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First cases of albinism recorded in the marble electric ray
Torpedo marmorata (Chondrichthyes: Torpedinidae)
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Abstract: Two albinos specimens, one male and one female, of the electric marbled ray 7orpedo marmorata Risso, 1810
were captured in the Slovenian marine waters, off Piran (northern Adriatic). Both specimens were juvenile, completely
unpigmented on both body surfaces, with red eyes, constituting a case of total albinism. These are the first records on

albinism observed to date in 7. marmorata.

Résumé : Premiers cas d’albinisme signalés chez la torpille marbrée Torpedo marmorata (Chondrichthyes: Torpedinidae).
Deux spécimens albinos, un male et une femelle, de la torpille marbrée Torpedo marmorata Risso, 1810 ont été capturés
dans les eaux marines de Slovénie, devant Piran (Adriatique septentrionale). Les deux spécimens étaient juvéniles et non
pigmentés, avec les yeux rouges, constituant un cas d’albinisme total. Ce sont les premiers signalements d’albinisme

observés a ce jour chez 7. marmorata.
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Introduction

The marble electric ray Torpedo marmorata Risso, 1810 is
a typical atlanto-mediterranean species continuously
reported in the eastern Atlantic, from Scandinavia
(Katttegat, Skagerrak) to Portugal (Quéro et al., 2003), and
south Strait of Gibraltar, from Morocco (Lloris &
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Rucabado, 1998) to South African waters (Smith &
Heemstra, 1986). Torpedo marmorata is known throughout
the Mediterranean Sea (Quignard & Tomasini, 2000).
Additionally, 7. marmorata was also recorded in peri-
mediterranean lagoons (sensu Quignard & Zaouali, 1980),
such as Thau Lagoon, located in southern France (Paris &
Quignard, 1971), Tunis Southern Lagoon (Mejri et al,
2004) and the Lagoon of Bizerte (El Kamel et al., 2009a),
both areas in northern Tunisia. 7. marmorata is distributed
in the eastern part of the Adriatic Sea, especially in
channels and open sea, while in the western part, the
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population was almost extirpated by fishermen (Jardas et
al., 2008).

Investigations which were conducted in the Slovenian
part of the Adriatic since 1999, in order to establish elasmo-
branch species monitoring in the area, allow us to capture
two albinos 7. marmorata, constituting the first records
known to date for such anomaly in this species. The aim of
this paper is to describe both specimens and to comment on
albinism in elasmobranchs and especially in torpedinids.

Material and Methods

A male and a female albino specimens were collected at
two different catches by professional trawler on 10 and 11
September 2009, respectively, in front of the pipeline of
sewage outfall (45°32.050°N-13°31.900°E) at approxi-
mately 1.3 km off the city of Piran (Fig. 1). Soon after land-
ing, both specimens were delivered in tanks, in the Piran
Aquarium. In the laboratory, they were photographed and
measured with a hand meter and a calliper to the nearest
milimetre. After the measurements the specimens were
released back in the aquarium tanks (Fig. 2).

Guide fields were used to identify both specimens as T.
marmorata, such as Tortonese (1956), Bini (1967), Cadenat
et al. (1978), Fischer et al. (1987), Quéro et al. (2003) and
Mejri et al. (2004). Assessment of sexual stage of both
specimens was made following observations of other
marine areas.

Results and Discussion

Both specimens of Torpedo marmorata presented the main
following characters: body entirely smooth, disc rather
rounded and subcircular, short thick tail, with two dorsal
fins almost equal and close together, large dorsal caudal fin,
distal end of pelvic fin at level of second dorsal origin,
seven papillae like processes around inner edge one
tentacle on posterior edge being the largest. The data of
biometric measurements are presented in Table 1.

Both specimens were easily identified as Torpedo
marmorata basing on these morphological characters,
although they were uniformly white on the dorsal surface
and belly, with red eyes, considered as the main
characteristic for total albinos. In Tunisian marine waters
(Capapé, 1979) and off Senegalese coast (Capapé et al.,
2004), males and females were sexually matured when they
reached 290 and 395 mm in total length, respectively, while
off the southern Italian coast (Consalvo et al., 2007), they
were adult at 251 and 312 mm, respectively. Consequently,
the small sizes of the male, 235 mm, and the female, 278
mm, suggest they were still juveniles when caught (Table
1). Additionally, both specimens died in the first days of

July 2010. One specimen is kept in the collection of the
Marine Biology Station NIB in Piran.

Dawson (1964, 1966 & 1971) and Dawson & Heal
(1971) listed abnormalities in fish species. According to
Ribeira-Prado et al. (2008), they concerned morphological
deformities or teratological cases, also called
‘monstrosities’ in ichthyological literature, malformation of
genital apparatus (total, semi or pseudo-hermaphrodism)
and full or partial albinism. These three cases of
abnormalities were more frequently recorded in
osteichthyan species than in chondricthyans ones, probably
because the latter present a low economical interest in
fisheries, rather considered as by-catch species and mainly
discarded at sea by fishermen. So, it was difficult to obtain
a significant number of specimens in order to report such
abnormalities (Hoenig & Walsh, 1983).

