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1 | INTRODUCTION

The family Elopidae only includes the genus Elops, with seven spe-
cies distributed worldwide throughout the tropics and subtropical
marine and brackish waters (Fricke et al., 2021). The Elops species
have leptocephalus larvae, which have a gelatinous ribbon-shaped
form (Gehringer, 1959). The leptocephalus form is a specialized larval
stage and defines in part the superorder Elopomorpha (Obermiller &
Pfeiler, 2003). The leptocephalus larvae are associated with offshore
spawning patterns and long planktonic durations. Elops are offshore
spawners and larval duration has been estimated to be 4-6 months
(McBride et al., 2001). Elops larvae move into estuaries where they
transform into juveniles and reside there for 2-3 years before reach-
ing maturity (McBride et al., 2001).

The presence of ladyfish Elops smithi in Patagonian waters is a new addition to the
ichthyological fauna of the Argentinean Sea. This record represents a southward ex-
tension of its known distribution by 8 degrees of latitude, ~1500 km. It is another ex-

ample of the more frequent arrival of tropical or subtropical fish species to Patagonian

Elopomorpha, leptocephalus larvae, radiography, vertebrae counts

Until recently, the ladyfish Elops saurus (Linnaeus, 1766), was the
only living known elopid species (McBride et al., 2010; Obermiller
& Pfeiler, 2003). However, Smith (1989) identified the presence
of two sympatric larval morphs along the eastern seaboard of the
US and gulf of México, distinguished by the number of myomeres.
Based on the analysis of mitochondrial Cytb sequences and mor-
phological data, McBride et al. (2010) confirmed that the morph
with the lower myomere count was, in fact, a distinct species, which
they denominated Elops smithi McBride et al., 2010. Both species
occur in the western Atlantic Ocean (McBride et al., 2010). In the
northwestern Atlantic, E. saurus is distributed throughout, including
the Gulf of Mexico and the Yucatan Peninsula, and was originally
considered to inhabit only the Northern Hemisphere, while E. smithi

occurs in the central Atlantic, Bahamas, and the Caribbean Sea. In
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the southwestern Atlantic, E. saurus has been identified as the most
common elopid in most surveys of fish populations on the Brazilian
coast (Franco et al., 2014; Garcia-Junior et al., 2015; Marceniuk et al.,
2017; Medeiros et al., 2018; Mendes et al., 2018; Pinheiro et al.,
2015), and recently, Milessi et al. (2012) documented the presence
of E. saurus in Laguna de Rocha in Uruguay (34°33'S-54°22'W) and
in the northern coast of Argentina (37°59'S-57°27'W). On the other
hand, E. smithi has been recorded in marine, coastal and estuarine
environments of Brazil and Uruguay (De Sousa et al., 2019; Lucena &
Carvalho-Neto, 2012; Machado et al., 2012; Sadnchez-Botero et al.,
2016). This work aims to report the presence of E. smithi in Argentina
and extend the knowledge of its distribution by 8 degrees of latitude
and 1.500 km south of known distribution, up to central Patagonian
waters.

2 | MATERIALS AND METHODS

Four specimens were caught in the Argentine Sea and identified
as E. smithi based on the criteria proposed by McBride et al. (2010)
and Figueroa (2019). The specimens were fixed in 10% formalin and
then preserved in 70% alcohol in ichthyological collections (details
below). The identification of the species included both vertebrae
count by radiography (40 Kw, 0.5 mA) and naked-eye observation
of the vertebrae by filleting of one of the specimens. This specimen
was filleted for vertebrae counts and unfortunately it could not be
kept. Additional morphometric and meristic measurements were
performed following McBride et al. (2010).

3 | RESULTS

Three of the four specimens were caught in Central Patagonian
waters. Two of them were caught at the same time on 6 April 2019
at 3 m depth by artisanal purse seiners that were fishing for sil-
versides (Odontesthes sp.) in Cerro Avanzado near Puerto Madryn,
Chubut Province (42°49'S-64°52'W, Figure 1). One of the two
specimens was released by the fisherman, whereas the other one
[630 mm total length (TI)] was preserved, radiographed and de-
posited in the ichthyological collection at Universidad Nacional
de la Patagonia San Juan Bosco, Trelew, Argentina (identification
code UNPSJB ICT-2019/03, Figure 2a,b). The third specimen from
Patagonia (650 mm TI, Figure 2c) was caught on June 2013 with a
gillnet at a depth of 2 m near the YPF Nautical Club in Comodoro
Rivadavia, Chubut Province (45°47'S-67°30'W, Figure 1). This
specimen was preserved in the ichthyological collection at Centro
Nacional Patagdnico (CONICET)in Puerto Madryn, Argentina (iden-
tification code CNPICT-2013/45). The fourth specimen (392 mm
Tl, Figure 2d) was caught on 15 May 2019 by the fishing vessel
Carlo 1 at a depth of 12 m with a bottom net near Mar del Plata,
Buenos Aires Province (37°38'S-57°14'W, Figure 1). This speci-
men was filleted for vertebrae counts and unfortunately it could
not be kept. Additional morphometric and meristic measurements
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FIGURE 1 Locations of ladyfish Elops smithi records in coastal
waters of Argentina in the Southwest Atlantic

were performed on the two specimens preserved in ichthyological
collections following McBride et al. (2010) (Table 1). The maximum
Tl recorded for E. smithi in the literature until the present work
was 604 mm (McBride et al., 2010). Therefore, it is important to
highlight that the specimens captured in Central Patagonia have

the largest sizes (TI) recorded for the species to date.

