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Abstract

Records of aquatic mammal fossils (e.g. cetaceans, pinnipeds,
sirenians, mustelids, and desmostylians) from Latin America
(Mexico to Tierra del Fuego, including Antartica) span since the
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mid-1800s. Aquatic mammal fossils received little attention
from the scientific community, with most of the first studies
conducted by Northern Hemisphere researchers. Over the last 30
years, paleontological research in Latin America has increased
considerably, with descriptions of several new species and
revisions of published original records. The Latin American
fossil record of marine mammals spans from the Eocene to the
Pleistocene, with formations and specimens of global significance.
All three main groups of cetaceans are represented in the
continent (Archaeoceti, Mysticeti, and Odontoceti). Pinnipedia
are represented by the families Otariidae and Phocidae, with
records starting in the Middle Miocene. Both living families of
Sirenia (Trichechidae and Dugongidae) are recorded. While less
common, but still relevant, records of desmostylians and mustelids
are known from Oligocene and Miocene deposits. This review
provides a summary of the aquatic mammals known to date, with
a special focus on the advances and developments of the last
30 years, since Cozzuol's (1996) review of the South American
fossil record. An up-to-date complete list of species based on
the literature and unpublished data is also provided. The study
also provides future directions for paleontological research in
Latin America, and discusses the challenges and opportunities
in the field, including the emergence of a strong new generation
of Latin American researchers, many of whom are women.
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Introduction

The aquatic mammal fossil record in Latin America has been
known since the mid-1800s; however, it was not until the early
1900s that significant reviews of records were published, mainly
concerning Argentinian specimens (Lydekker, 1893; Cabrera,
1926). Up to the 1980s, most studies on aquatic mammal fossils
consisted of preliminary descriptions and re-evaluations of
previous records. During the 1980s, several studies of fossil
marine mammals from the South Pacific were conducted mostly
by Northern Hemisphere researchers, focused on the Miocene
and Pliocene deposits of Peru (e.g., Muizon, 1984; Pilleri & Siber,
1989). Scattered studies of Miocene sirenians and iniids were
also published in the late 1980s and early 1990s, from formations
in Brazil, Argentina, and Uruguay (e.g., Cozzuol, 1985). In Central
America, the Caribbean, Colombia, and Mexico, research on fossil
aquatic mammals is much more recent. Current aquatic mammal
fossil studies in Latin America reflect the emergence of a new
generation of local palaeontologists working to preserve and
understand the fossil heritage of their communities. Advances
in these areas of research were also in synchrony with political,
geographical, and sociocultural contexts that aim to value Latin
American research.

This review provides an update on new records, descriptions,
and paleobiological interpretations of aquatic mammal fossils
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Figure 1. Aquatic mammal palaeontological research in Latin America
since 1996. The map shows localities where new species, records and
taxonomic reviews have been published (see Supplementary Material
1 for references). The arrow represents the number of new species,
occurrences, and taxonomic updates in the Latin American aquatic
mammal fossil record in each country.
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in Latin America, with a special focus on the advances and
developments of the last 30 years, since Cozzuol's (1996) review of
the South American fossil record (Fig. 1). It also discusses future
directions in aquatic mammal palaeontological research, including
ethical considerations and the emergence of a new generation of
women in palaeontology. Here we also discuss challenges and
opportunities in the field, such as the status and accessibility
of palaeontological collections, barriers facing Latin American
palaeontologists, and the importance of collaborative work.

Physical drivers for the evolution of Latin American aquatic
mammals

Latin America is crucial for the understanding of the evolutionary
history of aquatic mammals into the Cenozoic Era’s climate,
oceanographic, and geological change framework (Zachos et
al., 2001). These physical drivers created and modified new
habitats in the region, having significant effects on the ecological
succession of assemblages of fossil aquatic mammals (e.g.,
Peru; Ochoa et al,, 2021) and in their respective distributional
patterns (e.g., Delphinidae; do Amaral et al., 2016). Events such
as sea-level fluctuations by the warm and glaciation cycles (Miller
et al., 2020), the warm Equatorial Current and the origin of the
Antarctic Circumpolar Current (Lyle et al., 2008), volcanism, and
the origin of geographical barriers such as Gaarlandia and the
Panama Isthmus (Iturralde-Vinent, 2006) were critical drivers for
the evolution of aquatic mammals in Latin America.

The Fossil Record of Aquatic Mammals
in Latin America

Eocene

Eocene outcrops in Latin America with aquatic mammal
records are restricted to Antarctica (La Meseta and Submeseta
Fm.), Peru (Otuma, Paracas, and Yumaque Fms), and Caribbean
region (Jamaica, Litchfield Fm.) (Supplementary Material 1).
Aquatic mammal fossils recorded from these formations include
cetaceans (archaeocetes and toothed mysticetes) and sirenians
(Fig. 2). The most relevant fossil records include the first protocetid
whale for South America (Lambert et al., 2019), one of the oldest
known basilosaurids (La Meseta Fm., Antarctica; Buono et al.,
2016), the oldest toothed mysticetes (Submeseta Fm., Antarctica;
Pisco Basin, Peru; Lambert et al., 2017a; Fordyce & Marx, 2018;
Marx et al., 2018), and quadrupedal sirenians (Domning, 2001a,
b). The Otuma Fm. in the Pisco Basin also includes a wide array of
small to large well preserved archaeocetes (Uhen et al., 2011).

The Eocene fossil record of aquatic mammals from
Latin America provides insight into the early evolution and
paleobiogeography of cetaceans and sirenians. Protocetids
from Peru, along with new records from Africa (i.e., Vautrin et
al., 2020; Egypt, Middle Eocene; Gohar et al., 2021) provide
evidence that the cetacean transition from semiaquatic to fully
aquatic forms occurred in the (sub)tropics. The fossil record of
basilosaurids from Peru and Antarctica suggests a rapid spread
across the Southern Hemisphere, reaching high latitudes by the
Middle Eocene (Buono et al., 2019; Uhen et al., 2011). Taxonomic
affinities of archaeocetes from Peru are still debatable, due to the
novelty of these records. Eocene basilosaurids from Antarctica
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Figure 2. Examples of marine mammals from across Latin America described or redescribed within
the last 30 years. (A) Basilosauridae (MLP 11-11-21-3), left mandible in lateral view; (B) Urkudelphis
chawpipacha (MO-1), skull in dorsal view; (C) Aetiocetus palmadentis (MUEcSj5/24/123), skull and
mandible in right dorsolateral view; (D) Morenocetus parvus (MLP 5-11), posterior portion of skull in
dorsal view; (E) Phoberodon arctirostris (MLP 5-4), skull and mandibles in left lateral view; (F) Dolgopolis
kinchikafiforo (MPEF-PV 1344), skull in dorsal view; (G) Acrophyseter robustus (MUSM 1399), skull and
mandibles in left lateral views; (H) Nanokogia isthmia (UF 280000), skull and mandibles in right lateral
views; (1) Callistosiren boriquensis (USNM 540765), skull in right lateral view; (J) Culebratherium alemani
(UF 281000), skull in right lateral view; (K) Hadrokirus martini (MUSM 1662), skull in left anterolateral
view; (L) Thalassocnus antiquus (MUSM 228), skull in left lateral view.

share more similarities with New Zealand specimens than those
from Peru, providing tentative support for a dispersal route via
Australasia. The earliest records of the closely related toothed
mysticetes Mystacodon and Llanocetus from Antarctica and Peru
provide evidence of a disparate feeding method (i.e., suction-
assisted raptorial feeding) in these archaic whales, compared
to filter-feeding in baleen-bearing mysticetes (Lambert et al.,
2017a; Marx et al., 2019). These early neocetes likely coexisted
with large basilosaurids during the Late Eocene (e.g., Cynthiacetus
peruvianus; Martinez-Caceres & Muizon, 2011; Martinez-Caceres
et al., 2017). On the other hand, Eocene sirenian records from
Jamaica provide evidence for the dispersal and colonization of

lajamjournal.org

the Americas and Caribbean region. Such distribution reflects the
distribution of seagrasses, the primary food source for sirenians
(Domning, 20014, b; Velez-Juarbe, 2014). These Caribbean Eocene
sirenians mark the beginning of a long evolutionary history of the
group in the region, where they diversified and dispersed toward
the Atlantic and Pacific coasts of North and South America
(Domning, 2001a).

Eocene records of Latin American aquatic mammals are patchy
but relevant and noteworthy, adding new pieces to the complex
puzzle of the evolution of cetaceans and sirenians during the
Paleogene.
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Oligocene

Oligocene aquatic mammals from Latin America are known
from Mexico, Cuba, Puerto Rico, and Ecuador (Supplementary
Material 1). However, few specimens have been formally described
since 1996 and taxonomic diversity does not seem to be similar
across localities. Puerto Rico and Cuba have a substantial sirenian
record from San Sebastian Fm. (Early Oligocene), Lares Limestone
(late Oligocene), and Colon Fm. (Late Oligocene - Early Miocene),
highlighting the sirenian diversity during the Oligocene in the
Caribbean (Vélez-Juarbe & Domning, 2014, 2015; Orihuela et al.,
2019). By the Oligocene, sirenians had become fully aquatic and
records from the Caribbean consist exclusively of Dugongidae,
including multi-species assemblages which predominated in the
region until the Mid-Late Pliocene (Domning, 2001 a; Vélez-Juarbe,
2014; Vélez-Juarbe & Domning, 2014, 2015). On the Pacific side,
the Dos Bocas Fm. from Ecuador possesses a cetacean fossil
record that might provide insight into distributional patterns
of Platanistoidea, as indicated by the Late Oligocene dolphin
Urkudelphis chawpipacha (Fig. 2). This is the first record in South
America and one of the few records of tropical fossil dolphins
(Tanaka et al., 2017). However, other tropical Late Oligocene
dolphins from Ecuador are yet to be named and described (Tanaka
et al., 2017; Carrillo-Bricefio et al., 2020).

The Oligocene aquatic mammal fossil record from Mexico is
primarily found in Baja California Sur. So far, cetacean fossils are
common in the San Gregorio and El Cien Fm., while pinnipeds
and sirenians have not yet been recorded. Few fossils have
been formally described, despite more than 19 taxa estimated
(Barnes, 1998; Hernandez-Cisneros et al., 2017). The cetacean
fossil record in Mexico includes aetiocetids (e.g., Aetiocetus
palmadentis) (Fig. 2), eomysticetids (e.g., Eomysticetus), stem
mysticetes (e.g., Tlaxcallicetus), early odontocetes (simocetids) and
archaeocetes such as kekenodontids (Hernandez-Cisneros & Tsai,
2016; Hernandez-Cisneros et al., 2017; Hernandez-Cisneros, 2018;
Solis-Anorve et al., 2019; Hernandez-Cisneros & Nava-Sanchez,
2022). Such a record will likely increase our knowledge of the
evolutionary and adaptive radiation of stem Neoceti during the
Oligocene. While desmostylians are also known from the El Cien
Fm. (Vanderhoof, 1942; Applegate, 1986), no additional material
has been described. Research on Oligocene aquatic mammals
in Latin America is still incipient, but has grown considerably
over the last few years.

Miocene

Early Miocene

Aquatic mammal fossils from the Early Miocene have been
reported in Cuba, Panama, Ecuador, Colombia, Argentina, Brazil,
Venezuela and Peru, consisting of cetaceans and sirenians
(Supplementary Material 1). The Early Miocene is a key time in
the evolutionary history of cetaceans, yet a gap in the cetacean
fossil record is evident in this interval, particularly 20 to 23 million
years ago when assemblages dominated by archaic species
were replaced by modern diverse clades due to oceanic habitat
changes (Marx et al., 2019). However, factors such as research
effort, lack of geochronological control, and fossil abundance
in particular places likely generate bias in the Early Miocene
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cetacean fossil record (Uhen & Pyenson, 2007). Early Miocene
outcrops in Latin America have become increasingly important.
Records mainly include early-diverging lineages such as stem
odontocetes, platanistoids, physeteroids, eurhinodelphinids,
balaenids, and balaenopteroids (e.g,. Aguirre et al., 2017; Buono
etal., 2017; Gaetan et al,, 2018; Viglino et al., 2018, 2019; Paolucci
et al,, 2020, 20214, b). Fossil physeteroids (e.g., Diaphorocetus
poucheti) and the balaenid Morenocetus parvus (Fig. 2) show
that some morphological adaptations observed in their extant
relatives were already present since the Early Miocene (Buono et
al., 2017; Paolucci et al., 2020, 2021a). The platanistoid Notocetus
vanbenedeni was the most abundant species in the Gaiman Fm.
(Cuitifo et al., 2019), with a mosaic morphology that hints to the
evolution of the bizarre Platanista skull (Viglino et al., 2022).

