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1 | INTRODUCTION

Scientists and managers are becoming increasingly conscious of the
importance of biological monitoring of the deep Mediterranean Sea
(Danovaro et al., 2020). This also relates to the need to detect and
identify species that were previously unrecorded from these envi-
ronments. Since 60s, a number of deep-water Atlantic fishes, such as
Halosaurus ovenii Johnson, 1863 (Pais et al., 2009), Chaunax suttkusi
Caruso, 1989 (Ragonese et al., 2001), Beryx splendens Lowe, 1834
(Orsi Relini et al., 1995), Trachyscorpia cristulata echinata (Kohler,
1896) (Ragonese & Giusto, 1999), and Notoscopelus kroyeri (Malm,
1861) (Keskin & Eryilmaz, 2010), and the benthopelagic Cyclopterus
lumpus Linnaeus, 1758 (Dul¢i¢ & Golani, 2006; Katsanevakis et al.,
2020), have been reported from Mediterranean Sea. According to
the currently adopted definitions (Olenin et al., 2011), these species
cannot be considered nonindigenous and are explicitly excluded
from European Union legislation concerning alien species (EU
2014). Moreover, due to the limited information that we have on
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The occurrence of the rendezvous fish, Polymetme corythaeola (Alcock, 1898) in
Mediterranean Sea is here reported for the first time. A single individual of this
benthopelagic fish was caught in February 2020 during a scientific trawl survey.
The specimen was collected at a depth of 369 m (upper slope) in the Gulf of Roses
(Catalonia, north-western Mediterranean). This circumglobal species could have nat-
urally expanded its distribution through the Strait of Gibraltar, but we cannot totally
exclude that its Mediterranean occurrence has been overlooked thus far. This find-
ing highlights the importance of continuous monitoring of Mediterranean deep-sea

habitats for a better understanding of their diversity and ongoing transformation.

first record, Mediterranean, otoliths, Polymetme corythaeola

deep sea environments, it is often impossible to reliably demon-
strate is if these species are recent arrivals (which would be through
autonomous range-expansion if a human-mediated introduction is
considered unlikely) or overlooked native species. Therefore, they
are usually assigned to the category ‘cryptogenic’ (sensu Carlton,
1996).

2 | MATERIAL AND METHODS

On February 12, 2020, a single individual of Polymetme corythaeola
(Figure 1a) was caught during a trawl survey (ICATMAR project).
The specimen was collected in a discard sample from a commercial
trawl fishery of Norwegian lobster (Nephrops norvegicus) operating
at a depth of 369 m (upper slope) in the Gulf of Roses (Catalonia,
north-western Mediterranean; latitude: 41°57.777'N; longitude:
3°31.164'E (Figure 2). The individual was frozen on board, and

morphometric measurements and meristic counts were performed
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following Badcock (1984) in a laboratory on the defrosted individ-

ual. Finally, the fish was preserved in 70% ethanol and stored in the
Biological Reference Collections (CBR) of the Institut de Ciéncies
del Mar de Barcelona (ICM-CSIC) (Guerrero et al., 2020) under the
registration number ICMP001930. As the description and specific
identification of otoliths are used in fields such as trophic ecology
among others, we also include them in the present study. Otolith
sagittae for this species were carefully extracted across the oper-
culum opening without damaging the external structure of the fish.
The otoliths were anatomically and biometrically described fol-
lowing Tuset et al. (2008). Otolith images taken under a stereomi-
croscope were uploaded to the AFORO database of 2370 species,
(http://aforo.cmima.csic.es/; Lombarte et al., 2006) and stored in
the otolith collection of ICM-CSIC. To compare the P. corythaeola
otoliths with otoliths of other species in the AFORO database, a
contour analysis based on wavelet scales was used (Parisi-Baradad
etal., 2010).

3 | RESULTS

The individual from the Gulf of Roses, identified as adult P. corythae-
ola, measured 12.6 cm (TL) and weighed 6.4 g (TW). It displayed a
medium-sized, elongated body, with a relatively large mouth and
ventral caudal fin with a black tip (Figure 1a,b) and presented pho-
tophores on its isthmus, an adipose fin and biserial premaxillary
teeth. The following values were obtained using the meristic for-
mula: D, 13; A, 32; P, 9; and V, 7. The number of gillrakers in the
first branchiostegal arch was 16. The photophore counts were as
follows: SO, 1; OEB, 1 anteroventral; OP (partially lost because the
head was partially smashed); BR, 9; IV, 21; VAV, 8; and AC, 24. The
otoliths were of pyriform shape, with a crenate ventral margin and
a very elongated, narrow and pointed rostrum; the sulcus acusticus
was heterosulcoid and had an ostial opening; the cauda was tubu-
lar and straight, ending far from the posterior margin; the ostium of
the sulcus acusticus was funnel-like; and the cauda and ostium had
similar lengths (Figure 3). The biometrics of the left otolith sagitta

were as follows: length = 2.57 mm; width = 1.5 mm; area=2.4 mm?;

FIGURE 1 (a) Specimen of Polymetme
corythaeola recorded in Gulf of Roses
(Northwestern Mediterranean). (b) Detail
of caudal fin with black tip. Scale bar
represents 1 cm

perimeter = 7.0 mm; aspect ratio (width/length) = 0.58; and rela-
tive length ([otolith length/TL] x 100) = 2.04. An automatic taxon
identification system based on otolith contours indicated that otolith
specimens of P. corythaeola were the most similar to the specimen
analysed (Figure 4).

