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Abstract. The first records of Lampris guttatus in the Mediterranean Sea date back to 1807. Yet, until now it has
been considered as a rare species (less than 25 specimens recorded in the literature). Since 2008, at least 23 spec-
imens have been fished or observed along the French Mediterranean coast. In this paper, we present an updated
review of records in the Mediterranean and discuss the possible link with the present sea water warming. We
hypothesise that the recent Mediterranean specimens could come from the Atlantic, throughout the Gibraltar Strait,
following a northward migration along the Northeast Atlantic coast due to present global warming.
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Among the Lampridiformes (7 families, 12 genera, 21
species), the Lampridae include a single genus (Lampris) and
two living species worldwide: L. guttatus (Briinnich, 1788)
and L. immaculatus Gilchrist, 1904, both exclusively
marine (Wiley et al. 1998, Froese and Pauly 2008). Only
L. guttatus, a bathypelagic, mid-water pelagic species,
occurs in the Mediterranean between 100 and 400 m depth
(Briggs 1960, Palmer 1986).

This uncommon species has a worldwide oceanic dis-
tribution in tropical to temperate waters (see Collette 2002,
Froese and Pauly 2008) and belong to the bitemperate-
subtropical pattern according to Krefft (1976). The first
record and drawing of L. guttatus is a specimen caught at
South Queensferry (Edinburgh, Scotland), and figured by
Sir Robert Sibbald in 1664 in his Scotia Illustrata (Cuvier
and Valenciennes 1835, D’Arcy Wentworth Thompson
1918). However, the first specimen to be described in
detail was obtained by a certain Dr Mortimer, caught in

the same area at Leith (the harbour of Edinburgh) in the
year 1750 (Cuvier and Valenciennes 1835, D’Arcy
Wentworth Thompson 1918). In his description, Dr
Mortimer has added “that the Prince of Anamaboo,
a country on the west coast of Africa, being then in
England, recognised the fish immediately as a species
common on that coast, which the natives called Opah, and
said it was good to eat”.

Lampris guttatus is also known in the Mediterranean
(Tortonese 1963, Palmer 1986, Bauchot 1987, Quignard
and Tomasini 2000), but as mentioned by Dulci¢ et al.
(2005), in spite of his undoubted presence in the
Mediterranean, published papers on its occurrence (date
of capture, location), morphometrics, length and weight,
food and feeding are very scarce (Table 1, Fig. 1). L. gut-
tatus has been recorded in Italy by Spinola (1807;
Ligurian Sea; it could be the first mention of this species
in the Mediterranean Sea); Ariola (1904; Ligurian Sea),
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Tortonese (1970; Ligurian Sea), Andaloro and Di Natale
(1979; southern Tyrrhenian Sea), and Psomadakis et al.
(2006; central Tyrrhenian). Mercader et al. (2001)
include this species in the ichthyofauna list of north-east-
ern Spain, but it has never been recorded in the Cabrera
archipelago, Balearic Islands (Riera et al. 1993).
However, in an earlier study, Gibert (1913) considers that
L. guttatus was rare and new in Catalonia (north-eastern
Spain), but abundant in Majorca (Balearic Islands, Spain).
Five occurrences were reported for Croatia, in Adriatic
(Katuri¢ 1902, Crnkovi¢ 1957). This species has also been
found in Greece (Ondrias 1971), but the first documented
record is from 2002 (Sinis 2004). In the Eastern
Mediterranean, L. guttatus is absent from Israel (Golani
2005), but mentioned in Turkey (Bilecenoglu et al. 2002).
However, these authors do not report direct observation
along the Turkish coast, but they cite Palmer (1986) who
considers that the eastward distribution of this species
reaches as far as the Marmara Sea. Until now, there have
been no reports of L. guttatus in the south-western

Mediterranean: Algeria (Dieuzeide et al. 1959, Djabali et
al. 1993) and Tunisia (Bradai et al. 2004).