The Chilcatay Fm. in Peru has become one of the most productive
areas of the world in terms of odontocete diversity. Fossils from
this area indicate that several Platanistoidea morphologies
coexisted, including the large squalodelphinid Macrosqualodelphis,
the small Huaridelphis, and the hyperlongirostrine Ensidelphis
(Lambert et al., 2014; Bianucci et al., 2018, 2020). Taxa with
specific adaptations such as the arched-rostrum of Furcacetus
were also part of Chilcatay Fm., along with species also common
in Patagonia such as Notocetus vanbenedeni (Bianucci et al.,
2020; but see Viglino et al., 2022). This broad diversity of species
with a range of ecological niches only lasted a few million years.
Two other odontocetes with unknown affinities, Chilcacetus
and Inticetus, indicate that early diverging odontocetes with
plesiomorphic characters coexisted with highly derived taxa
(Lambert et al., 2015, 2017b). Physeteroids were represented
by the longirostrine Rhaphicetus, one of the most archaic sperm
whales characterised by a restricted and low supracranial
basin, and a long tooth-bearing rostrum (Lambert et al., 2020).
Additional physeteroid fragments have been tentatively assigned
as cf. Diaphorocetus. Early Miocene mysticetes are scarcely
reported for Chilcatay Fm. (Di Celma et al., 2019), reflecting the
sparse worldwide record of this group. In the Caribbean region,
odontocetes have only been described from the Lagunitas Fm. at
Domo de Zaza in Cuba, with a putative physeterid record (MacPhee
et al., 2003). Early-diverging cetaceans, particularly odontocetes,
were the dominant fauna in the Early Miocene southern seas.
Mysticetes are mainly represented in the Southwestern Atlantic
coast of Argentina.

The fossil record of Early Miocene sirenians consists of
dugongines in the Lagunitas (Cuba) and Culebra (Panama)
formations, and trichechids in the Pebas (Peru), Barzalosa and
Castilletes (Colombia) Fms (MacPhee et al., 2003; Domning and
Aguilera, 2008; Uhen et al., 2010; Antoine et al., 2016; Vélez-Juarbe
& Wood, 2019; Suarez et al., 2021). These records include the first
sirenians from the Pacific coast of Central America, including
the dugongine Culebratherium alemani (Fig. 2), a close relative of
Dioplotherium allisoni from the Middle Miocene of Baja California
Sur and California (Vélez-Juarbe & Wood, 2019). Trichechids from
Peru and Colombia represent the earliest records of the group in
the Americas and highlight the importance and influence of the
Pebas Mega-Wetland system in the evolutionary history of the
group (Antoine et al., 2016; Suarez et al., 2021).
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Middle Miocene

The Middle Miocene geological window in Latin America shows
few new records of aquatic mammal fossils distributed in Peru,
Ecuador, Colombia, Panama, Venezuela, Costa Rica, Puerto Rico,
and Mexico (Supplementary Material 1). On the North Pacific
coast, the Baja California Peninsula in northwestern Mexico is
recognised for its rich marine mammal fossil record, although still
poorly studied (Barnes, 1998). Fossils that have been described
include the dugongid Metaxytherium arctodites as well as the
dolphin Kentriodon diusinus, both from the Rosarito Beach Fm.
(Aranda-Manteca et al., 1994; Salinas-Marquez et al., 2014), and
the dwarf walrus Nanodobenus arandai (Tortugas Fm.; Vélez-
Juarbe & Salinas-Marquez, 2018), both from Baja California. Other
unnamed cetaceans, dugongids, pinnipeds, and desmostylians
from the Isidro Fm. of Baja California Sur are still to be formally
described. New material was assigned and described for the early
manatee Potamosiren magdalenensis, representing the holotype
of the species (La Victoria Fm., Colombia; Domning, 1997),
including the designation of the type of Metaxytherium ortegense
as a junior synonym of the former. More fragmentary fossils
have been reported from Puerto Rico (Sirenia: Metaxytherium
cf. M. crataegense and Nanosiren sp., Cibao Fm.; MacPhee &
Wyss, 1990; Domning, 2001a; Domning & Aguilera, 2008), Costa
Rica (Odontoceti: Squalodon sp., Rio Banano Fm.; Laurito et
al., 2011), Panama (Odontoceti indet., Gatun Fm.; Uhen et al.,
2010), Colombia (Odontoceti: Platanistinae indet., Villavieja Fm.;
Benites-Palomino et al., 2020b), Venezuela (Odontoceti: stem
Delphinida, Caujarao Fm.; Benites-Palomino et al., 2021a) and
Peru (Odontoceti: Platanistinae indet., Ipururo Fm.; Bianucci
et al., 2013). The Middle Miocene represents a critical time for
the marine biota due to the Middle Miocene Climate Optimum
(Zachos et al., 2001; Frigola et al., 2018). The climate conditions
in the Middle Miocene influenced the primary productivity of the
ocean, increasing ice sheets in the poles, generating changes
in the eustatic sea level, and affecting coastal environments
(Zachos et al., 2001; Frigola et al., 2018; Steinthorsdottir et al.,
2021). These changes in climate affected the diversity of aquatic
mammals, with many lineages becoming extinct and modern
lineages diversifying (e.g., cetaceans and pinnipeds; Steeman et
al., 2009; Marx & Fordyce, 2015; Berta et al., 2018). The diversity
of Middle Miocene taxa in Latin America might increase due
to additional discoveries in poorly explored localities such as
Baja California Peninsula in Mexico (Barnes, 1998), refined
chronostratigraphy using microfossils (e.g., Salinas-Marquez
et al., 2016) and description of several unnamed specimens in
palaeontological collections (e.g., Peru; Bianucci & Collareta,
2022).

Late Miocene

Numerous records of marine mammals have been reported
in Latin American Late Miocene deposits, mainly on the Pacific
coast of South America (Supplementary Material 1). Bahia Inglesa
(Chile) and Pisco (Peru) formations have captured the attention
of scientists worldwide. The number of well-preserved specimens
and the abundance of materials have provided an unparalleled
glimpse at the past proto-Humboldt diversity, illuminating our
understanding of the evolution of marine communities over time.
Late Miocene marine mammal assemblages from these regions
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show evidence of a mosaic configuration with typical, and now
extinct, Miocene taxa, along with several representatives of the
modern fauna.

Most of this diversity consisted of several odontocetes,
including physeteroids, ziphiids, inioids, platanistoids, and
delphinoids (Muizon, 1988; Gutstein et al., 2008, 2015; Buono
& Cozzuol, 2013; Bianucci et al., 2016; Bosio et al., 2021). Fossil
physeteroids were more diverse taxonomically and ecologically
than living relatives, comprising macroraptorial sperm whales
such as Livyatan and Acrophyseter (Lambert et al., 2017b) (Fig. 2),
kogiids such as Scaphokogia, Platyscaphokogia, and Koristocetus
(Benites-Palomino et al., 2020a, 2021b; Collareta et al., 2020) and
other fragmentary remains of physeterids (Benites-Palomino
& Urbina, 2020). Fossil inioids included marine relatives of the
extant Inia, such as Brujadelphis and Isthminia from Panama,
revealing the marine origin of this genus (Pyenson et al., 2015;
Lambert et al., 2017b). Also, inioids such as Brachydelphis and
Samaydelphis, related to the extant Pontoporia, highlighted the
broad diversity of modern "river” dolphin relatives (Muizon 1988;
Gutstein et al., 2009, Lambert & Muizon, 2013; Lambert et al.,
2021). Porpoises such as Piscolithax, Australithax, and Lomacetus
were also diverse, and their rostral morphology indicated they
were feeding in a similar way to extant oceanic dolphins. Other
key components of coastal Miocene environments were ziphiids
which lacked adaptations for deep diving (Lambert et al., 2015b).
These species include Ninoziphius, Chavinziphius, Chimuziphius, and
Messapicetus, which preyed on neritic-epipelagic fishes (Bianucci
et al.,, 2016). Other odontocetes include the first representatives
of modern Delphinidae, but also bizarre taxa such as the walrus-
dolphin Odobenocetops.

Mysticete diversity is broadly represented along the Pacific
and Atlantic coasts of South America, including representatives
of balaenids, cetotheriids, and balaenopterids (e.g., Bouetel &
Muizon, 2006; Buono, 2014; Buono et al., 2014; Pyenson et al.,
2014; Gutstein et al., 2015; Marx et al., 2017). In parallel with the
global modernization of the cetacean fauna which occurred during
the Late Miocene, these mysticete assemblages were comprised
of relicts of archaic fauna (e.g., the cetotheriids Piscobalaena,
Herpetocetus, Tiucetus rosae), and the first records of taxa closely
related to the extant Caperea and Balaenoptera (Pilleri & Siber
1989; Bisconti, 2012; Buono et al., 2014).

Additional Late Miocene cetacean records come from the
Curré Fm. in Costa Rica and the Tobabe and Chagres formations
in Panama (Uhen et al., 2010; Valerio & Laurito, 2012; Vigil &
Laurito, 2014; Pyenson et al., 2015; Vélez-Juarbe et al., 2015).
Curré Fm. records consist of various isolated teeth assigned
to several odontocetes whose affinities are still uncertain. The
best material described so far consists of odontocetes from
the Chagres Fm. on the Caribbean coast of Panama. These
include a physeteroid, the kogiid Nanokogia isthmia (Fig. 2) and
the inioid Isthminia panamensis, all of which resemble and are
closely related to coeval taxa from the Pisco Fm. (Vigil & Laurito,
2014; Pyenson et al., 2015; Vélez-Juarbe et al., 2015). Additional
materials awaiting description follow these patterns and may
represent a case of allopatric speciation as a result of the earlier
stages of the closure of the Central American Seaway. The only
Late Miocene mysticete recorded for Central America and the
Caribbean is a thoracic vertebra assigned to Balaenopteroidea
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(Uhen et al., 2010). New balaenopteroids from the Late Miocene
of Mexico have been recently studied (Kennedycetus pericorum;
likely a junior synonym of Norrisanima; Solis-Aforve et al., 2021)
from the Trinidad Fm., Baja California Sur.

Late Miocene sirenians have been reported from the Pisco
(Peru), Bahia Inglesa (Chile), Alahuela (Panama), Urumaco
(Venezuela), Parana and ltuzaingo (Argentina) Fms (Bianucci
et al., 2006; Domning & Aguilera, 2008; Vélez-Juarbe et al.,
2012b; MacFadden et al., 2017). Specimens from the Pisco and
Bahia Inglesa Fms. represent some of the southernmost records
of sirenians in the eastern south Pacific and the only known
occurrence of the dugongine Nanosiren outside of the Western
Atlantic and Caribbean region, suggesting that seagrasses
were then common along the Pacific coast of South America
(Bianucci et al., 2006; Domning & Aguilera, 2008; Vélez-Juarbe,
2014). This is supported by a present relict distribution of sea
grasses at Puerto Aldea, Coquimbo region, Chile (Perez-Matus
et al., 2005). Materials from Alahuela Fm. consist of isolated
rib fragments tentatively assigned to Dugongidae, while the
Venezuelan record consist of the dwarf dugongine Nanosiren
sanchezi (Domning & Aguilera, 2008; MacFadden et al., 2017).
Material from Parana Fm. represents the southernmost records
of dugongids on the Western Atlantic. These comprise at least
two taxa, Metaxytherium and Dioplotherium, which are found
together in other older multispecies assemblages across the
region (Toledo & Domning, 1991; Domning, 2001a; Vélez-Juarbe
etal., 2012a, b).

Riverine assemblages have been also reported from Solimoes
Fm. (Acre, Brazil) and ltuzaingé Fm. (Entre Rios, Argentina) with
fragmentary remains mostly assigned to inioids and sirenians
(Cozzuol, 2006, 2010). Ischyrorhynchus vanbenedeni is one of the
best-preserved specimens from this region and has been restudied
several times (Geisler et al., 2012; Pyenson et al., 2015).

Remains of phocids (seals) have been described from the
Late Miocene of Puerto Madryn and Parana (Argentina), Bahia
Inglesa (Chile), and Pisco (Peru) Fms. (Cozzuol, 2001; Walsh &
Naish, 2002; Soibelzon & Bond, 2013; Amson & Muizon, 2014;
Pyenson et al., 2014; Valenzuela-Toro et al., 2016; Echarri et al.,
2021). Remains of Kawas benegasorum, an early phocine seal
(Cozzuol, 2001), have been reported from the Puerto Madryn Fm.,
constituting the only record of this subfamily in the Southern
Hemisphere. Specimens from the Parana Fm. have been identified
as belonging to the poorly known Properiptychus argentinus and
other undetermined phocids. More abundant phocid remains
have been described from the Western coast of South America.
Four extinct genera have been reported: Acrophoca, Piscophoca
(Walsh & Naish, 2002), Australophoca (Muizon, 1981; Walsh &
Naish, 2002; Valenzuela-Toro et al., 2013, 2016; Pyenson et al.,
2014), and Hadrokirus, described solely from Peru (Fig. 2) (Amson
& Muizon, 2014). These taxa - currently extinct - together with
other extinct marine mammals from the western coast of South
America such as the aquatic sloth Thalassocnus (Fig. 2) and the
walrus-like dolphin Odobenocetops (Muizon et al., 1999; Canto
et al., 2008; Pyenson et al.,, 2014), reveal that environmental
conditions at the time fostered the evolution of ecological modes
absent in modern marine ecosystems. This hints to a more
complex ecological dynamics than that observed in this region
today. Lastly, another significant Late Miocene aquatic mammal
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record belongs to Mustelidae (Tseng et al., 2017). Enhydritherium
terraenovae from Miocene deposits of Juchipila Basin, Zacatecas
State, Mexico, brings light to the origins of sea otters (Tseng et
al., 2017).

