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Abstract. Captures of 11 spinetail devil rays, Mobula japanica (Miiller et Henle, 1841), from the northern coast
of Tunisian (central Mediterranean) are reported in the present paper. Of these 11 specimens, five specimens were
described. These captures constitute the first records of the species in the Tunisian waters, but also in the Medi-
terranean Sea, extending its distribution. This unusual occurrence of M. japanica is probably due to a migration
from the eastern tropical Atlantic into the Mediterranean Sea through the Strait of Gibraltar.

Keywords: Chondrichthyes, migration, Tunisian coast, white-tipped dorsal fin, gill filter plates, morphometric

measurements

Of the nine recognized species belonging to the ge-
nus Mobula Rafinesque, 1810 (see Notarbartolo Di Sciara
1987), only a single species, giant devil ray, Mobula mob-
ular (Bonnaterre, 1788), has hitherto been reported from
the Mediterranecan Sea (McEachran and Capapé 1984).
This species is sporadically caught off southern France
(Granier 1964, Capapé et al. 1990) and along the Tuni-
sian coast (Capapé and Zaouali 1976, Bradai and Capa-
pé 2001). It is, however, rather common off the Algerian
coast (Hemida et al. 2002) and in the Adriatic Sea (Bello
et al. 2012).

Observations and surveys conducted since 2004 along
the northern coast of Tunisia allowed to record elasmo-
branch species in areas where they were not usually ob-
served such as the Tunis Southern Lagoon (Mejri et al
2004) and the Lagoon of Bizerte (El Kamel et al. 2009).
Additionally, our actions were also supported by local
divers and fishermen who actively helped us, in reporting
sightings and captures of specimens. In the wake of this
collaboration, the authors were promptly informed that a
devil ray was captured on 23 August 2014 off Cani Rocks

(Fig. 1), and landed at the fishing site of Ras Jebel, a town
located 50 km north of Tunis. The specimen was carefully
examined, photographed, measured to the nearest 1 mm,
and weighed to the nearest 1 kg. It was a female of 2600
mm disc width (DW), 1200 mm disc length, and its evis-
cerated body mass reached 100 kg (Fig. 2). The head was
recovered and delivered to the laboratory for further ex-
aminations. On 24 August 2014, the heads of 3 other spec-
imens caught in the same area were observed. Additional-
ly, on 28 August 2014, a female was captured having 2180
mm DW and weighing 67 kg. In all, 11 specimens were
caught by light fishing focusing European pilchard, Sar-
dina pilchardus (Walbaum, 1792), and mackerel Scomb-
er spp., at a depth of 54 m approximately, by gillnets of
16 mm mesh size, off Cani Rocks by 37°24'25.76"N and
10°10'55.00"E (Fig. 1).

The diagnosis was as follows: disc broad, short
length measured from mid-snout 44.7%—46.2% in disc
width, anterior margins of pectoral slightly convex, pos-
terior concave, angles acute, rounded at apex, head very
short, distance from tip of cephalic lobes to fifth gill slit
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Fig. 1. Map of Tunisia showing the capture sites of Mobula
japanica (black stars)

Fig. 2. Female of Mobula japanica (Ref. FSB Mob-jap01)
captured from the northern Tunisian coast, with arrow
showing white tip on dorsal fin, scale bar =400 mm

in 22.2%-23.1% and in disc width, and to mouth corner
10.1%—11.1% in disc width, rostral margin rather straight,
elliptical spiracles above level of pectoral fins, oval-based
stinging spine in base of tail, origin of dorsal fin little in
advance of beginning of pelvic fins. Gill filter plates not
fused with 18-28 lateral lobes (Fig. 3), terminal lobe leaf-
shaped with longitudinal ridges (Fig. 4). Mouth on ventral
surface of head, teeth minute not arranged in rows, but
spaced from each other, tooth height larger than crown
width (Fig. 5). Denticles dense, minute, shagreen on hin-
der areas of dorsal surface (Fig. 6). Dorsal surface dark
blue with occasional lighter shoulder patches, characteris-
tic white tip on dorsal fin, belly whitish with dark patches,
no dark margin anteriorly.

All observations about morphology, colour, morphomet-
ric measurements, head proportions and meristic counts are
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Fig. 3. Gill of Mobula japanica (Ref. FSB Mob-jap 01)
captured from the northern Tunisian coast; scale bar =
50 mm

Fig. 4. Mobula japanica (Ref. FSB Mob-jap 01) captured
from the northern Tunisian coast; gill filter with leaf-
shaped terminal lobe, exhibiting longitudinal ridges,
scale bar =3 mm