4 | DISCUSSION

In the past 20 years, published papers reported the occurrence of
at least 30 warm-temperate fish species southward of their known
distribution in Central Patagonian waters (e.g. Bovcon et al., 2011,
2017; Galvan et al.,, 2005; Gdngora et al., 2009; Irigoyen et al.,
2005; Trobbiani et al., 2014; Venerus et al., 2007). As opposed, only
three species were reported northward of their known distribution,
mostly associated with the cold Patagonian Coastal Current (Bovcon
et al., 2017; Figueroa et al., 2005; Gonzalez Castro et al., 2013). The
distribution of most of the marine organisms is mainly determined by
water temperature (Briggs, 1995). When long-term water tempera-
ture variations take place, fluctuations in the biota of the areas in-
volved also occur (Vinuesa, 2005). As a result of the pervasive global
warming scenario, changes in the distribution of species outside
their known range are the focus of global attention. The presence
of E. smithi and other warm-temperate species is occurring more
frequently in Central Patagonian waters. In fact, these occurrences
could act as bioindicators of increasing warming in the Southwest
Atlantic. The change in fish assemblage across the southern part of
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FIGURE 2 Photographs of ladyfish Elops smithi found in Argentinean waters: (a) lateral radiograph of a specimen captured in Cerro
Avanzado (42°49'S-64°52"W), Puerto Madryn, Chubut Province (UNPSJB ICT-2019/03), (b) lateral photograph from same specimen a, (c)
specimen from Comodoro Rivadavia, Chubut Province (CNPICT-2013/45). (d) specimen from Mar del Plata, Buenos Aires Province (specimen

lost)

TABLE 1 Morphometric and meristic

measurements of ladvfish Elops smithi Meristic and morphometric P. Madryn UNPSJB C. Rivadavia Mar del
X Y p N (mm) data 1CT-2019/03 CNPICT-2013/45 Plata
caught in coastal waters off Argentina
Total number of vertebrae 75 76 75
Total length 630 650 392
Fork length 535 572 340
Standard length 500 545 306
Head length 129 131 -
Orbit diameter 32 32 —
Lower jaw length 71 73 -
Head width at gills 58 60 =
Branchiostegal rays 30 32 -
Lateral line scales 105 117 -
Dorsal-fin elements (principal/ 19/29 22/28 —
total)
Anal-fin elements (principal/ 10/20 12/19 —
total)
Pectoral-fin elements 19 16 -
Pelvic-fin elements 14 15 -

the Southwest Atlantic was also noticed by other authors, including
Bertrand et al. (2018) whom mention signs of tropicalization, with
changes in the ranges of distribution of tropical and subtropical spe-
cies from southern Brazil to higher latitudes. Milessi et al. (2018) evi-
dences the tropicalization along the coasts of Buenos Aires Province
in Argentina, where 34 species have been reported. Changes in the
ranges of distribution of tropical and subtropical species that move
towards high latitudes are linked to global warming (Fogarty et al.,
2017).

The region composed of southern Brazil, Uruguay and part of
the Patagonian shelf in Argentina represents a hotspot for global
warming. In this region, sea surface temperature has increased
rapidly in the last 50 years and it is expected to increase by more
of 3°C by 2099 (Popova et al., 2016). Since the 1980s, the loca-
tion of the warm front (represented by the 20°C isotherm) showed
a steady long-term displacement towards the poles at a rate of
approximately 9 km/year (Ortega et al., 2016). However, ocean-
ographic information in Central Patagonia is scarce. Louge et al.
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(2004) (based on work by Reynolds et al., 2002) indicated the exis-

tence of thermal anomalies in surface waters of Central Patagonia

during January, identifying some years as relatively warm and oth-
ers relatively cold.

It is expected that records of new species from tropical, warm
and cold waters will be more frequent, mainly facilitated by social
network posts by fishermen (e.g. Facebook, Instagram, WhatsApp),
making its diffusion fast. This flux of information is well received
by researchers and taxonomists who can identify species and make
them known to science. On the other hand, recreational fishing
has increased in the last 20 years in the coastal zone of Patagonia.
Consequently, the increase in fishermen and fish specialists comple-
ments observer programs on board which document the biodiversity
captured by fishing vessels.

The present work extended the distribution of E. smithi south-
ward by 8 degrees of latitude and ~1500 km in the Southwest
Atlantic. The previous records of E. saurus (Milessi et al., 2012) and
the new records of E. smithi in different areas and years, would indi-
cate that these are not isolated events and are likely to represent an
incipient colonization of the Elops genus to the southern Southwest
Atlantic. Given the morphological similarities between E. saurus and
E. smithi, the possibility of misidentifications of these species is not
discarded, since in most works in which E. saurus was identified, key
diagnostic characteristic were not revised. Furthermore, in all cases
where myomeres and vertebrae counts were revised, specimens
were identified as E. smithi (De Sousa et al., 2019; Machado et al.,
2012). Consequently, we consider that at least part of the existing
information of these species may be confounded and we urge future
studies on Elops genus to consider diagnostic characteristic indi-
cated by McBride et al. (2010).
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