Pliocene

The Pliocene was characterized by dramatic climate fluctuations
that included glaciations and warm global conditions (Zachos et
al., 2001; Robinson et al., 2008). These shifting environmental
conditions likely influenced evolutive, biogeographic, and
extinction events of aquatic mammals, which generated living
lineages of cetaceans, pinnipeds, and sirenians (Marx & Uhen,
2010; Vélez-Juarbe et al., 2012a; Pimiento et al., 2017; Valenzuela-
Toro & Pyenson, 2019). New Pliocene records have been reported
in Mexico, Nicaragua, Panama, Chile, and Argentina. Many of
these records belong to fragmentary or isolated specimens
representing a broad range of taxa, including cetaceans such
as Protoglobicephala mexicana (San Jose Island basin, Mexico;
Aguirre-Fernandez et al., 2009); the marine sloth Thalassocnus
carolomartini (Coquimbo Fm., Chile; De Los Arcos et al., 2017),
or fragmented phocid remains (Bahia Inglesa Fm. and marine
sediments from Isla Guafo in southern Chile; Valenzuela-Toro et
al., 2013; Valenzuela-Toro & Pyenson, 2022). The sirenian record
stands out with the presence of the dugongine sirenians Xenosiren
yucateca, Corystosiren varguezi, Dioplotherium sp., and Nanosiren
cf. N. garciae in the Carrillo Puerto Fm., Mexico, representing
the last multi-species sirenian assemblage in the region and
maybe in the whole world (Domning, 1989, 1990; Vélez-Juarbe
et al,, 2012a). These reports suggest that during the Pliocene,
the marine mammal fauna comprised a range of representatives
of the once vastly diverse Miocene taxa and the early radiations
of modern groups (Ochoa et al., 2021; Benites-Palomino et al.,
2022). The South American fossil record shows that the Pliocene
was marked by the rise of a delphinid-dominated fauna, and
documents the shift from phocid-dominated to otariid-dominated
pinniped assemblages. Future field excavations of poorly studied
Pliocene localities (e.g., Los Negros within the Bahia Inglesa Fm.,
and Coquimbo and Horcén Fms) and the description of new
specimens deposited in collections are needed to elucidate the
timing and drivers of these faunal turnovers.

Pleistocene

The fossil record of Pleistocene marine mammals from Latin
America is still poorly known. These records comprise fragmentary
and isolated remains of sirenians from the Falmouth Fm. in
Jamaica (Domning, 2005), cetaceans and pinnipeds from the
Coastal Plains of Rio Grande do Sul and sirenians and inioids
from Rio Madeira Fm. in Brazil (Oliveira & Drehmer, 1997; Drehmer
& Ribeiro, 1998; Rodrigues et al., 2004; Cozzuol, 2010; Perini
et al,, 2019; Carrasco & Buchmann, 2021), pinnipeds from the
Sucesion Litoral de Mejillones and Estratos de Caldera in Chile
(Valenzuela-Toro et al., 2013, 2015), and cetaceans and pinnipeds
from the Caracoles and Pongo Fms in Peru (Ochoa et al., 2021).
Pleistocene records of extant species suggest that many marine
mammal taxa already displayed a contemporary geographical
distribution. A notable exception is the Pleistocene elephant
seal remains from the Antofagasta Region in Northern Chile.
This record suggests that during the Pleistocene, elephant
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Figure 3. New records of aquatic mammal fossils in Latin America since 1996 by taxonomical order and geological epoch.

seals had a wider range in the South Pacific Ocean than today
(Valenzuela-Toro et al., 2015). The scarcity of Pleistocene fossil
marine mammal remains in Latin America has hampered our
understanding of their recent evolutionary history, including how
and when the modern fauna became established in the region
(Valenzuela-Toro & Pyenson, 2019).

Biogeographical overview

The aquatic mammal fossil record in Latin America
demonstrates that cetaceans and sirenians reached the New
World no later than the Middle Eocene, most likely by trans-
Atlantic dispersion (Fig. 3). Cetaceans are recorded in both the
Atlantic and Pacific coasts, and reached high latitudes during
this epoch (e.g., Buono et al.,, 2016). The Oligocene marks the
opening of the main Southern Ocean gateway (most importantly,
the Drake Passage), enabling the establishment of the Antarctic
Circumpolar Current which resulted in the existing global ocean
circulation patterns and played a relevant role in global cooling
events (Zachos et al., 2001; Steeman et al., 2009; Bohoyo et al.,
2019). There was an increase in cetacean and sirenian diversity,
and desmostylians first appeared (e.g., VanderHoof, 1942).
Dugongids originated during the Oligocene and cohabited in
sympatric associations (Vélez-Juarbe & Domning, 2014), and
both groups of crown cetaceans (Odontoceti and Mysticeti)
radiated during this time as well. However, their true diversity
remains unclear because of potential biases in rock availability
and a low research effort in this interval, with many specimens
in collections awaiting description (Uhen & Pyenson, 2007;
Hernandez-Cisneros et al., 2017).

All crown cetaceans, sirenians and pinnipeds experienced their
peak diversity at some time during the Miocene (Fig. 3). This
diversity is evident in both taxonomic (number of species) and
functional (e.g., extreme morphologies, ecological niches) richness.
Newly described and recent revisions of historic species showed
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evidence of the high ecological and morphological diversity
of cetaceans during the Early Miocene in the southwestern
Atlantic. Some clades of odontocetes transitioned into freshwater
environments (e.g., Iniidae, Platanistidae), as sirenians also did.
The Trichechidae originated in South America, which may be
related to the Pebas Mega-Wetland system, an epicontinental
sea that existed in the Early to Middle Miocene in parts of South
America. The first records of pinnipeds are reported for the
Middle and Late Miocene in localities from Mexico, Chile, Peru,
and Argentina. Aquatic sloths also appear in the fossil record
of Peru and Chile during the Late Miocene. Many families of
extant cetaceans established by the Late Miocene, while other
diverse clades (e.g., longirostrine odontocetes) declined and
became extinct.

The rise of the Isthmus of Panama and the concomitant
closure of the Central American Seaway is a complex process
that cannot be pinpointed to a single event and is probably
older than the traditionally-accepted timing of 3.5 Ma (Bacon et
al., 2015; Montes et al., 2015; O'Dea et al., 2016). This process
undoubtedly affected the distribution and speciation of various
groups of modern marine mammals, but the direct effects are
difficult to point out. Lastly, the Pleistocene is characterized
by repeated glacial cycles, which probably fragmented coastal
habitats and resulted in the antitropical distribution of some
cetaceans (Davies, 1963), with the Humboldt current and the
Eastern Equatorial cold tongue probably playing important roles
(do Amaral et al., 2016).

Three decades of advances, but all that
glitters is not gold

“Scientific knowledge is not apolitical, neutral, nor divorced
from society”, as Rogers et al. (2022) stated. The advancements
in the study of Latin America fossil aquatic mammals cannot be
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separated from the historical, social, and economic backgrounds
prevailing in the region. While each country has its unique
challenges, a common issue emerges: the proportionally lower
government investment in STEM (science, technology, engineering,
and mathematics) compared to wealthy countries (Schneegans
et al., 2021). The limited investment can have a cascading effect
on scientific performance. This ranges from insufficient funding,
suboptimal infrastructure and equipment, and fewer opportunities
to showcase local science to a global community, leading to
a strong dependency on foreign support (Valenzuela-Toro &
Viglino, 2021).

These constraints make Latin American aquatic mammal
palaeontology vulnerable to unethical practices associated
with scientific colonialism (e.g., Rogers et al., 2022). Scientific
colonialism is a mindset where views by colonizers have a higher
status than those of the colonized, resulting in the imposition of
the colonizers’ perspectives and neglecting the knowledge and
experience of locals. While scientific colonialism has several
forms, “parachuting science” remains a widespread practice in
Latin American palaeontology despite its detrimental effects
on research and knowledge production. Parachuting science
occurs when researchers from high-income countries conduct
fieldwork in low-income/developing territories without engaging,
collaborating, or acknowledging local researchers. Parachute
scientists also often ignore regulations for conducting research
and fieldwork in the host countries (e.g., Trisos et al., 2021;
Cisneros et al., 2022; Raja et al., 2022).

Scientific colonialism can also impact Latin American
palaeontology by incentivising the extraction of fossil specimens
with extraordinary scientific value to be permanently deposited
and displayed in foreign institutions. In addition to making
it difficult for Latin American researchers to study materials
originally from their own countries, this practice adds extra
financial burden as additional funding will be required to visit
overseas collections. Requests to examine type specimens
housed in overseas institutions are common during the peer
review process, resulting in delayed publication for studies carried
out by Latin American researchers. The unethical extraction
of fossils occurs despite the efforts of several Latin American
countries to safeguard their fossil heritage and promote regional
research (Cisneros et al., 2022). Another dimension of scientific
colonialism is linked with the lower relevance given to research
produced by diverse scientists (i.e., not “English-speaking white
males”). Past studies have shown that gender and country of
origin can negatively bias peer-review, citation rates, and indirectly,
success in funding rounds (e.g., Hooker et al., 2017; Astegiano
et al,, 2019; Salerno et al., 2019; Warnock et al., 2020). Because
of this, intersectionality is so important in this context, as all
these factors result in a disproportionately negative impact on
Latin American researchers (Valenzuela-Toro & Viglino, 2021).

The impact of scientific colonialism on aquatic mammals’
palaeontology in Latin America remains unquantified and
underestimated. Here, we investigated three overarching
questions: 1) where are Latin American aquatic mammal fossils
deposited? 2) who publishes on the Latin American aquatic
mammal fossil record? and 3) how are the citation rates of papers
on Latin American fossil aquatic mammals? (See Supplementary
Material 2 for details on the methods used).
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Where are Latin American aquatic mammal fossils deposited?

Latin American palaeontology has a long legacy of colonial
practices (e.g., Raja et al.,, 2021; Rogers et al., 2022), including
the unethical exportation of fossils to overseas institutions
(Cisneros et al., 2022). Some Latin American countries such as
Mexico, Brazil, Colombia, Chile, and Argentina have implemented
strict regulations since the early-mid 19t century (e.g., Fernandez
et al., 2014, Guerrero-Arenas et al., 2020; Cisneros et al., 2022).
Yet, our study reveals that 20% of the published records of fossil
aquatic mammals, including some holotypes, are deposited in
overseas institutions. These occurrences abroad are primarily
constituted by records from Peru (n=19), Chile (n=7), and Panama
(n=6). We also found records of fossil aquatic mammals housed
in both local and foreign institutions, primarily dominated by
records from Peru (n=14) and single occurrences from Argentina
and Colombia. Notably, all published records of fossil aquatic
mammals from Puerto Rico are lodged in overseas institutions.
This practice primarily reflects the profound colonial legacy
(Puerto Rico remains an unincorporated territory of the United
States), resulting in underfunded, inadequate, and understaffed
scientific institutions (e.g., Roldan-Hernandez et al., 2020),
hampering local paleontological research. We also found that
2% of the published fossil records belong to private collections
(with no guaranteed access to researchers nor appropriate
housing conditions), mainly from Venezuela and one from Peru,
which is currently lost. Although several holotypes of Peruvian
records remain in international institutions, re-descriptions led by
local scientists are consistently increasing due to their current
collaborative approach.

Who publishes on the Latin American aquatic mammal fossil
record?

Our analysis has revealed an increasing number of publications
between 1997 and 2021, reaching a total of 130 articles (Fig. 4).
Although the number of publications led by Latin America-based
researchers has increased over the last decade, they still represent
less than 50% of papers on fossil aquatic mammals from the
region. Our analysis reveals a conspicuous increase in the number
of publications led by Latin America-based researchers in 2021.
This could be related to increased fieldwork by local researchers
due to the travel ban imposed by the COVID-19 pandemic and
increased time for the publication of backlogged projects.

The first publication led by a Latin American woman dates only
from 2003 (Fostowicz-Frelik, 2003). The publication of papers
led by women shows a fluctuating pattern since then, ranging
from zero to no more than six articles per year (Fig. 4). Although
first-author women (n = 32) were mainly based in Latin American
institutions (n = 28), the first publications led by women were from
researchers based in the Global North (i.e., Fostowicz-Frelik, 2003;
Bouetel & Muizon, 2006). Most of the publications led by Latin
American women correspond to early-career researchers based
in Argentina, Chile, and Mexico (many of whom are authors of this
contribution), resulting from long-term mentorships established
in the region. These mentorship practices have a bottom-up
cascading effect, resulting in training a new generation of women
palaeontologists and fostering the establishment of research
groups with a growing research output. This could have a direct
effect on the number of Latin American women leading research
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Figure 4. Impact of colonialism and gender bias in the Latin American
aquatic mammal fossil record and associated publications between
1997-2021. Here, we show the geographical location, either Latin
America or Global North, of the first author (A) and their gender (B),
based on the references revised during the study period. We analyzed
where Latin American aquatic mammal fossil specimens revised
here are deposited (C). Finally, we review the number of publications
(D) and their corresponding citations (E) during the study period;
as in A, the colour represents the geographical location of the first
author. Red dots in D represent the number of publications led by
female authors. For further details on the Methods and data used,
see Supplementary Material 2.

projects and articles in the near future (e.g., Astegiano et al., 2019;
Salerno et al.,, 2019), promoting a more diverse future for Latin
America palaeontology.

How are the citation rates of papers on Latin American fossil
aquatic mammals?

Papers on Latin American fossil aquatic mammals received the
first citations in 2001, despite many papers having been published
at least five years earlier (Fig. 4). An increase in the number of
citations over the last two decades has been observed; however,
trends are different between studies led by Latin American
researchers and by those based in Global North institutions (Fig.
4). Citations of articles led by Latin American researchers were
substantially lower over time, even though they represented almost
half of the total number of publications during the study period
(Fig. 4). Given that scientific productivity (and funding and job
opportunities) in academia are directly related to publication and
citation metrics, scientific outputs by Latin American scientists
remain less visible within the global community. The lack of peer
acknowledgment (i.e., citations) generates an endless cycle,
where publications by Latin American researchers result in fewer
opportunities, less access to international collaborations, and
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less self-confidence in the quality of their work, thus perpetuating
the cycle of fewer citations and poor recognition (e.g., Salerno et
al., 2019; Valenzuela-Toro & Viglino, 2021) experienced by Latin
American scientists.