L. guttatus is considered to occur along the French
Mediterranean coast of Provence, and few clear records
have been published: Risso (1826), one specimen beached
close to Nice (probably the first record of this species
along the French Mediterranean coast); Cuvier and
Valenciennes (1835) record one specimen fished in 1829
close to Toulon, and another one near Marseille in 1829
while Marion (1883) records 2 individuals in Marseille
bay. In the latter record no details are being given and
they could be the same individuals reported by Cuvier and
Valenciennes (1835). However, Carus (1893) mentions
that L. guttatus has been reported by Marion from
Marseille (Ratonneau Island, 10-25 m depth) and Méjean
(close to Marseille). All other publications refer probably
to these first records and all considered L. guttatus as rare
or very rare (e.g., De La Blanchére 1868, Moreau 1881,
Regius 1882, Gourret 1894). After 1900, there is no new
record until Francour (1999) who reported one specimen

Table 1

Bibliographic references of Lampris guttatus in the Mediterranean Sea and additional records
from Algeria and Italy. RN: record number (letters denote sampling sites on the map—Fig. 1)

Date

[YYYY/MM/DD] Reference (RN) Site Length [cm] Weight [kg] Depth [m]
before 1807 Spinola (1807) (a) Ligurian Sea — — —
before 1826 Risso (1826) (b) Nice 50 5 beach
Cuvi d Valenci

1829 dggg and valenciennes (c¢) Toulon ca. 100 — —
1829 8‘%‘% and Valenciennes 4y \ 1o ceifle ca. 80 — —
1898/07/12 Ariola (1904) (e) Viareggio (Italy) 120 — —
1901/06/04 Ariola (1904) (f) Camogli 86 17 —

. (g) Novigrad Sea _
1902/03/12 Katuri¢ (1902) (Croatia) 115 37 (a)

. (h) Novigrad Sea
1902/03 Katuri¢ (1902) (Croatia) — 27 —
1956/10/09 Crnkovi¢ (1957) (i) Bakar Bay (Croatia) 106 29 —
before 1970 Tortonese (1970) (j) Finale Ligure 95 28 —
1974/06/02 Cattaneo and Bava (2009) (k) Camogli ca. 60 ca. 24 —
1979/04/24 (oggyre and PINARIE ) pizzo Calabro (taly) 960 39 (b) 240

Bartulovié (pers. comm. (m) Neretva estuary

1994/10/15 in Dulgié et al. 2005) (Croatia) — 28 —
1998/summer Psomadakis et al. (2006)  (n) Anzio (Italy) 110 33 —
1999/summer Psomadakis et al. (2006) (o) Anzio (Italy) 70 20 —
1999/summer Psomadakis et al. (2006)  (p) Anzio (Italy) — 11 —
2001/06 Psomadakis et al. (2006)  (q) Anzio (Italy) 60 — —
2002/09/26 Sinis (2004) (r) Nea Skioni (Greece) 86 20.52 370
2003/07/13 Dul¢ic¢ et al. (2005) (s) Vir Island (Croatia) 48.3 25.57 28
2008/01/31 present paper (t) Gouraya (Algeria) 38.5 1.28 28
2008/05/02 present paper (c) (u) Camogli (Italy) 70 (FL) 19.4 040
2008/05/04 present paper (c) (v) Camogli (Italy) — 32 0-40
2008/05/07 present paper (c) (w) Camogli (Italy) — 20 040
2009/04/29 present paper (x) Camogli (Italy) — 30 0-40

a = without gill-rakers and digestive tract; b = eviscerated weight; ¢ = these records have been firstly mentioned by Cattaneo-

Vietti and Bava (2009), without detail about date or size.
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Fig. 1. Localisation of the published records of Lampris guttatus within the Mediterranean sea; Abbreviations
explained in Table 1

captured near Les Embiez Island in 1997 (the same record
is also reported in Quignard and Tomasini 2000). In this
paper, we report recent occurrences of L. guttatus in the
western Mediterranean, mainly along the French
Mediterranean coast, and review all the available knowl-
edge about its distribution and abundance.

During the last decade (from August 1997 to June 2008),
at least 23 specimens of L. guttatus were observed or cap-
tured along the French Mediterranean coasts (Table 2, Fig. 2).
Twelve of them came from the Var Department, and 7
from the Alpes-Maritimes department. Twelve of the 23
records were registered since 2008.

Only four individuals (record number (RN): 1, 4, 6,
and 13; Table 2) have been precisely sized. However,
according to the information and/or the photographs given
by the fishermen, scuba divers or scientists who reported
these new occurrences, we estimated that the fish sizes
ranged from 50 to 120 cm total length (TL). The measured
weight ranged from 6 kg (ca. 55 cm TL) to 45 kg (more
than 100 cm TL; Table 2).