4 | DISCUSSION

Here, we report the first observation of the rendezvous fish, P.
corythaeola (Alcock, 1898), in Mediterranean waters. This species
is a marine benthopelagic fish inhabiting continental and island
slopes and seamounts, mainly at depths of 300-500 m. Biological
and ecological information is scarce and incomplete for this species
(Badcock, 1984; Marques, 2001). Its original distribution encom-
passes the three major oceans: the Indo-west Pacific, from the Gulf
of Aden and East Africa to Japan and the Tasman Sea, the Atlantic
and the eastern Pacific. According to Badcock (1984) and Lloris
(2015), P. corythaeola does not occur in the Mediterranean.

The rendezvous fish, P. corythaeola, caught in the Gulf of Roses,
displayed well-differentiated taxonomic characters by photophores
distribution and meristics from other medium-sized benthope-
lagic species (Phosischtyidae and Gonostomatidae) occurring in
Mediterranean and eastern Atlantic waters (Badcock, 1984; Lloris,
2015). The size, morphological characteristics, meristics and photo-
phore counts of this species perfectly matched those reported in
the scientific literature (Badcock, 1984). Likewise, the morphological
characteristics, parameter relationships and contours of the otoliths
were in agreement with the description of individuals collected from
the eastern Atlantic coasts (Assis, 2000; Tuset et al., 2008).

To the best of our knowledge, this observation from the Gulf
of Roses represents the first documented record of the rendez-
vous fish in the Mediterranean Sea (Essl et al., 2019). This species
should be listed among the other bathypelagic fishes of Atlantic or-
igin that have been recently documented in this basin, such as C.
lumpus (Dul¢i¢ & Golani, 2006). Taking into account that the ren-
dezvous fish was caught in an area (Gulf of Roses, Catalonia, north-

western Mediterranean) historically exploited by trawl fishing
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FIGURE 2 Map of the samples in Gulf of Roses of the ICATMAR project (2018-2020). In blue, trawl survey track of the project
samplings; in red, track where specimen of Polymetme corythaeola was captured

activities (Lleonart & Maynou, 2003) and intensively surveyed by
scientific cruises since the 1980s (Cartes et al., 2004, 2015; Massuti
et al., 2004; Moranta et al., 2008; Olivar et al., 2012, 2014; Sabatés,
1990; Stefanescu et al., 1992), it is unlikely that its Mediterranean
occurrence has been overlooked until now, but we cannot totally
exclude this possibility, which would make this species cryptogenic.
Moreover, there are no similar species that can be confused with

P. corythaeola. The other phosichthyid species commonly present in

the Mediterranean are smaller than P. corythaeola, and even unexpe-
rienced observers can easily discriminate this species from the rest
of this taxonomic group (Badcock, 1984).

In recent years, P. corythaeola has been expanding its northern
range limit. In the 1960s, it was reported for the first time in south-
ern Portugal (Saldanha, 1966), and after 30 years, it was considered
a common species in this area (Marques, 2001). More recently,

P. corythaeola has been reported from Galician waters (Baidn,
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FIGURE 3 Left sagitta of the specimen of Polymetme
corythaeola from the medial (inner) side. R means rostrum (anterior
side). Scale bar represents 1 mm

1st: Polymetme corythaeola

TL=142 mm
Goal image:
1270.1sr S
D=1.00
4th: Polymetme corythaeola
TL=102 mm
Closer species: Euclidean Distance
Polymetme corythaeola: 1.15
Gonostoma denudatum: 1.45
Argentina silus: 2.04
D=1.32

Sigmops elongatus: 2.05

Tth: Argentina silus

TL= no data

D=2.03

2002) and in the North Atlantic up to Greenland (Mgller et al., 2010)
and Iceland (Valdimarsson et al., 2012). In Iceland, 31 species have
been reported for first time since 1996, including mostly bathype-
lagic species, with a single record of P. corythaeola. These distribu-
tion shifts have been attributed to the recent warming (in the last
15 years, seawater temperature increased by 1-2°) of the northern
Atlantic area (Valdimarsson et al., 2012). Similarly, the influence of
climate change, especially in relation to oceanographic processes in
the deep sea (Danovaro et al., 2020), could be invoked to explain
the occurrence of this species (‘neonative’ sensu Essl et al., 2019).
However, due to the paucity of observations collected so far, these
hypotheses remain speculative. Therefore, continuous monitoring of
deep habitats (Danovaro et al., 2020), especially through trawl fish-
ing discards (Milisenda et al., 2017), through both scientific surveys
and the coordinated use of information provided by professional
fishermen (Azzurro et al., 2019), may be essential for a better under-
standing of deep-sea diversity and the transformation it is currently

undergoing.

2nd: Polymetme corythaeola 3nd: Gonostoma denudatum

TL=164 mm TL=92 mm

D=1.14 D=1.22
5th: Gonostoma denudatum 6th: Gonostoma denudatum

TL=115 mm TL=140 mm

D=1.41 D=1.71
8th: Argentina silus 9th: Sigmops elongatus

TL= no data TL=117 mm

D=2.04 D=2.05

FIGURE 4 Automatic taxon identification of the otolith contour based on wavelet scales. The otolith of Gulf of Roses specimen
(1270.1sr) is compared with the information of the AFORO database (http://aforo.cmima.csic.es/). D means Euclidean distance between
contours. Red circles indicate points of the contour with remarkable differences with the studied specimen
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