What can the scientific community do to become allies?

The abovementioned issues have resulted in a complex
intersectional scenario for Latin American scientists, including
palaeontologists (Raja et al., 2021; Trisos et al., 2021; Valenzuela-
Toro & Viglino, 2021; Cisneros et al., 2022). Solving these issues
will require a profound transformation of the academic system,
including institutions, funding sources, publishers, reviewers,
and individual researchers. Here we propose some small-scale
actions to help us achieve a more equitable academic field:

+  Scientists working in Global North museums/scientific
institutions holding Latin American fossils (particularly
holotypes), should support efforts to return these
specimens to their countries of origin. Similarly, they
should support non-traditional ways to enable access
to specimens (i.e., open-access 3D models, casts) for
scientists from underprivileged countries;

+ When working with Latin American fossils, scientists
should thoroughly revise the published literature, making
sure to search for articles led by regional researchers
and citing them when appropriate. Diverse citations
(geographical and ethnic representation, gender, etc.)
generate a richer discussion of scientific results (Trisos
et al., 2021; Valenzuela-Toro & Viglino, 2021);

»  Museums, universities, and scientific institutions from the
Global North should make sure that their staff and students
are correctly informed and advised when conducting
fieldwork in Latin America. This includes making sure
scientists are familiar with local regulations and cultural
practices (Raja et al.,, 2021; Trisos et al., 2021; Cisneros
et al,, 2022);

+  Scientists from the Global North should encourage regular
discussions on colonial practices in science inside their
own institutions. This will help create awareness and help
to prevent future issues;

«  Science curricula must include ethics discussions, where
“parachute science” unethical practices are questioned
and discussed. This will help foster informed scientists
who practice meaningful collaborations with researchers
worldwide (Rogers et al., 2022);

+  When scientists are doing fieldwork and/or studying
Latin American fossils, they should firstly check whether
local researchers are already conducting similar projects.
If so, they should reach out and propose equitable
collaborations. Alternatively, Global North scientists could
propose research projects co-led by local researchers. The
contributions of local researchers should be acknowledged
appropriately, and they should be involved in every step of
the project (Raja et al., 2021; Trisos et al., 2021; Cisneros
et al,, 2022).

58


http://lajamjournal.org

Acknowledgements

This paper is dedicated to Prof. R. Ewan Fordyce for his support,
encouragement and fostering of aquatic mammal palaeontology
in Latin America. Prof. Fordyce has been an instrumental and
influential figure in the career development of many authors of
this paper, for which we are truly indebted. Authors also would like
to thank collection curators throughout the world and funders for
supporting our research efforts over the years. The Handling Editor
Dr Nataly Castelblanco-Martinez and two anonymous reviewers
provided valuable suggestions which improved this manuscript.
CSG was funded by project Redes 190190 (PCI-ANID, Chile).

References

Aguirre-Fernandez, G., Barnes, L. G., Aranda-Manteca, F. J., &
Fernandez-Rivera, J. R. (2009). Protoglobicephala mexicana, a
new genus and species of Pliocene fossil dolphin (Cetacea;
Odontoceti; Delphinidae) from the Gulf of California, Mexico.
Boletin de la Sociedad Geoldgica Mexicana, 61(2), 245—265.

Aguirre-Fernandez, G. Carrillo-Bricefo, J. D., Sdnchez R.,
Amson, E. & Sanchez-Villagra, M. R. (2017). Fossil cetaceans
(Mammalia, Cetacea) from the Neogene of Colombia and
Venezuela. Journal of Mammalian Evolution, 24, 71-90. https://
doi.org/10.1007/s10914-016-9353-x

Amson, E., & Muizon, C. de. (2014). A new durophagous phocid
(Mammalia: Carnivora) from the late Neogene of Peru and
considerations on monachine seals phylogeny. Journal of
Systematic Palaeontology, 12(5), 523—548. https://doi.org/10
.1080/14772019.2013.799610

Antoine, P. O, Abello, M. A., Adnet, S., Altamirano Sierra, A. J.,
Baby, P, Billet, G., Boivin, M., Calderdn, Y., Candela, A., Chabain,
J., Corfu, F, Croft, D. A., Ganergd, M., Jaramillo, C., Klaus, S.,
Marivauy, L., Navarrete, R. E., Orliac, M. J., Parra, F,, Pérez,
M. E., Pujos, F, Rage, J-C., Ravel, A., Robinet, C., Roddaz, M.,
Tejada-Lara, J. V., Vélez-Juarbe, J., Wesselingh, F. P, & Salas-
Gismondi, R. (2016). A 60-million-year Cenozoic history of
western Amazonian ecosystems in Contamana, eastern Peru.
Gondwana Research, 31, 30—59. https://doi.ora/10.1016/].
gr.2015.11.001

Applegate, S. P. (1986). The El Cien Formation, strata of Oligocene
and early Miocene age in Baja California Sur. Universidad
Nacional Autonoma de Mexico, Instituto de Geologia, Revista,
6(2), 145-162.

Aranda-Manteca, F. J., Domning, D. P, & Barnes, L. G. (1994).
A new Middle Miocene sirenian of the genus Metaxytherium
from Baja California: relationships and paleobiogeographic
implications. Proceedings of the San Diego Society of Natural
History, 29, 191-204.

Astegiano, J., Sebastian-Gonzalez, E., & Castanho, C. D. T. (2019).
Unravelling the gender productivity gap in science: a meta-
analytical review. Royal Society Open Science, 6(6), 181566.
https://doi.org/10.1098/rs0s.181566

Bacon, C. D, Silvestro, D., Jaramillo, C., Smith, B. T, Chakrabarty,
P, & Antonelli, A. (2015). Biological evidence supports an
early and complex emergence of the Isthmus of Panama.

lajamjournal.org

Vol. 18 No. 1, January 2023

Proceedings of the National Academy of Sciences, 112(19),
6110-6115. https://doi.org/10.1073/pnas.1423853112

Barnes, L. G. (1998). The sequence of fossil marine mammal
assemblages in Mexico. In P. Carranza-Castafieda & D. A.
Cordoba-Méndez (Eds.), Avances en Investigacion, Paleontologia
de Vertebrados (pp. 26—79). Universidad Auténoma del Estado
de Hidalgo.

Benites-Palomino, A., & Urbina, M. (2020). La hiperdiversificacion
de Physeteroidea (Cetacea: Mammalia) del Mioceno tardio en
el Pacifico Sur, nuevos fésiles del area de Sacaco, Arequipa,
Peru. Revista Peruana de Biologia, 27(2), 261—-266. https://dol.
org/10.15381/rpb.v27i2.16507

Benites-Palomino, A., Vélez-Juarbe, J., Salas-Gismondi, R., &
Urbina, M. (2020a). Scaphokogia totajpe, sp. nov., a new bulky-
faced pygmy sperm whale (Kogiidae) from the late Miocene
of Peru. Journal of Vertebrate Paleontology, 39(6), e1728538.
https://doi.org/10.1080/02724634.2019.1728538

Benites-Palomino, A., Aguirre-Fernandez, G., Moreno-Bernal, J.
W., Vanegas, A., & Jaramillo, C. (2020b). Miocene freshwater
dolphins from La Venta, Huila, Colombia suggest independent
invasions of riverine environments in Tropical South America.
Journal of Vertebrate Paleontology, 40(5), e1812078. https://
doi.org/10.1080/02724634.2020.1812078

Benites-Palomino, A., Reyes, A., Aguirre-Fernandez, G., Sanchez,
R., Carrillo-Bricefo, J. D., & Sanchez-Villagra, M. (2021a). A
stem delphinidan from the Caribbean region of Venezuela.
Swiss Journal of Palaeontology, 140, 6. https://doi.org/10.1186/
s$13358-021-00217-z

Benites-Palomino, A., Vélez Juarbe, J., Collareta, A., Ochoa, D,,
Altamirano, A., Carré, M., Laime, M. J., Urbina, M., & Salas
Gismondi, R. (2021b). Nasal compartmentalization in Kogiidae
(Cetacea, Physeteroidea): insights from a new late Miocene
dwarf sperm whale from the Pisco Formation. Papers in
Palaeontology, 7(3), 1507—1524. https://doi.org/10.1002/
spp2.1351

Benites-Palomino, A., Valenzuela-Toro, A. M., Figueroa-Bravo, C.,
Varas-Malca, R. M., Nielsen, S. N., Gutstein, C. S., & Carrillo-
Biceno, J. D. (2022). A new marine mammal assemblage from
central Chile reveals the Pliocene survival of true seals in
South America. Historical Biology, 34(11), 2205-2217. https://
doi.org/10.1080/08912963.2021.2007528

Berta, A., Churchill, M., & Boessenecker, R. W. (2018). The
origin and evolutionary biology of pinnipeds: seals, sea
lions, and walruses. Annual Reviews of Earth and Planetary
Sciences, 46, 203—-228. htitps://doi.org/10.1146/annurev-
earth-082517-010009

Bianucci, G., & Collareta, A. (2022). An overview of the fossil
record of cetaceans from the East Pisco Basin (Peru). Bollettino
della Societa Paleontologica Italiana, 61(1), 19—20. https://doi.
org/10.4435/BSP1.2022.04

Bianucci, G., Sorbi, S., Suarez, M. E., & Landini, W. (2006). The
southernmost sirenian record in the eastern Pacific Ocean,
from the late Miocene of Chile. Comptes Rendus Palevol, 5(8),
945-952. https://doi.org/10.1016/j.crpv.2006.06.001

Bianucci, G., Lambert, O., Salas-Gismondi, R., Tejada, J., Pujos,
F., Urbina, M., & Antoine, P. 0. (2013). A Miocene relative of
the Ganges River dolphin (Odontoceti, Platanistidae) from the

59


http://lajamjournal.org
https://doi.org/10.1007/s10914-016-9353-x
https://doi.org/10.1007/s10914-016-9353-x
https://doi.org/10.1080/14772019.2013.799610
https://doi.org/10.1080/14772019.2013.799610
https://doi.org/10.1016/j.gr.2015.11.001
https://doi.org/10.1016/j.gr.2015.11.001
https://doi.org/10.1098/rsos.181566
https://doi.org/10.1073/pnas.1423853112
https://doi.org/10.15381/rpb.v27i2.16507
https://doi.org/10.15381/rpb.v27i2.16507
https://doi.org/10.1080/02724634.2019.1728538
https://doi.org/10.1080/02724634.2020.1812078
https://doi.org/10.1080/02724634.2020.1812078
https://doi.org/10.1186/s13358-021-00217-z
https://doi.org/10.1186/s13358-021-00217-z
https://doi.org/10.1002/spp2.1351
https://doi.org/10.1002/spp2.1351
https://doi.org/10.1080/08912963.2021.2007528 
https://doi.org/10.1080/08912963.2021.2007528 
https://doi.org/10.1146/annurev-earth-082517-010009
https://doi.org/10.1146/annurev-earth-082517-010009
https://doi.org/10.4435/BSPI.2022.04
https://doi.org/10.4435/BSPI.2022.04
https://doi.org/10.1016/j.crpv.2006.06.001

Amazonian Basin. Journal of Vertebrate Paleontology, 33(3),
741-745. https://doi.org/10.1080/02724634.2013.734888

Bianucci, G., Di Celma, C., Urbina, M., & Lambert, O. (2016).
New beaked whales from the late Miocene of Peru and
evidence for convergent evolution in stem and crown Ziphiidae
(Cetacea, Odontoceti). PeerJ, 4, e2479. https://doi.org/10.7717/
peerj.2479

Bianucci, G., Bosio, G., Malinverno, E., de Muizon, C., Villa, I. M.,
Urbina, M., & Lambert, O. (2018). A new large squalodelphinid
(Cetacea, Odontoceti) from Peru sheds light on the Early
Miocene platanistoid disparity and ecology. Royal Society Open
Science, 5(4), 172302. https://doi.org/10.1098/rs0s.172302

Bianucci, G., de Muizon, C., Urbina, M., & Lambert, O. (2020).
Extensive diversity and disparity of the Early Miocene
platanistoids (Cetacea, Odontoceti) in the southeastern
Pacific (Chilcatay Formation, Peru). Life, 10(3), 27. https://
doi.org/10.3390/lIife10030027

Bisconti, M. (2012). Comparative osteology and phylogenetic
relationships of Miocaperea pulchra, the first fossil pygmy right
whale genus and species (Cetacea, Mysticeti, Neobalaenidae).
Zoological Journal of the Linnean Society, 166(4), 876—911.
https://doi.org/10.1111/j.1096-3642.2012.00862.x

Bohoyo, F, Larter, R. D., Galindo-Zaldivar, J., Leat, P. T., Maldonado,
A., Tate, A. J., Flexas, M. M., Gowland, E. J. M., Arnd, J. E.,
Dorschel, B.,Kim, Y. D., Hong, J. K., Lépez-Martinez, J., Maestro,
A., Bermudez, 0., Nitsche, F. O, Livermore, R. A., & Riley, T.
R. (2019). Morphological and geological features of Drake
Passage, Antarctica, from a new digital bathymetric model.
Journal of Maps, 15(2), 49-59. https://doi.org/10.1080/174
45647.2018.1543618

Bosio, G., Collareta, A., Di Celma, C., Lambert, O., Marx, F. G., de
Muizon, C., Gioconda, A., Gariboldi, K., Malinverno, E., Varas
Malca, R., Urbina, M., & Bianucci, G. (2021). Taphonomy of
marine vertebrates of the Pisco Formation (Miocene, Peru):
Insights into the origin of an outstanding Fossil-Lagerstatte.
PL0oS ONE, 16(7), €0254395. https://doi.org/10.1371/journal.
pone.0254395

Bouetel, V., & de Muizon, C. (2006). The anatomy and relationships
of Piscobalaena nana (Cetacea, Mysticeti), a Cetotheriidae ss
from the early Pliocene of Peru. Geodiversitas, 28(2), 319-395.