Of these 23 specimens, nine were observed in shallow
waters: swimming at the surface (RN: 10, 23), at 5-10 m
depth (RN: 6, 20), in a harbour (RN: 11) or in a bay before
to be stranded on the beach (specimens 5, 7, 17, and 22).
Seven others (RN: 3, 9—the single one spear fished—12,
15, 16, 19, and 21) were sampled at about 20-40 m depth.
Finally, four L. guttatus were fished deeper, below 60 m
depth (RN: 8, 13, 14, and 18).

In addition to these records along the French
Mediterranean coast, we also report very recent records of
L. guttatus from Algeria and Italy (Tab. 1). In Algeria,

a single specimen has been fished by trammel net, off-
shore of Gouraya (west of Algiers, Algeria) in January
2008, at 28 m depth. This small sized specimen from
Algeria (38.5 cm TL; 1.281 kg) has been deposited in the
“Centre National de Recherche et de Développement de la
Péche et de I’Aquaculture” under the number CNRDPA
n° 02/fev/08. In Italy (Ligurian Sea), 4 individuals have
been fished in May 2008 and April 2009, close to the city
of Camogli, by “tonnarella”, a tuna trap, as a by-catch of
tuna fisheries.

The main morphometric and meristic data of the spec-
imen 13 from Cagnes-sur-Mer and Algeria (Table 3) fit
with the previous descriptions of the species (see Dulci¢
et al. 2005, Froese and Pauly 2008).

No other large marine fish has this typical shape of
body (deep-bodied, laterally compressed fish, long and
red-coloured fins) that Smith (1950) described as “an
unusual combination of size, beauty and good eating™.
Due to the conspicuous and distinctive colour pattern of
this species, the specimens were identifiable without
doubt, in situ or immediately upon discovery (on the beach
or into a net) without any problems in their identification.

The recent record of L. guttatus along the Algerian coast
seems to be the first documented one in the south-western
Mediterranean. Along the French Mediterranean coast, few
clear records of L. guttatus were available before 1997, and,
thus, it was considered as a rare or very rare fish (e.g.,
Gourret 1894, De La Blanchére 1868, Moreau 1881,
Marion 1883, Quignard and Tomasini 2000), although the
flesh of this fish is consumable and highly esteemed (e.g.,
Tortonese 1970) and that species identification is easy.
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Table 2
New records of Lampris guttatus along the French coast of Mediterranean Sea
Date : Length [cm] ;
%ecord [YY/MM/ Site Department Sampling or £ Weight Depth [m]
0. observation [ke]
DD] TL FL SL
1 97/08 ~ TLoulon/ Var - 105 93 83 — —
Embiez
2 97/08 Bandol Var professional fishing — — — ca 50 —
98 or
3 00/04 or PorIqlllercc)llles Var gillnet—trammel net ca. 100 — — ca. 40 30 (rock/
05 slan seagrass)
4 00/05 Sete Hérault trammel net 80 73 67 — —
5 03/03/24 Embiez Var Stranding — —  — — beach
6 04/01/06 BoOrmes-les- e bait (Belonesp) 110 —  — ca.50 > L0 (rock/
-Mimosas seagrass)
7 04/04 B_%;Eggj::_ Var stranding (injured)  — —  — ca 30 beach
8 07/05 Antibes MAIP es- fishing net ca.55 — — 6 90
-Maritimes
9 07/07  North Bastia*  Corsica spear fishing — — —  30-35 shallow water?
10 07/09/11 Embiez Var amateur sailors — — — — surface
11 07/10/21  Marseille Boggﬁg;—edu— harbour (injured) ¢ (()23'60 —  — — surface
12 08/02/26 Giens Var gillnet-trammel net — — — 45 30 (rock/
seagrass)
13 08/03/11  Antibes MAlPe.S' fishing net 118 101 — 32 200
-Maritimes
14 080315 offLeLevant — y, jig ca. 100 — — 40 60-120
Island
. Alpes- .
15 08/03/17 off Nice -Maritimes fishing net ca. 100 — — 42 3040
16 08/04  offNice _\/ubes- fishingnet ~ ca.70 — — 27 30-40
-Maritimes
17 08/04/30 PorIqslllsrrl(()llles Var stranding ca. 100 — — — beach
18 ogjos  Off Cagnessur Alpes- fishingnet ~ ca.75 — — 3035  100-150
er -Maritimes
19 08/06/13 Saint-Raphaél Var gillnet-trammel net — —  — 2530 & 30 {rock/
seagrass)
20 0s/og  Off Saint Var drift-net — a0 ca. 10
Raphaél
21 081121  Antibes _IPes fishing net —  — _— 35 2530(ock/
-Maritimes seagrass)
22 09/02  East Corsica*  Corsica stranding — —  — 3035 beach
Alpes- .
23 09/04 Cannes -Maritimes amateur sailors  ca. 100 — — — surface