Moreover, chondrichtyans are qualitatively less
represented throughout the world, only 854 species, versus
50,000 osteichthyans species acccording to Lecointre & Le
Guyader (2001) and Compagno (2005), and they represent
in terms of catches 0.65 % of total catches in fisheries.
Additionally, during the last decades a drastic decline of
chondrichthyan species was observed due to both over-
fishing and to their K-selective characteristics (sensu
McAuley et al., 2007). Similar patterns were also observed
in Adriatic Sea (Jardas et al., 2008).
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Figure 1. Torpedo marmorata. Map of the studied area in the
northern Adriatic Sea showing the capture site of the two albino
specimens (black circle).

Figure 1. Torpedo marmorata. Carte de la région étudiée de la
Mer Adriatique septentrionale montrant le site de capture des
deux spécimens albinos (cercle noir).
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Table 1. Torpedo marmorata. Morphometric measurements with percents of

total length (% TL) carried out in the two albinos specimens.

Tableau 1. Torpedo marmorata. Mensurations morphométriques et pourcent-

ages de la longueur totale (% TL) chez les deux spécimens albinos.
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pigmentation and a normal retinal pigmenta-
tion. According to Bottaro et al. (2005), this
definition is more accurate than leucism
applied by Bechtel (1995). On the other

References 1 2 hand, Sandoval-Castillo et al. (2006) and
Ben Souissi et al. (2007) listed all cases of
Measurements mm %TL mm %TL both total and partial albinism recorded in
Total length 235 100.00 278 100.00 elasmobranch species. Twenty-four cases
DTSk width 150 6383 185 66.55 were reported in sharks. Additionally, a
Disk length 120 51.06 140 50.36 . .
Snout tip to mouth 24 1021 29 10.43 specimen of whale shark Rhincodon typus
Mouth to fifth gill 50 21.28 63 2266 Smith, 1828 has been observed and
Snout tp to fifth il 14 3149 s 3168 documented in the archipelago of Galapagos
Fifth gill to anal opening 61 25.96 71 25.54 in 2008 (Shark Research Institute, 2008),
Snout to anal opening 135 57.45 159 57.19 while Mnasri et al. (2010a) described
Tail length 92 39.15 94 33.81 recently a first case of partial albinism in the
Mouth width 12 5.11 14 5.04 small-spotted catchark Scyliorhinus canicula
Internasal width 9 3.83 11 3.96 (Linnaeus, 1758) caught of the northern
Pelvic fin length 64 27.23 71 25.54 Tunisian coast.
Caudal fin Width. 34 14.47 34 1223 We have listed in Table 2 all cases of total
Caudal fin anterior edge 40 17.02 44 15.83 . o :
Caudal trunk width 6 255 7 252 and partial albinism recorded to date in
Snout tip to eye 17 723 19 6.83 skates and rays in literature by authors,
Eye length 6 2.55 7 2.52 including both cases presented in this paper.
Spiracle length 3 1.28 4 1.44 Of these 14 records, 4 concerned electric rays
Head width 42 17.87 53 19.06 (approximately 29% of records observed).
Ist gill slit 4.5 1.91 nd nd However, the electric rays represent 66% of
2nd gill slit 5 2.13 nd nd total albinos, so it seems that these species
3rd g}ll Sl.lt 33 2.34 nd nd are more concerned than others by such
4th gill slit 6 2.55 nd nd .
Sth gill slit 45 191 nd nd phenomqnqn. .On the other hand, this
Width between first gill slit 26 11.06 nd nd hypothesis is difficult to confirm due to low
Width between fifth gill slit 26 11.06 nd nd number of records. Additionally, in Table 3,
First dorsal length 14 5.96 14 5.04 all cases of abnormalities reported in electric
First dorsal posterior edge 21 8.94 19 6.83 rays were summarized. Of the 13 cases
First dorsal anterior edge 14 5.96 15 5.40 recorded, 4 (30.7%) concerned albinism.
Second dorsal length 10 4.26 13 4.68 Formerly, Vilter (1937) noted that the lack
gecong gorsa} posterior (eidge 91 530 i (5)2 ig ggg of pigmentation represented a disadvantage
Irle'[ce(r)(rilorsa(l)lriﬁstzrrllt:erlore * 12 511 1350 486 for sharks and rays, as predators or preys,
Snout tip to first dorsal 165 7021 200 71.94 such phenomenon advertising their presence
Snout tip to second dorsal 187 7957 222 79.86 in biological environment. However, the
Snout tip to pelvic fin 142 60.43 167 60.07 sizes of observed albino specimens, in this
interspiracular with 14 5.96 15.50 5.58 paper, as the great size in other papers (see
Interorbital width 13 5.53 14.50 5.22 Ben Souissi et al., 2007), showed that total or
Precaudal length 208 88.51 2455 8831 partial albinism or more generally aberrant
Clasper length 47 20.00 nd nd colorations did not compromise normal
development of species presenting such
phenomenon.
Of the three cases of abnormalities cited in Dingerkus et al. (1991) reported a relative