Buono, M. R. (2014). Evolucion de los Balaenidae (Mammalia,
Cetacea, Mysticeti) del Mioceno de Patagonia: sistematica,
filogenia y aspectos paleobiolégicos [Doctoral dissertation,
Universidad Nacional de La Plata, La Plata, Argentina].

Buono, M. R., & Cozzuol, M. A. (2013). A new beaked whale
(Cetacea, Odontoceti) from the Late Miocene of Patagonia,
Argentina. Journal of Vertebrate Paleontology, 33(4), 986—997.
https://doi.org/10.1080/02724634.2013.752377

Buono, M. R.,, Dozo, M. T, Marx, F. G., & Fordyce, R. E. (2014). A
Late Miocene potential neobalaenine mandible from Argentina
sheds light on the origins of the living pygmy right whale.
Acta Palaeontologica Polonica, 59(4), 787—793. https://doi.
org/10.4202/app.2012.0122

Buono, M. R., Fernandez, M. S., Reguero, M. A., Marenssi, S.
A., Santillana, S. N., & Mors, T. (2016). Eocene basilosaurid
whales from the La Meseta formation, Marambio (Seymour)
Island, Antarctica. Ameghiniana, 53(3), 296—315. https://doi.
org/10.5710/AMGH.02.02.2016.2922

lajamjournal.org

Vol. 18 No. 1, January 2023

Buono, M. R., Fernandez, M. S., Cozzuol, M. A., Cuitifio, J.
I, & Fitzgerald, E. M. (2017). The early Miocene balaenid
Morenocetus parvus from Patagonia (Argentina) and the
evolution of right whales. PeerJ, 5, e4148. https://doi.
org/10.7717/peerj.4148

Buono, M. R., Fordyce, R. E., Marx, F. G., Fernandez, M. S,, &
Reguero, M. A. (2019). Eocene Antarctica: a window into the
earliest history of modern whales. Advances in Polar Science,
30(3),293-302. https://doi.org/10.13679/j.advps.2019.0005

Cabrera, A. (1926). Cetaceos fdsiles del Museo de la Plata.
Revista del Museo de la Plata, 29, 363—411.

Canto, J., Salas-Gismondi, R., Cozzuol, M., & Yaiez, J. (2008). The
aquatic sloth Thalassocnus (Mammalia, Xenarthra) from the late
Miocene of north-central Chile: biogeographic and ecological
implications. Journal of Vertebrate Paleontology, 28(3), 918-922.
https://doi.org/10.1671/0272-4634(2008)28[918: TASTMX]2
.0.C0;2

Carrasco, T. S., & Buchmann, F. S. (2021). Pleistocene cetacean
fossils from the coastal plain of Rio Grande do Sul in southern
Brazil. Alcheringa: An Australasian Journal of Palaeontology,
45(3), 369—-381. https://doi.org/10.1080/03115518.2021.1
966647

Carrillo-Bricefio, J. D., Villafana, J. A., De Gracia, C., Flores-
Alcivar, F. F, Kindlimann R., & Abella, J. (2020). Diversity
and paleoenvironmental implications of an elasmobranch
assemblage from the Oligocene—Miocene boundary of
Ecuador. PeerdJ, 8, e9051. https://doi.org/10.7717/peer].9051

Cisneros, J. C., Raja, N. B., Ghilardi, A. M., Dunne, E. M., Pinheiro,
F. L., Regalado-Fernandez, O. R., Sales, M. A. F, Rodriguez-de
la Rosa, R. A., Miranda-Martinez, A. Y., Gonzalez-Mora, S.,
Bantim, R. A. M., de Lima, F. J., & Pardo, J. D. (2022). Digging
deeper into colonial palaeontological practices in modern
day Mexico and Brazil. Royal Society Open Science, 9,210898.
https://doi.org/10.1098/rs0s.210898

Collareta, A., Lambert, O., de Muizon, C., Palomino, A. M. B.,
Urbina, M., & Bianucci, G. (2020). A new physeteroid from the
late Miocene of Peru expands the diversity of extinct dwarf and
pygmy sperm whales (Cetacea: Odontoceti: Kogiidae). Comptes
Rendus Palevol, 19(5), 79-100. https://doi.org/10.5852/cr-
palevol2020v19a5

Cozzuol, M. A. (1985). The Odontoceti of the Mesopotamiense of
the Parana River ravines. Investigations on Cetacea, 17,39-51.

Cozzuol, M. A. (1996). The record of the aquatic mammals in
southern South America. Munchner Geowissenschaftliche
Abhandlungen, 30, 321-342.

Cozzuol, M. A. (2001). A “northern” seal from the Miocene of
Argentina: implications for phocid phylogeny and biogeography.
Journal of Vertebrate Paleontology, 21(3), 415—421. https://doi.
0rg/10.1671/0272-4634(2001)021[0415:ansftm]2.0.co;2

Cozzuol, M. A. (2006). The Acre vertebrate fauna: age, diversity,
and geography. Journal of South American Earth Sciences,
21(3), 185-203.

Cozzuol, M. A. (2010). Fossil record and evolutionary history of
Inioidea. In M. Ruiz-Garcia & J. Shostell (Eds.), Biology, evolution
and conservation of river dolphins within South America and Asia
(pp. 193-217). Nova Science Publishers, Inc.

Cuitifo, J. 1., Buono, M. R., Viglino, M., Farroni, N. D., & Bessone,
S. (2019). Factors affecting the preservation and distribution

60


http://lajamjournal.org
https://doi.org/10.1080/02724634.2013.734888
https://doi.org/10.7717/peerj.2479
https://doi.org/10.7717/peerj.2479
https://doi.org/10.1098/rsos.172302
https://doi.org/10.3390/life10030027
https://doi.org/10.3390/life10030027
https://doi.org/10.1111/j.1096-3642.2012.00862.x
https://doi.org/10.1080/17445647.2018.1543618
https://doi.org/10.1080/17445647.2018.1543618
https://doi.org/10.1371/journal.pone.0254395
https://doi.org/10.1371/journal.pone.0254395
https://doi.org/10.1080/02724634.2013.752377
https://doi.org/10.4202/app.2012.0122
https://doi.org/10.4202/app.2012.0122
https://doi.org/10.5710/AMGH.02.02.2016.2922
https://doi.org/10.5710/AMGH.02.02.2016.2922
https://doi.org/10.7717/peerj.4148
https://doi.org/10.7717/peerj.4148
https://doi.org/10.13679/j.advps.2019.0005 
https://doi.org/10.1671/0272-4634(2008)28[918:TASTMX]2.0.CO;2
https://doi.org/10.1671/0272-4634(2008)28[918:TASTMX]2.0.CO;2
https://doi.org/10.1080/03115518.2021.1966647
https://doi.org/10.1080/03115518.2021.1966647
https://doi.org/10.7717/peerj.9051 
https://doi.org/10.1098/rsos.210898
https://doi.org/10.5852/cr-palevol2020v19a5
https://doi.org/10.5852/cr-palevol2020v19a5
https://doi.org/10.1671/0272-4634(2001)021[0415:ansftm]2.0.co;2
https://doi.org/10.1671/0272-4634(2001)021[0415:ansftm]2.0.co;2

of cetaceans in the lower Miocene Gaiman Formation of
Patagonia, Argentina. Palaeogeography, Palaeoclimatology,
Palaeoecology, 526, 110-125. https://doi.org/10.1016/].
palaeo.2019.03.013

Davies, J. L. (1963). The antitropical factor in cetacean speciation.
Evolution, 17(1), 107-116. https://doi.org/10.2307/2406339

De Los Arcos, S., Partarrieu, D., Carrillo-Bricefo, J., & Amson, E.
(2017). The southernmost occurrence of the aquatic sloth
Thalassocnus (Mammalia, Tardigrada) in two new Pliocene
localities in Chile. Ameghiniana, 54(4), 351—369. https://doi.
org/10.5710/AMGH.29.12.2016.3004

Di Celma, C., Pierantoni, P. P, Malinverno, E., Collareta, A.,
Lambert, O., Landini, W., Bosio, G., Gariboldi, K., Gioncada, A.,
de Muizon, C., Marx, F. G., Varas-Malca, R. M., Urbina, M., &
Bianucci, G. (2019). Allostratigraphy and paleontology of the
lower Miocene Chilcatay Formation in the Zamaca area, East
Pisco basin, southern Peru. Journal of Maps, 15(2), 393—405.
https://doi.org/10.1080/17445647.2019.1604439

do Amaral, K. B., Amaral, A. R., Fordyce, R. E., & Moreno, |. B.
(2016). Historical biogeography of Delphininae dolphins and
related taxa (Artiodactyla: Delphinidae). Journal of Mammalian
Evolution, 25(2), 241—-259. https://doi.org/10.1007/s10914-
016-9376-3

Domning, D. P. (1989). Fossil Sirenia of the West Atlantic and
Caribbean region. lll. Xenosiren yucateca, gen. et sp. nov.
Journal of Vertebrate Paleontology, 9, 429—437.

Domning, D. P. (1990). Fossil Sirenia of the West Atlantic and
Caribbean region. IV. Corystosiren varguezi, gen. et sp. nov.
Journal of Vertebrate Paleontology, 10, 361-371.

Domning, D. P. (1997). Sirenia. In R. F. Kay, R. H. Madden, R.
L. Cifelli, & J. J. Flynn (Eds.), Vertebrate Paleontology in the
Neotropics. The Miocene Fauna of La Venta, Colombia (pp.
383-391). Smithsonian Institution Press.

Domning, D. P. (2001a). Sirenians, seagrasses, and Cenozoic
ecological change in the Caribbean. Palaeogeography,
Palaeoclimatology, Palaeoecology, 166, 27—50.

Domning, D. P. (2001b). The earliest known fully
quadrupedal sirenian. Nature, 413, 625-627. https://doi.
org/10.1038/35098072

Domning, D. P. (2005). Fossil Sirenia of the West Atlantic and
Caribbean region. VII. Pleistocene Trichechus manatus Linnaeus,
1758. Journal of Vertebrate Paleontology, 25,685—-701. https://
doi.org/10.1671/0272-4634(2005)025[0685:FSOTWA]2.0.C0O;2

Domning, D. P, & Aguilera, O. A. (2008). Fossil Sirenia of the West
Atlantic and Caribbean region. VIII. Nanosiren garciae, gen. et
sp. nov. and Nanosiren sanchezi, sp. nov. Journal of Vertebrate
Paleontology, 28(2), 479-500. https://doi.org/10.1671/0272-
4634(2008)28[479:FSOTWA]2.0.C0;2

Drehmer, C. J., & Ribeiro, A. M. (1998). A temporal bone of an
Otariidae (Mammalia: Pinnipedia) from the Late Pleistocene
of Rio Grande do Sul State, Brazil. Geociencias, 3, 39—44.

Echarri, S., Perez, D. E., Mifiana, M., & Lucero, S. 0. (2021). New
record of a phocid (Mammalia, Carnivora, Phocidae) in the
Late Miocene of Patagonia, Argentina. Ameghiniana, 58(4),
369-375. https://doi.org/10.5710/amgh.04.06.2021.3403

Fernandez, D. E., Luci, L., Cataldo, C. S., & Pérez, D. E. (2014).
Paleontology in Argentina: History, heritage, funding, and
education from a southern perspective. Palaeontologia
Electronica, 17, 1-18.

lajamjournal.org

Vol. 18 No. 1, January 2023

Fordyce, R. E., & Marx, F. G. (2018). Gigantism precedes filter
feeding in baleen whale evolution. Current Biology, 28(10),
1670—1676. https://doi.org/10.1016/j.cub.2018.04.027

Fostowicz-Frelik L. (2003). An enigmatic whale tooth from the
upper Eocene of Seymour Island, Antarctica. Polish Polar
Research, 24, 13-28.

Frigola, A., Prange, M., & Schulz, M. (2018). Boundary conditions
for the middle Miocene climate transition (MMCT v1. 0).
Geoscientific Model Development, 11(4), 1607—-1626. https://
doi.org/10.5194/gmd-11-1607-2018

Gaetan, C. M., Buono, M. R., & Gaetano, L. C. (2018). Prosqualodon
australis (Cetacea: Odontoceti) from the early Miocene of
Patagonia, Argentina: Redescription and phylogenetic
analysis. Ameghiniana, 56(1), 1-27. https://doi.org/10.5710/
amgh.21.11.2018.3208

Geisler, J. H., Godfrey, S. J., & Lambert, 0. (2012). A new genus
and species of late Miocene inioid (Cetacea, Odontoceti) from
the Meherrin River, North Carolina, USA. Journal of Vertebrate
Paleontology, 32(1), 198—211. https://doi.org/10.1080/0272
4634.2012.629016

Gohar, A. S., Antar, M. S., Boessenecker, R. W., Sabry, D. A,, EI-
Sayed, S., Seiffert, E. R., Zalmout, I. S., & Sallam, H. M. (2021).
A new protocetid whale offers clues to biogeography and
feeding ecology in early cetacean evolution. Proceedings of
the Royal Society B: Biological Sciences, 288,20211368. https://
doi.org/10.1098/rspb.2021.1368

Guerrero-Arenas, R., Arellano, F. J. A., Mendoza, L. A., & Jiménez-
Hidalgo, E. (2020). How is the paleontological heritage of
Mexico and other Latin American countries protected?
Paleontologia Mexicana, 9(2), 83-90.