* records first published in Miniconi (2009); TL = total length; SL = standard length; FL = fork length.

These 23 recent records since 1997 confirm unquestionably
the presence of this species along the French Mediterranean
coast. In addition, its presence seems recent and now L. gut-
tatus could be considered as not infrequent due to the num-
ber of records during the last two years. In comparison,

Dulci¢ et al. (2005) reported only 5 specimens in Adriatic
but for a longer period (1902 to 2003).

All the records analysed in this paper were structured
in time and space. Among the 23 records, 19 specimens
were recorded along a small part of the French
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Fig. 2. Localisation of the new records of Lampris guttatus along the French Mediterranean coast; the numbers denote

records described in Table 2

Mediterranean coast, mainly eastward, close to the
Ligurian Sea where the past couple of years this species is
more frequently observed (Cattaneo-Vietti and Bava 2009,
present paper). Approximately one half (12 on 23) of the
specimens were recorded after 2008. Moreover, most of
the records (15 on 23) were from April to October.
Similarly, Risso (1826) mentions records in autumn.
Dulci¢ et al. (2005) reported captures in Adriatic from
March to October. In Italy, Ariola (1904) records the pres-
ence of the species in June, Psomadakis et al. (2006) in
summer, and Andaloro and Di Natale (1979) in April. In
Greece, Sinis (2004) reported the first record of L. guttatus
in September 2002. Additionally, 23 specimens of L. gut-
tatus were observed or captured alone, as reported by
Dul¢ic¢ et al. (2005). That confirms the comment of Palmer
(1986) who considered L. guttatus as a rather solitary fish.

Many new species have been recorded for the first
time because they were brought to scientists by fishermen
(see Ben Rais Lasram and Mouillot 2009). Yet, there is no
reason to believe that the fishing effort is more intense
now that it was 10-20 years ago or previously. In addi-
tion, in Camogli, the “tonnarella” net operate in the area
in the traditional way since at least two or three centuries,
and no clear previous record of opah has been reported.
Thus, the recent records in France, Croatia, Italy, and
Algeria correspond to a true increase of its abundance in
the Western Mediterranean and the Adriatic. So, how to

explain the clear increase of occurrence in the last years
and such a geographic distribution?

Polovina et al. (2008) recently suggested that opah in
the Central North Pacific may be adjusting their vertical
behaviour to maintain a constant mean daily temperature
over a 24-hour period. When moving through changing
local conditions, they tend to adjust their depth according
to this physiological constraint. This indicates that opah
cannot thermoregulate itself like some species of tuna
(Polovina et al. 2008). The same authors showed that
opahs are found in waters whose the mean daily tempera-
ture is limited to a narrow range from about 14.7 to
16.5°C, i.e., between 150 and 200 m depth. However, dur-
ing the night, opahs migrate to shallower waters (about 50
m depth) with higher temperature. This particular behav-
iour corresponds to the thermoregulation behaviour
described by Golovanov (2006). The depth of capture is
known for 19 of the 23 records: nine opahs have been
observed close to the surface or stranded on a beach, six
between 20 and 40 m depth, and four have been caught
deeper, between 60 and 200 m depth. Therefore, we can
hypothesise that (i) the stranding on the beaches occurred
during the night or concerned only not healthy individu-
als, (ii) the observations close to the surface could concern
not healthy or injured specimens unable to reach deepest
waters after a night migration upward the surface, and (iii)
the presence of L. guttatus below 20/30 m depth is consis-
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Table 3