chondrichthyan species, albinism is the less frequently
recorded according to Ribeiro-Prado et al. (2008 & 2009)
who carried out surveys of abnormalities in chondrichthyan
species. Two cases of albinism are considered in
chondrichthyan species: total or partial. In total albinism,
specimens are completely unpigmented and the eyes are
red, while in partial albinism, specimens present a partial

abundance of albino specimens of the Channel catfish
Ictalurus punctatus (Rafinesque, 1818), placed in tanks
containing water polluted by heavy metals. Similar patterns
were reported by Oliveira & Foresti (1996) who noted that
albinism increased in fish species by exposing egges to
heavy metals. Although, both 7" marmorata were caught in
front of the pipeline of sewage outfall, we are lacking any
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Table 2. Torpedo marmorata. Cases of partial and total albinism recorded to date in batoid species.
Tableau 2. Torpedo marmorata. Cas d’albinisme partiel ou total signalés a ce jour chez des espéces de batoides.

Record  Family Species Albinism Capture site Authors
1 Rhinobatidae Glaucostegus halavi total southern Tunisia Ben Souissi et al. (2007)
2 Narcinidae Narcine entemedor total Baja California Sur, México Sandoval-Castillo et al. (2006)
3 Torpedinidae Torpedo marmorata total Trieste Gulf, north Adriatic This study
4 Torpedinidae Torpedo marmorata total Trieste Gulf, north Adriatic This study
5 Torpedinidae Torpedo torpedo total Lagoon of Bizerte, Tunisia Ben Brahim et al. (1998)
6 Rajidae Dipturus batis partial Scotland Wilson (1951)
7 Rajidae Leucoraja naevus partial Scotland Wilson (1951)
8 Rajidae Okamejei kenojei ? ? Ishihara et al. (2001)
9 Rajidae Raja clavata partial Scotland Traquair (1893)
10 Dasyatidae Dasyatis americana partial California Schwartz & Safrit (1977)
11 Dasyatidae Dasyatis pastinaca partial Tunisia Capapé & Pantoustier (1975)
12 Rhinopteridae Rhinoptera bonasus partial Maryland Schwartz (1959)
13 Rhinopteridae Rhinoptera bonasus partial Chesapeake Bay Joseph (1961)
14 Myliobatidae Mpyliobatis californica total California Jésus-Roldan (1990)

Table 3. Torpedo marmorata. Abnormalities recorded to date in different electric ray species.
Tableau 3. Torpedo marmorata. Anomalies signalées a ce jour chez différentes especes de torpilles.

Record  Species Case of abnormalities Marine region Authors
1 Narcine entemedor Total albinism Baja California Sur, México Sandoval-Castillo et al. (2006)
2 Torpedo marmorata Pectoral non adherent to head Adriatic Sea Valle (1931)
3 Torpedo marmorata Abnormal hermaphrodism Coast of Tunisia Capapé (1974)
4 Torpedo marmorata Total albinism Trieste Gulf, north Adriatic This study
5 Torpedo marmorata Total albinism Trieste Gulf, north Adriatic This study
6 Torpedo marmorata Pectoral non adherent to head Adriatic Sea Jardas & Homen (1977)
7 Torpedo nobiliana Pectoral non adherent to head Atlantic Ocean Palmer & Wheeler (1958)
8 Torpedo torpedo Abnormal hermaphrodism Coast of Tunisia Quignard & Negla (1971)

9 Torpedo torpedo
10 Torpedo torpedo
11 Torpedo torpedo
12 Torpedo torpedo
13 Torpedo torpedo

Surnumerary dorsal fin

Total albinism

Abnormal hermaphrodism
Lack of gill-slit

Pectoral non adherent to head

Lagoon of Bizerte
Lagoon of Bizerte
Tyrrhenian Sea

Lagoon of Bizerte
Lagoon of Bizerte

Ben Brahim & Capapé (1997)
Ben Brahim et al. (1998)
Dalu et al. (2003)

El Kamel et al. (2009b)
Mnasri et al. (2010b)

evidence of the interrelationship between albinism and pol-
luted waters in our area of investigations. Brito &
Caramaschi (2005) recorded an albinos catfish Schizolecis
guntheri (Miranda-Ribeiro, 1918) in a non-polluted habitat.
Ben Souissi et al. (2007) noted that despite the waters of
Gulf of Gabes are polluted, investigations conducted in the
area during four decades allowed to found a single albino
specimen, cited in Table 2.

However, the Lagoon of Bizerte located in northern
Tunisia is much polluted and this pollution plays a drastic
role on animal species (Harzallah, 2003), especially on gas-
tropods (Lahbib et al., 2007). Additionally, since two
decades some abnormal common torpedos were recorded in
this brackish area (see Table 3), so the role of polluted
waters as a cause of abnormalities in elasmobranch species

cannot be totally neglected and may be the base of future
research on this unexplored area.
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Figure 2. Torpedo marmorata. Two albino specimens of the electric marbled ray caught in the Bay of Piran (scale bar = 30 mm).
Photo of Borut Mavric.

Figure 2. Torpedo marmorata. Deux spécimens albinos de la torpille marbrée capturés dans la Baie de Piran (échelle = 30 mm). Photo
de Borut Mavric.
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