Gutstein, C. S., Yuri, R. Y., Soto, S., Sudrez, M. E., & Rubilar-Rogers,
D. E. (2008). La fauna de vertebrados fésiles del “bonebed”
de la Formacién Bahia Inglesa y aspectos taxonémicos. In R.
A. Rubilar, R. D. Rubilar & C. S. Gutstein (Eds.), Abstracts, Ter
Simposio—Paleontologia en Chile (pp. 102—108).

Gutstein, C. S., Cozzuol, M. A,, Vargas, A. 0., Sudrez, M. E., Schultz,
C. L., & Rubilar-Rogers, D. (2009). Patterns of skull variation of
Brachydelphis (Cetacea, Odontoceti) from the Neogene of the
Southeastern Pacific. Journal of Mammalogy, 90(2), 504—519.
https://doi.org/10.1644/07-MAMM-A-081.1

Gutstein, C. S., Horwitz, F. E., Valenzuela-Toro, A. M., & Figueroa-
Bravo, C. P. (2015). Cetaceos fésiles de Chile: context evolutivo
y paleobiogeografico. Publicacién Ocasional del Museo Nacional
de Historia Natural, Chile, 63, 339—387.

Hernandez-Cisneros, A. E. (2018). A new group of late Oligocene
mysticetes from México. Palaeontologia Electronica, 21.1.7A.
https://doi.org/10.26879/746

Hernandez-Cisneros, A. E., & Tsai, C.H. (2016). A possible
enigmatic kekenodontid (Cetacea, Kekenodontidae) from the
Oligocene of Mexico. Paleontologia Mexicana, 5(2), 147—155.

Hernandez-Cisneros, A. E., & Nava-Sanchez, E. H. (2022).
Oligocene dawn baleen whales in Mexico (Cetacea,
Eomysticetidae) and palaeobiogeographic notes. Paleontologia
Mexicana, 11(1), 1-12.

Hernandez-Cisneros, A. E., Gonzalez Barba, G., & Fordyce, R. E.
(2017). Oligocene cetaceans from Baja California Sur, Mexico.
Boletin de la Sociedad Geoldgica Mexicana, 69(1), 149—173.

61


http://lajamjournal.org
https://doi.org/10.1016/j.palaeo.2019.03.013
https://doi.org/10.1016/j.palaeo.2019.03.013
https://doi.org/10.2307/2406339 
https://doi.org/10.5710/AMGH.29.12.2016.3004
https://doi.org/10.5710/AMGH.29.12.2016.3004
https://doi.org/10.1080/17445647.2019.1604439
https://doi.org/10.1007/s10914-016-9376-3
https://doi.org/10.1007/s10914-016-9376-3
https://doi.org/10.1038/35098072
https://doi.org/10.1038/35098072
https://doi.org/10.1671/0272-4634(2005)025[0685:FSOTWA]2.0.CO;2
https://doi.org/10.1671/0272-4634(2005)025[0685:FSOTWA]2.0.CO;2
https://doi.org/10.1671/0272-4634(2008)28[479:FSOTWA]2.0.CO;2
https://doi.org/10.1671/0272-4634(2008)28[479:FSOTWA]2.0.CO;2
https://doi.org/10.5710/amgh.04.06.2021.3403
https://doi.org/10.1016/j.cub.2018.04.027
https://doi.org/10.5194/gmd-11-1607-2018
https://doi.org/10.5194/gmd-11-1607-2018
https://doi.org/10.5710/amgh.21.11.2018.3208
https://doi.org/10.5710/amgh.21.11.2018.3208
https://doi.org/10.1080/02724634.2012.629016
https://doi.org/10.1080/02724634.2012.629016
https://doi.org/10.1098/rspb.2021.1368
https://doi.org/10.1098/rspb.2021.1368
https://doi.org/10.1644/07-MAMM-A-081.1
https://doi.org/10.26879/746

Hooker, S. K., Simmons, S. E., Stimpert, A. K., & McDonald, B.
I. (2017). Equity and career life balance in marine mammal
science? Marine Mammal Science, 33(3), 955-965. https://doi.
org/10.1111/mms.12407

lturralde-Vinent, M. A. (2006). Meso-Cenozoic Caribbean
Paleogeography: implications for the historical biogeography
of the region. International Geology Review, 48(9), 791-827.
https://doi.org/10.2747/0020-6814.48.9.791

Lambert, 0., & de Muizon, C. (2013). A new long-snouted species
of the Miocene pontoporiid dolphin Brachydelphis and a review
of the Mio-Pliocene marine mammal levels in the Sacaco
Basin, Peru. Journal of Vertebrate Paleontology, 33(3), 709—721.
https://doi.org/10.1080/02724634.2013.743405

Lambert, O., Bianucci, G., & Urbina, M. (2014). Huaridelphis
raimondii, a new early Miocene Squalodelphinidae (Cetacea,
odontoceti) from the Chilcatay Formation, Peru. Journal of
Vertebrate Paleontology, 34(5), 987—1004. https://doi.org/10
.1080/02724634.2014.858050

Lambert, O., Muizon, C. de, & Bianucci, G. (2015a). A new archaic
homodont toothed cetacean (Mammalia, Cetacea, Odontoceti)
from the early Miocene of Peru. Geodiversitas, 37(1), 79—108.
https://doi.org/10.5252/92015n1a4

Lambert, O., Collareta, A., Landini, W., Post, K., Ramassamy,
B., Celma, C. D., Urbina, M., & Bianucci, G. (2015b). No deep
diving: Evidence of predation on epipelagic fish for a stem
beaked whale from the late Miocene of Peru. Proceedings of
the Royal Society B: Biological Sciences, 282(1815),20151530.
https://doi.org/10.1098/rspb.2015.1530

Lambert, O., Bianucci, G., & De Muizon, C. (2017a). Macroraptorial
sperm whales (Cetacea, Odontoceti, Physeteroidea) from the
Miocene of Peru. Zoological Journal of the Linnean Society,
179(2), 404-474. https://doi.org/10.1111/20}.12456

Lambert, 0., Bianucci, G., Urbina, M., & Geisler, J. H. (2017b). A
new inioid (Cetacea, Odontoceti, Delphinida) from the Miocene
of Peru and the origin of modern dolphin and porpoise families.
Zoological Journal of the Linnean Society, 179(4), 919-946.
https://doi.org/10.1111/20j.12479

Lambert, O., Bianucci, G., Salas-Gismondi, R., Di Celma, C.,
Steurbaut, E., Urbina, M., & de Muizon, C. (2019). An amphibious
whale from the middle Eocene of Peru reveals early South
Pacific dispersal of quadrupedal cetaceans. Current Biology,
29(8), 1352-1359. https://doi.org/10.1016/j.cub.2019.02.050

Lambert, O., Muizon, C. de, Urbina, M., & Bianucci, G. (2020).
A new longirostrine sperm whale (Cetacea, Physeteroidea)
from the lower Miocene of the Pisco Basin (southern coast of
Peru). Journal of Systematic Palaeontology, 18(20), 1707-1742.
https://doi.org/10.1080/14772019.2020.1805520

Lambert, O., Collareta, A., Benites-Palomino, A., Di Celma, C.,
de Muizon, C., Urbina, M., & Bianucci, G. (2021). A new small,
mesorostrine inioid (Cetacea, Odontoceti, Delphinida) from
four upper Miocene localities in the Pisco Basin, Peru. Papers
in Palaeontology, 7(2), 1043—-1064. https://doi.org/10.1002/
spp2.1332

Laurito, C. A., Valerio, A. L., Hernandez, A. C., & Ovares, E. (2011).
Primer registro de un cetaceo fésil (Mammalia, Cetacea,
Odontoceti, Squalodontidae) en la Formacién Rio Banano,
Mioceno Medio de Costa Rica. Revista Geoldgica de América
Central, 44, 153—-156.

lajamjournal.org

Vol. 18 No. 1, January 2023

Lydekker, R. (1893). Contributions to a knowledge of the fossil
vertebrates of Argentina. Cetacean skulls from Patagonia.
Anales del Museo de La Plata, 2,2—-12.

Lyle, M., Barron, J., Bralower, T. J., Huber, M., Olivarez-Lyle, A.,
Ravelo, A. C., Rea, D. K., & Wilson, P. A. (2008). Pacific Ocean
and Cenozoic evolution of climate. Reviews of Geophysics,
46(2), 1-47. https://doi.org/10.1029/2005RG000190

MacFadden, B. J., Jones, D. S., Jud, N. A., Moreno-Bernal, J.
W., Morgan, G. S., Portell, R. W,, Perez, V. J., Moran, S. M., &
Wood, A. R. (2017). Integrated chronology, flora and faunas,
and paleoecology of the Alajuela Formation, late Miocene of
Panama. PLoS ONE, 12, e0170300. https://doi.ora/10.1371/
journal.pone.0170300

MacPhee, R. D. E,, Iturralde-Vinent, M. A,, & Gaffney, E. S. (2003).
Domo de Zaza, an early Miocene vertebrate locality in south-
central Cuba, with notes on the evolution of Puerto Rico and
the Mona Passage. American Museum Novitates, 2003(2294),
1-42. https://doi.org/10.1206/0003-0082(2003)394<0001:DD
ZAEM>2.0.CO;2

MacPhee, R. D. E., & Wyss, A. R. (1990). Oligo-Miocene vertebrates
from Puerto Rico, with a catalog of localities. American Museum
Novitates, 1990(2965), 1-45.

Martinez-Caceres, M., & de Muizon, C. (2011). A new basilosaurid
(Cetacea, Pelagiceti) from the late Eocene to early Oligocene
Otuma Formation of Peru. Comptes Rendus Palevol, 10(7),
517-526. https://doi.org/10.1016/j.crpv.2011.03.006

Martinez-Caceres, M., Lambert, O., & de Muizon, C. (2017). The
anatomy and phylogenetic affinities of Cynthiacetus peruvianus,
a large Durodon-like basilosaurid (Cetacea, Mammalia) from
the late Eocene of Peru. Geodiversitas, 39(1), 7-163. https://
doi.org/10.5252/g2017n1al

Marx, F. G., & Fordyce, R. E. (2015). Baleen boom and bust: a
synthesis of mysticete phylogeny, diversity, and disparity.
Proceedings of the Royal Society B: Biologial Sciences, 2(4),
140434. https://doi.org/10.1098/rs0s.140434

Marx, F. G., & Uhen, M. D. (2010). Climate, critters, and cetaceans:
Cenozoic drivers of the evolution of modern whales. Science,
327(5968),993-999. https://doi.org/10.1126/science.1185581

Marx, F. G., Lambert, O., & de Muizon, C. (2017). A new Miocene
baleen whale from Peru deciphers the dawn of cetotheriids.
Royal Society Open Science, 4(9), 170560. https://doi.
0rg/10.1098/rs0s.170560

Marx, F. G., Buono, M. R., Evans, A. R., Fordyce, R. E., Reguero, M.,
& Hocking, D. P. (2019). Gigantic mysticete predators roamed
the Eocene Southern Ocean. Antarctic Science, 31(2), 98-104.
https://doi.org/10.1017/S095410201800055X

Miller, K. G., Browning, J. V., Schmelz, W. J., Kopp, R. E., Mountain,
G.S.,& Wright, J. D. (2020). Cenozoic sea-level and cryospheric
evolution from deep-sea geochemical and continental
margin records. Science Advances, 6, eaaz1346. https://doi.
org/10.1126/sciadv.aaz1346

Montes, C., Cardona, A., Jaramillo, C., Pardo, A., Silva, J. C.,
Valencia, V., Ayala, C., Pérez-Angel, L. C., Rodriguez-Parra, L.
A., Ramirez, V., & Nifo, H. (2015). Middle Miocene closure of
the Central American seaway. Science, 348(6231), 226—229.
https://doi.org/10.1126/science.aaa2815

Muizon, C. de (1981). Les vertébrés fossiles de la formation
Pisco (Pérou). Premiére partie: Deux nouveaux Monachinae

62


http://lajamjournal.org
 https://doi.org/10.1111/mms.12407
 https://doi.org/10.1111/mms.12407
https://doi.org/10.2747/0020-6814.48.9.791
https://doi.org/10.1080/02724634.2013.743405
https://doi.org/10.1080/02724634.2014.858050
https://doi.org/10.1080/02724634.2014.858050
https://doi.org/10.5252/g2015n1a4
https://doi.org/10.1098/rspb.2015.1530
https://doi.org/10.1111/zoj.12456
https://doi.org/10.1111/zoj.12479
https://doi.org/10.1016/j.cub.2019.02.050 
https://doi.org/10.1080/14772019.2020.1805520
https://doi.org/10.1002/spp2.1332
https://doi.org/10.1002/spp2.1332
https://doi.org/10.1029/2005RG000190
https://doi.org/10.1371/journal.pone.0170300
https://doi.org/10.1371/journal.pone.0170300
https://doi.org/10.1206/0003-0082(2003)394<0001:DDZAEM>2.0.CO;2
https://doi.org/10.1206/0003-0082(2003)394<0001:DDZAEM>2.0.CO;2
https://doi.org/10.1016/j.crpv.2011.03.006
https://doi.org/10.5252/g2017n1a1
https://doi.org/10.5252/g2017n1a1
https://doi.org/10.1098/rsos.140434
https://doi.org/10.1126/science.1185581 
ttps://doi.org/10.1098/rsos.170560
ttps://doi.org/10.1098/rsos.170560
https://doi.org/10.1017/S095410201800055X
https://doi.org/10.1126/sciadv.aaz1346
https://doi.org/10.1126/sciadv.aaz1346
https://doi.org/10.1126/science.aaa2815

(Phocidae, Mammalia) du Pliocéne de Sud-Sacaco. Travaux
de l'lnstitut Frangais d’Etudes Andines, 22,1-161.