Morphometric and meristic data of the specimen No. 13 from Cagnes-sur-Mer, France
(see Table 2) and from Gouraya, Algeria (see Table 1)

Specimen 13 from

Character Cagnes-sur-Mer Specimen from Gouraya
Total length 118 38.5
Fork length 101 335
Maximal body depth 52 20.0
Preorbital length 12 2.7
Postorbital length 30 4.5
Peduncle height 7 23
Eye diameter 4.5 2.5
Eye to pectoral length 16 5.0
Dorsal fin length 22 (broken) 30.0
Pectoral fin length 24 9.0
Ventral fin length 22.5 (broken) 18.3
Anal fin length 30 12.5
Ventral to anal fin length 12 4.2
Caudal fin height 32 12.5
Dorsal fin rays 50 54.0
Pectoral fin rays 25 15.0
Anal fin rays 40 36.0

tent with their optimal temperature (Golovanov 2006,
Polovina et al. 2008).

Polovina et al. (2008) described vertical migration to
thermoregulate. Runcie et al. (2009) consider that the cra-
nial endothermy exhibited by L. guttatus allows repeated
dives into cool water. However, Krefft (1976) consider
that some mid-water fish species growing to a compara-
tively large size, as L. guttatus, have far ranging feeding
migration during the summer months to higher latitudes.
Similarly, Tortonese (1970) described L. guttatus as living in
warm water but migrating northward during the summer
months. However, about one third of the specimens (8 on 23)
have been recorded in winter, from November to March.
Ben Rais Lasram et al. (2008) defined the mean latitude of
a given fish species as the difference between the maxi-
mum and the minimum latitudes, i.e., the northernmost
and southernmost edges of a species geographic range.
Ben Rais Lasram and Mouillot (2009) showed a decrease
in mean latitude for fishes that invade from the Atlantic.
They also suggested that the currently warmer
Mediterranean Sea (Somot et al. 2006) is acting increas-
ingly as a catchment basin for southern species.
Additionally, the species whose mean depth is less than
320 m, such as L. guttatus, seem favoured during their
spreading process contrary to deeper sea species (mean
depth about 400 m or more) (Ben Rais Lasram et al. 2008).

Lampris guttatus has a worldwide distribution but has
always been rare in the western Mediterranean and
Adriatic. Since 2008 is more abundant along the French

Mediterranean coast and in the Ligurian Sea. This recent
increase of records may be related to the present sea tem-
perature increase in the north-western Mediterranean
(Somot et al. 2006). This warming leads to changes of
fauna and flora, with records of new thermophilic species
spreading from the south-western Mediterranean (e.g.,
Francour et al. 1994, Bianchi 2007) or from the warmer
part of the Atlantic through the Gibraltar Strait (Francour
and Mouine 2008). The current records of opah in the
Mediterranean could then be related to a previous
entrance via the Gibraltar Strait. Such a modification
linked to a northward spreading of opah in the Atlantic,
increases the number of potential individuals spreading
inside the Mediterranean. However, it is amazing that
there is no record from the Mediterranean north-African
coast, except for the single record we report in this paper,
and from the warmer Eastern Mediterranean. Ben Rais
Lasram et al. (2008) showed that the majority of neo-
coloniser fishes in the Mediterranean colonize only the
northern side. According to the general circulation in the
Mediterranean, with an Atlantic surface water inflow
along the southern side, they logically expected a better
colonization of the southern side than the northern one.
They hypothesise that (i) a difference of primary produc-
tion could involve such an asymmetry, or (ii) more explo-
ration and more fish occurrence records on the northern
side could be due to the larger human populations and
consequently larger scientific communities. The new
record of a probably very young specimen from Algeria
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(the smallest record in Mediterranean) could be linked to
the spreading of young fishes northward in the Atlantic
(the lower mean latitude highlighted by Ben Rais Lasram
and Mouillot 2009) and the subsequent entrance into the
Mediterranean.

The development of volunteer network in the
Mediterranean as in coral reefs (e.g., see
http://www.cybelle-planete.org) and a better cooperation
with the professional fishermen will probably allow in the
future to report previously unrecorded species and to
monitor changing fauna and flora in the Mediterranean
sea, and mainly in the southern side of the basin.
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