summarized in Table 1, and are consistent with those pro-
vided by Garman (1913), Cadenat (1959, 1960), Blache et
al. (1970), Notarbartolo Di Sciara (1987), Last and Stevens
(1994), Townsend and Kyne (2010), and Bustamante et al.
(2012). They allowed to conclude that all collected speci-
mens were spinetail devil rays, Mobula japanica (Miiller
et Henle, 1841). These occurrences constitute the first well
documented records of the species from the Tunisian coast
and also, from the entire Mediterranean. Mobula japani-
ca and M. mobular are closely related species, and conse-
quently misidentifications cannot be totally ruled out. The
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Table 1
Measurements carried out in five specimens of Mobula japanica captured from the northern Tunisian coast
Parameter FSB-Mob- FSB-MOb- FSB-Mob- FSB-Mob- FSB-Mob-
jap01 jap02 jap03 jap04 jap05
Sex Female Male Male Female Female
Disc length 1200 — — — 975
Disc width 2600 — — — 2180
Cephalic fin length 270 235 260 240 240
Diameter of eye ball 44 44 42 42 43
Cranial width 400 340 350 355 360
Preoral length 90 75 80 80 75
Mouth width 270 225 235 230 240
Internarial distance 220 190 190 210 190
Cephalic fin width 230 130 120 110 120
Width between first gill slit 260 230 210 230 230
Width between second gill slit 290 260 230 255 215
Width between third gill slit 300 255 255 270 210
Width between fourth gill slit 300 260 250 280 240
Width between fifth gill slit 305 260 240 270 250
Pre-first gill slit length 385 340 345 345 350
Pre-second gill slit length 440 380 380 375 380
Pre-third gill slit length 500 420 420 405 420
Pre-fourth gill slit length 540 460 460 445 460
Pre-fifth gill slit length 600 490 510 483 500
Rostrum to 1st gill openings 240 200 210 215 210
Rostrum to 5th gill openings 410 350 350 360 340
Distance between cephalic fins tips 290 220 25 220 210
Distance between cephalic fins 250 210 230 220 220
Distance between eyes 350 320 325 330 320
Interspiracular width 370 325 330 330 340
Pre-orbital length 190 170 170 175 175
Pre-spiracle length 290 265 270 280 273
Snout tip to spiracle 115 105 100 85 100
Pre-nostril length 220 190 200 190 190
Snout tip to nostril 45 40 42 40 39
Pre-oral length 265 230 235 230 220
Anterior dorsal fin 127 — — — 125
Posterior dorsal fin 70 — — — 75
Dorsal fin base length — — — — 95
Posterior pectoral fin — 1090 1160 1113 1150
Interior pectoral fin — 120 120 100 110
Anterior pelvic fin — 115 140 112 115
Posterior pelvic fin — 53 60 50 50
Interior pelvic fin — 92 100 100 95
Clasper — 80 80 — —
Eviscerated mass [kg] 100 — — — 65

All measurements in mm.

presence in Mediterranean Sea, out of the recent distribution
range could be explained (among others) by the absence of
rigorous specific fishery reports of landings, making it dif-
ficult to differentiate between mobulid species in the area.
Mobula japanica and M. mobular are large species and
both exhibit a spine on the tail, however they differ by
some major characters. So, with the addition of M. japa-
nica to the Tunisian ichthyofauna, it seems appropriate to
present a key allowing to distinguish M. mobular from M.
japanica in the region and the entire Mediterranean:

1. Location of the dorsal fin which is behind the posterior
margin of the pectoral fins; teeth arranged in rows; ab-
sence of a white tip in the dorsal fin ....... Mobula mobular
2. Origin of the dorsal fin a little in advance of the beginning
of pelvic fins; teeth minute not arranged in rows, but spaced
from each other, tooth height larger than crown width; pres-
ence of a white tip in the dorsal fin............ Mobula japonica

Due to the large body size of spinetail devil rays, only
the heads were preserved and deposited in the Ichthyologi-
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Fig. 5. Mobula japanica (Ref. FSB Mob-jap 01) captured
from the northern Tunisian coast; minute teeth arranged
in diagonal rows, in a small distance from each other;
tooth height exceeding crown width, scale bar = 3 mm

4 L

Fig. 6. Skin of Mobula japanica (Ref. FSB Mob-jap 01)
captured from the northern Tunisian coast, showing
minutes scales ; scale bar =4 mm

cal Collection of the Faculté des Sciences de Bizerte under
the catalogue numbers: FSB-Mob-jap01, FSB-Mob-jap02,
FSB-Mob-jap03, FSB-Mob-jap04, and FSB-Mob-jap05.
Mobula japanica is known as a large zooplanktivorous
ray widely distributed in tropical to warm temperate waters
(Bustamante et al 2012, Couturier et al. 2012). Captures
of the species are generally reported in both Pacific and
western Atlantic (Bustamante et al. 2012). Previously, the
species was described as M. rancureli by Cadenat (1959)
from specimens caught off the Coast of Ivory, in eastern At-
lantic (Cadenat 1960) and probably throughout the Gulf of
Guinea (Blache et al. 1970). Mobula rancureli was subse-
quently considered a junior synonym of M. japanica, which
consequently occurs off the western coast of Africa (Louisy
2002). Consequently, the records of M. japanica presented
in this paper are probably due to a migration of the species
toward northern areas and entering the Mediterranean Sea
through the Strait of Gibraltar, constituting a Herculean mi-
gration sensu Quignard and Tomasini (2000). Similar mi-
grations were recently reported off the northern Tunisian
coast but they rather concerned teleost species (Azzouz et
al. 2011, Ben Souissi et al. 2011, Mansour et al. 2011)
Records of alien species and especially those described
in this paper are consistent with data provide by Ben Rais

Lasram and Mouillot (2009) who noted a significant in-
crease of species incoming to the Mediterranean Sea from
the Red Sea and eastern tropical Atlantic. Such intrusions
are due to the fact that the waters of this sea are becom-
ing warmer for several decades now (Francour et al. 1994,
Golani 1998, Dul¢i¢ and Grbec 2000, Macias et al. 2013).
The new Mediterranean findings of M. japanica extend the
distribution of the species, and increase the number of fish
species in this sea, but also in the Tunisian waters, where
captures of 11 specimens showed that the species should
considered as locally present, but other records are needed
to state if a sustainable population inhabits the area, M. japa-
nica being a large migratory species (Couturier et al. 2012).
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