Muizon, C. de. (1984). Les vertébrés fossiles de la Formation
Pisco (Pérou). II: Les Odontoceétes (Cetacea, Mammalia)
du Pliocéne inférieur de Sud-Sacaco. Mémoire de ['Institut
Mauritanien de la Recherche Scientifique, 50, 1—188.

Muizon C. de (1988). Les vertébrés de la Formation Pisco (Pérou).
Troisieme partie: Les Odontocétes (Cetacea, Mammalia) du
Miocéne. Travaux de I'Institut Frangais d’Etudes Andines, 42,
1-244.

Muizon, C. de, Domning, D. P, & Parrish, M. (1999). Dimorphic
tusks and adaptive strategies in a new species of walrus-like
dolphin (Odobenocetopsidae) from the Pliocene of Peru.
Comptes Rendus de I'Académie des Sciences - Series IIA -
Earth and Planetary Science, 329(6), 449—455. https://doi.
0rg/10.1016/S1251-8050(00)80070-1

Ochoa, D, Salas-Gismondi, R., DeVries, T. J., Baby, P, de Muizon,
C., Altamirano, A., Barbosa-Espitia, A., Foster, D. A., Quispe,
K., Cardich, J., Gutiérrez, D., Perez, A., Valqui, J., Urbina, M.,
& Carré, M. (2021). Late Neogene evolution of the Peruvian
margin and its ecosystems: a synthesis from the Sacaco
record. International Journal of Earth Sciences, 10,995-1025.
https://doi.org/10.1007/s00531-021-02003-1

O'Dea, A, Lessios, H. A, Coates, A. G., Eytan, R. I., Restrepo-
Moreno, S. A., Cione, A. L., Collins, L. S., Queiroz, A. de, Farris,
D. W., Norris, R. D,, Stallard, R. F,, Woodburne, W. O., Aguilera,
0., Aubry, M-P, Berggren, W. A., Budd, A. F, Cozzuol, M. A,
Coppard, S. E., Duque-Caro, H., Finnegan, S., Gasparini, G. M.,
Grossman, E. L., Johnson, K. G., Keigwin, L. D., Knowlton, N.,
Leigh, E. G., Leonard-Pingel, J. S., Marko, P. B., Pyenson, N.
D., Rachello-Dolmen, P. G., Soibelzon, E., Soibelson, L., Todd,
J. A, Veimeij, G. J., & Jackson, J. B. (2016). Formation of the
Isthmus of Panama. Science Advances, 2(8), e1600883.

Oliveira, E. V., & Drehmer, C. J. (1997). Sobre alguns restos de
Pinnipedia-Otariidae (Mammalia, Carnivora) do Quaternario
do Estado do Rio Grande do Sul, Brasil. Revista Universidade
Guarulhos, Geociéncias, 2, 19-22.

Orihuela, J., Vifiola Lépez, L. W., & Macrini, T. E. (2019). First
cranial endocasts of early Miocene sirenians (Dugongidae)
from the West Indies. Journal of Vertebrate Paleontology, 39(2),
€1584565. https://doi.org/10.1080/02724634.2019.1584565

Paolucci, F, Buono, M. R., Fernandez, M. S., Marx, F. G., & Cuitifio,
J. 1. (2020). Diaphorocetus poucheti (Cetacea, Odontoceti,
Physeteroidea) from Patagonia, Argentina: one of the earliest
sperm whales. Journal of Systematic Palaeontology, 18(4),
335-355. https://doi.org/10.1080/14772019.2019.1605544

Paolucci, F, Buono, M. R, Fernandez, M. S., & Cuitifio, J. (2021a).
Systematic revision of a Miocene sperm whale from Patagonia,
Argentina, and the phylogenetic signal of tympano-periotic
bones in Physeteroidea. Acta Palaeontologica Polonica, 66(1),
63-76. https://doi.org/10.4202/app.00763.2020

Paolucci, F, Fernandez, M. S., Buono, M. R., & Cuitino, J. I.
(2021b). ‘Aulophyseter’ rionegrensis (Cetacea: Odontoceti:
Physeteroidea) from the Miocene of Patagonia (Argentina):
areappraisal. Zoological Journal of the Linnean Society, 192(4),
1293-1322. https://doi.org/10.1093/zoolinnean/zlaal37

Pérez-Matus, A, Cifuentes, M., Araya, P, Barrios, J., Bravo-Barnes,
P, Pérez, M., Godoy, N., Hernaez, P, Yanez, D., Stotz, W., & Thiel,

lajamjournal.org

Vol. 18 No. 1, January 2023

M. (2005). Solitary seagrass meadow in Chile supports a unique
scallop garden. Journal of the Marine Biological Association of
the United Kingdom Global Marine Environment: 1-3. http://www.
bedim.cl/publications/perezetal GLOBMARENVIRONM2005.pdf

Perini, F. A., Nascimento, E. R., & Cozzuol, M. A. (2019). A new
species of Trichechus Linnaeus, 1758 (Sirenia, Trichechidae),
from the Upper Pleistocene of southwestern Amazonia, and
the evolution of Amazonian manatees. Journal of Vertebrate
Paleontology, 39(5), e1697882. https://doi.org/10.1080/027
24634.2019.1697882

Pilleri, O., & Siber, H. J. (1989). Beitrdge zur paldontologie der
Cetaceen Perus (Vol. 1). Hirnanatomisches Institut.

Pimiento, C., Griffin, J. N., Clements, C. F, Silvestro, D., Varela,
S., Uhen, M. D., & Jaramillo, C. (2017). The Pliocene marine
megafauna extinction and its impact on functional diversity.
Nature Ecology & Evolution, 1, 1100—-1106. https://doi.
org/10.1038/s41559-017-0223-6

Pyenson, N. D., Gutstein, C. S., Parham, J. F, Le Roux, J. P,
Chavarria, C. C,, Little, H., Metallo, A., Rossi, V., Valenzuela-
Toro, A. M., Vélez-Juarbe, J., Santelli, C. M., Rubilar Rogers,
D., Cozzuol, M. A, & Sudarez, M. E. (2014). Repeated mass
strandings of Miocene marine mammals from Atacama
Region of Chile point to sudden death at sea. Proceedings of
the Royal Society B: Biological Sciences, 281(1781),20133316.
https://doi.org/10.1098/rspb.2013.3316

Pyenson, N. D., Vélez-Juarbe, J., Gutstein, C. S,, Little, H., Vigil,
D., & O'Dea, A. (2015). Isthminia panamensis, a new fossil inioid
(Mammalia, Cetacea) from the Chagres Formation of Panama
and the evolution of ‘river dolphins’ in the Americas. PeerJ, 3,
e1227. https://doi.org/10.7717/peerj.1227

Raja, N. B., Dunne, E. M., Matiwane, A., Khan, T. M., Natscher, P
S., Ghilardi, A. M., & Chattopadhyay, D. (2022). Colonial history
and global economics distort our understanding of deep-time
biodiversity. Nature Ecology & Evolution, 6(2), 145-154. https://
doi.org/10.1038/s41559-021-01608-8

Robinson, M. M., Dowsett, H. J., & Chandler, M. A. (2008). Pliocene
role in assessing future climate impacts. Eos, Transactions
American Geophysical Union, 89(49), 501-502. https://dol.
org/10.1029/2008E0490001

Rodrigues, P. H., Prevosti, F,, Ferigolo, J., & Ribeiro, A. M. (2004).
Novos materiais de Carnivora para o Pleistoceno do estado do
Rio Grande do Sul, Brasil. Revista Brasileira de Paleontologia,
7(1), 77-86.

Rogers, S. L., Lau, L., Dowey, N., Sheikh, H., & Williams, R.
(2022). Geology uprooted! Decolonising the curriculum for
geologists. Geoscience Communication, 5(3), 189-204. https://
doi.org/10.5194/gc-5-189-2022

Roldan-Hernandez, L., Boehm, A. B., & Mihelcic, J. R. (2020).
Parachute environmental science and engineering.
Environmental Science & Technology, 54(23), 14773-14774.
https://doi.org/10.1021/acs.est.0c07462

Salerno, P. E., Paez-Vacas, M., Guayasamin, J. M., & Stynoski, J.
L. (2019). Male principal investigators (almost) don't publish
with women in ecology and zoology. PloS ONE, 14(6), e0218598.
https://doi.org/10.1371/journal.pone.0218598

Salinas-Marquez, F. M., Barnes, L. G., Flores-Truijillo, J. G., &
Aranda-Manteca, F. J. (2014). Una especie de delfin fésil
(Cetacea; Delphinoidea; Kentriodontoidae) del Mioceno medio

63


http://lajamjournal.org
https://doi.org/10.1016/S1251-8050(00)80070-1
https://doi.org/10.1016/S1251-8050(00)80070-1
https://doi.org/10.1007/s00531-021-02003-1
https://doi.org/10.1080/02724634.2019.1584565 
https://doi.org/10.1080/14772019.2019.1605544 
https://doi.org/10.4202/app.00763.2020
https://doi.org/10.1093/zoolinnean/zlaa137
http://www.bedim.cl/publications/perezetalGLOBMARENVIRONM2005.pdf
http://www.bedim.cl/publications/perezetalGLOBMARENVIRONM2005.pdf
https://doi.org/10.1080/02724634.2019.1697882
https://doi.org/10.1080/02724634.2019.1697882
https://doi.org/10.1038/s41559-017-0223-6
https://doi.org/10.1038/s41559-017-0223-6
https://doi.org/10.1098/rspb.2013.3316
https://doi.org/10.7717/peerj.1227
https://doi.org/10.1038/s41559-021-01608-8
https://doi.org/10.1038/s41559-021-01608-8
https://doi.org/10.1029/2008EO490001
https://doi.org/10.1029/2008EO490001
https://doi.org/10.5194/gc-5-189-2022
https://doi.org/10.5194/gc-5-189-2022
https://doi.org/10.1021/acs.est.0c07462
https://doi.org/10.1371/journal.pone.0218598

de Baja California. Boletin de la Sociedad Geoldgica Mexicana,
66, 145—-164.

Salinas-Marquez, F. M., Flores-Trujillo, J. G., Helenes, J., Téllez-
Duarte, M. A,, & Aranda-Manteca, F. J. (2016). Paleoecologia
y cronostratigrafia de las diatomeas del Miembro Los Indios
en la Mesa La Mision, del Mioceno de Baja California, Mexico.
Boletin de la Sociedad Geoldgica Mexicana, 68,537-552. https://
doi.org/10.18268/BSGM2016v68n3a9

Schneegans, S., Straza, T., & Lewis, J. (2021). The race
against time for smarter development (UNESCO Science
Report 2021). UNESCO Publishing. https://doi.
org/10.18356/9789210058575

Soibelzon, L. H., & Bond, M. (2013). Revision de los carnivoros
(Carnivora, Mammalia) acuaticos y continentales del Mioceno
de la Mesopotamia argentina. In D. Brandoni & J. I. Noriega
(Eds.), El Neégeno de la Mesopotamia Argentina (pp. 170-178).
Asociacion Paleontolégica Argentina.

Solis-Anorve, A., Gonzalez-Barba, G., & Hernandez-Rivera, R.
(2019). Description of a new toothed mysticete from the Late
Oligocene of San Juan de La Costa, BCS, México. Journal
of South American Earth Sciences, 89, 337—346. https://doi.
org/10.1016/j.jsames.2018.11.015

Solis-Anorve, A., Gonzalez-Barba, G., Hernandez-Rivera, R.,
& Schwennicke, T. (2021). Late Miocene balaenopterid
(Cetacea: Mysticeti) from Baja California Sur, Mexico. Journal
of South American Earth Sciences, 111, 103498. https://doi.
org/10.1016/j.jsames.2021.103498

Steeman, M. E., Hebsgaard, M. B., Fordyce, R. E., Ho, S. Y.,
Rabosky, D. L., Nielsen, R., Rahbek, C., Glenner, H., Sorensen,
M. V., & Willersley, E. (2009). Radiation of extant cetaceans
driven by restructuring of the oceans. Systematic Biology, 58(6),
573-585. https://doi.org/10.1093/sysbio/syp060

Steinthorsdottir, M., Coxall, H. K., de Boer, A. M., Huber, M.,
Barbolini, N., Bradshaw, C. D., Burls, N. J., Feakins, S. J., Gasson,
E., Henderiks, J., Holbourn, A. E., Kiel, S., Kohn, M. J., Knorr,
G., Kurschner, W. M., Lear, C. H., Liebrand, D., Lunt, D. J., M&rs,
T, Pearson, P.N., Pound, M. J., Stoll, H., & Stromberg, C. A. E.
(2021). The Miocene: The future of the past. Paleoceanography
and Paleoclimatology, 36(4), €2020PA004037. https://doi.
org/10.1029/2020PA004037

Suarez, C., Gelfo, J. N., Moreno-Bernal, J. W., & Vélez-Juarbe, J.
(2021). An early Miocene manatee from Colombia and the
initial sirenian invasion of freshwater ecosystems. Journal
of South American Earth Sciences, 109, 103277. https://doi.
org/10.1016/j.jsames.2021.103277

Tanaka, VY., Abella, J., Aguirre-Fernandez, G., Gregori, M., &
Fordyce, R. E. (2017). A new tropical Oligocene dolphin from
Montanita/Olon, Santa Elena, Ecuador. PloS ONE, 12(12),
e0188380. https://doi.org/10.1371/journal.pone.0188380

Toledo, P. M. de, & Domning, D. P. (1991). Fossil Sirenia
(Mammalia: Dugongidae) from the Pirabas Formation (early
Miocene), northern Brazil. Boletim do Museu Paraense Emilio
Goeldi, Série Ciencias da Terra, 1,119—146.

Trisos, C. H., Auerbach, J., & Katti, M. (2021). Decoloniality and
anti-oppressive practices for a more ethical ecology. Nature
Ecology & Evolution, 5(9), 1205-1212. https://doi.org/10.1038/
s41559-021-01460-w

Tseng, Z. J., Pacheco-Castro, A., Carranza-Castaneda, 0., Aranda-
Goémez, J. J., Wang, X., & Troncoso, H. (2017). Discovery of the
fossil otter Enhydritherium terraenovae (Carnivora, Mammalia)

lajamjournal.org

Vol. 18 No. 1, January 2023

in Mexico reconciles a palaeozoogeographic mystery.
Biology Letters, 13(6), 20170259. https://doi.org/10.1098/
rsbl.2017.0259

Uhen, M. D,, & Pyenson, N. D. (2007). Diversity estimates, biases,
and historiographic effects: resolving cetacean diversity in
the Tertiary. Palaeontologia Electronica, 10(2), 1-22.

Uhen, M. D., Coates, A. G., Jaramillo, C. A., Montes, C., Pimiento,
C., Rincon, A,, Strong, N., & Vélez-Juarbe, J. (2010). Marine
mammals from the Miocene of Panama. Journal of South
American Earth Sciences, 30(3—4), 167—175. https://doi.
org/10.1016/j.jsames.2010.08.002

Uhen, M. D., Pyenson, N. D, Devries, T. J., Urbina, M., & Renne, P.
R. (2011). New middle Eocene whales from the Pisco Basin
of Peru. Journal of Paleontology, 85(5), 955—-969. https://doi.
org/10.1666/10-162.1

Valenzuela-Toro, A., & Pyenson, N. D. (2019). What do we know
about the fossil record of pinnipeds? A historiographical
investigation. Royal Society Open Science, 6(11), 191394,
https://doi.org/10.1098/rs0s.191394

Valenzuela-Toro, A. M., & Pyenson, N. D. (2022). New seal
(Carnivora, Phocidae) record from the Late Miocene—Pliocene
of Guafo Island, Southern Chile. Ameghiniana, 59(5), 355—365.
https://doi.org/10.5710/AMGH.06.07.2022.3498

Valenzuela-Toro, A. M., & Viglino, M. (2021). Latin American
challenges. Nature, 598, 374—375. https://doi.org/10.1038/
d41586-021-02601-8

Valenzuela-Toro, A. M., Gutstein, C. S., Varas-Malca, R. M., Suarez,
M. E., & Pyenson, N. D. (2013). Pinniped turnover in the South
Pacific Ocean: new evidence from the Plio-Pleistocene of the
Atacama Desert, Chile. Journal of Vertebrate Paleontology, 33(1),
216—223. https://doi.org/10.1080/02724634.2012.710282

Valenzuela-Toro, A. M., Gutstein, C. S., Suarez, M. E., Otero, R.,
& Pyenson, N. D. (2015). Elephant seal (Mirounga sp.) from
the Pleistocene of the Antofagasta Region, northern Chile.
Journal of Vertebrate Paleontology, 35(3), e918883. https://
doi.org/10.1080/02724634.2014.918883

Valenzuela-Toro, A. M., Pyenson, N. D., Gutstein, C. S., & Suarez,
M. E. (2016). A new dwarf seal from the late Neogene of
South America and the evolution of pinnipeds in the Southern
Hemisphere. Papers in Palaeontology, 2(1), 101-115. https://
doi.org/10.1002/spp2.1033

Valerio, A. L., & Laurito, C. A. (2012). Cetaceos fosiles (Mammalia,
Odontoceti, Eurhinodelphinoidea, Inioidea, Physeterioidea) de
la Formacion Curré, Mioceno superior (Hemphilliano temprano
tardio) de Costa Rica. Revista Geoldgica de América Central,
46,151-160.

VanderHoof, V. L. (1942). An occurrence of the Tertiary marine
mammal Cornwallius in Lower California. American Journal of
Science, 240, 298—301.

Vautrin, Q., Lihoreau, F,, Sambou, B., Thiam, M., Martin, J. E.,
Tabuce, R., Adnet, S., Lebrun, R., Charrault, A-L., Sarr, R., &
Hautier, L. (2020). From limb to fin: an Eocene protocetid
forelimb from Senegal sheds new light on the early locomotor
evolution of cetaceans. Palaeontology, 63(1), 51—66. https://
doi.org/10.1111/pala.12442

Vélez-Juarbe, J. (2014). Ghost of seagrasses past: using
sirenians as a proxy for historical distribution of seagrasses.
Palaeogeography, Palaeoecology, Palaeoclimatology,
Palaeoecology, 400, 41-49. https://doi.org/10.1016/].
palaeo.2013.05.012

64


http://lajamjournal.org
https://doi.org/10.18268/BSGM2016v68n3a9
https://doi.org/10.18268/BSGM2016v68n3a9
https://doi. org/10.18356/9789210058575
https://doi. org/10.18356/9789210058575
https://doi.org/10.1016/j.jsames.2018.11.015
https://doi.org/10.1016/j.jsames.2018.11.015
https://doi.org/10.1016/j.jsames.2021.103498
https://doi.org/10.1016/j.jsames.2021.103498
https://doi.org/10.1093/sysbio/syp060
https://doi.org/10.1029/2020PA004037
https://doi.org/10.1029/2020PA004037
https://doi.org/10.1016/j.jsames.2021.103277
https://doi.org/10.1016/j.jsames.2021.103277
https://doi.org/10.1371/journal.pone.0188380
https://doi.org/10.1038/s41559-021-01460-w
https://doi.org/10.1038/s41559-021-01460-w
https://doi.org/10.1098/rsbl.2017.0259
https://doi.org/10.1098/rsbl.2017.0259
https://doi.org/10.1016/j.jsames.2010.08.002
https://doi.org/10.1016/j.jsames.2010.08.002
https://doi.org/10.1666/10-162.1 
https://doi.org/10.1666/10-162.1 
https://doi.org/10.1098/rsos.191394
https://doi.org/10.5710/AMGH.06.07.2022.3498
https://doi.org/10.1038/d41586-021-02601-8
https://doi.org/10.1038/d41586-021-02601-8
https://doi.org/10.1080/02724634.2012.710282
https://doi.org/10.1080/02724634.2014.918883
https://doi.org/10.1080/02724634.2014.918883
https://doi.org/10.1002/spp2.1033
https://doi.org/10.1002/spp2.1033
https://doi.org/10.1111/pala.12442
https://doi.org/10.1111/pala.12442
https://doi.org/10.1016/j.palaeo.2013.05.012
https://doi.org/10.1016/j.palaeo.2013.05.012

Vélez-Juarbe, J., & Domning, D. P. (2014). Fossil Sirenia of the
West Atlantic and Caribbean region. X. Priscosiren atlantica,
gen. et sp. nov. Journal of Vertebrate Paleontology, 34(4),
951-964. https://doi.org/10.1080/02724634.2013.815192

Vélez-Juarbe, J., & Domning, D. P. (2015). Fossil Sirenia of the
West Atlantic and Caribbean region. XI. Callistosiren boriquensis,
gen. et sp. nov. Journal of Vertebrate Paleontology, 35(1),
e885034. https://doi.org/10.1080/02724634.2014.885034

Vélez-Juarbe, J., & Salinas-Marquez, F. M. (2018). A dwarf
walrus from the Miocene of Baja California Sur, Mexico. Royal
Society Open Science, 5(8), 180423. https://dx.doi.org/10.1098/
rsos.180423

Vélez-Juarbe, J., & Wood, A. R. (2019). An early Miocene
dugongine (Sirenia: Dugongidae) from Panama. Journal of
Vertebrate Paleontology, 38(5), e1511799. https://doi.org/10.
1080/02724634.2018.1511799

Vélez-Juarbe, J., Domning, D. P, & Pyenson, N. D. (2012a).
Iterative evolution of sympatric seacow (Dugongidae, Sirenia)
assemblages during the past ~26 million years. PLoS ONE,
7(2), €31294. https://doi.org/10.1371/journal.pone.0031294

Vélez-Juarbe, J., Noriega, J. I., & Ferrero, B. S. (2012b). Fossil
Dugongidae (Mammalia, Sirenia) from the Parana Formation
(late Miocene) of Entre Rios Province, Argentina. Ameghiniana,
49(4), 585—593. https://doi.org/10.5710/AMGH.27.6.2012.568

Vélez-Juarbe, J., Wood, A. R., De Gracia, C., & Hendy, A. J. W.
(2015). Evolutionary patterns among living and fossil kogiid
sperm whales: evidence from the Neogene of Central America.
PLoS ONE, 10(4), €01239009. https://doi.org/10.1371/journal.
pone.0123909

Vigil, D. I, & Laurito, C. A. (2014). Nuevos restos de un Odontoceti
fésil (Mammalia: Cetacea, Physeteroidea) para el Mioceno
tardio de Panamd, América Central. Revista Geoldgica de
América Central, 50,213-217.

Viglino, M., Buono, M. R., Gutstein, C. S., Cozzuol, M. A,, & Cuitifio,
J. 1. (2018). A new dolphin from the early Miocene of Patagonia,
Argentina: Insights into the evolution of Platanistoidea in the

Vol. 18 No. 1, January 2023

Southern Hemisphere. Acta Palaeontologica Polonica, 63(2),
261-277. https://doi.org/10.4202/app.00441.2017

Viglino, M., Buono, M. R., Fordyce, R. E., Cuitifio, J. |., & Fitzgerald,
E. M. (2019). Anatomy and phylogeny of the large shark-
toothed dolphin Phoberodon arctirostris Cabrera, 1926 (Cetacea:
Odontoceti) from the early Miocene of Patagonia (Argentina).
Zoological Journal of the Linnean Society, 185(2), 511—542.
https://doi.org/10.1093/z0olinnean/zly053

Viglino, M., Buono, M. R., Tanaka, Y., Cuitifio, J. |., & Fordyce, R.
E. (2022). Unravelling the identity of platanistoid Notocetus
vanbenedeni Moreno, 1892 (Odontoceti, Cetacea) from the
early Miocene of Patagonia (Argentina). Journal of Systematic
Palaeontology, 20(1), 2082890. https://doi.org/10.1080/1477
2019.2022.2082890

Walsh, S., & Naish, D. (2002). Fossil seals from late Neogene
deposits in South America: a new pinniped (Carnivora,
Mammalia) assemblage from Chile. Palaeontology, 45(4),
821-842. https://doi.org/10.1111/1475-4983.00262

Warnock, R., Dunne, E. M., Giles, S., Saupe, E., Soul, L., & Lloyd, G.
(2020). Are we reaching gender parity among Palaeontology
authors? Paleontology Newsletter;103. https://doi.org/10.31219/
osf.io/9puje

Zachos, J., Pagani, M., Sloan, L., Thomas, E., & Billups, K. (2001).
Trends, rhythms, and aberrations in global climate 65 Ma to
present. Science, 292(5517), 686—693. https://doi.org/10.1126/
science.1059412

Supplementary material

Supplementary Material 1 - Records of Latin American aquatic
mammal fossils since 1996.

Supplementary Material 2 - Literature search methods used
to investigate the impact of scientific colonialism in Latin
American Paleontology.

lajamjournal.org

65


http://lajamjournal.org
https://doi.org/10.1080/02724634.2013.815192
https://doi.org/10.1080/02724634.2014.885034
https://dx.doi.org/10.1098/rsos.180423
https://dx.doi.org/10.1098/rsos.180423
https://doi.org/10.1080/02724634.2018.1511799
https://doi.org/10.1080/02724634.2018.1511799
https://doi.org/10.1371/journal.pone.0031294 
https://doi.org/10.5710/AMGH.27.6.2012.568 
https://doi.org/10.1371/journal.pone.0123909
https://doi.org/10.1371/journal.pone.0123909
https://doi.org/10.4202/app.00441.2017
https://doi.org/10.1093/zoolinnean/zly053
https://doi.org/10.1080/14772019.2022.2082890
https://doi.org/10.1080/14772019.2022.2082890
https://doi.org/10.1111/1475-4983.00262
https://doi.org/10.31219/osf.io/9puje
https://doi.org/10.31219/osf.io/9puje
https://doi.org/10.1126/science.1059412
https://doi.org/10.1126/science.1059412

Vol. 18 No. 1, January 2023

lajamjournal.org


http://lajamjournal.org

