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(NE MEDITERRANEAN SEA, TURKEY)
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ABSTRACT

On 26 August 2019, two commercial divers, who were diving for the routine check and cleaning of the 
separate aquaculture net cages, were attacked by several sandbar sharks, Carcharhinus plumbeus. Seven to 8 
specimens of sharks attacked the divers, while they were cleaning the entangled dead farmed fishes from outside 
of the cages. Although, the sea bottom depth, where the aquaculture cages are anchored, is from 47 to 68 m, 
the incidents happened in midwater around 20 m deep. The present incidents were  apparently provoked by the 
presence of excess amount of wounded and/or dead farmed fish, which caused a certain feeding frenzy of a shark 
species, normally  considered not  to be particularly dangerous.

Key words: Sandbar shark, Carcharhinidae, aquaculture, provoked attack, conservation, feeding frenzy

ATTACCHI NON FATALI PROVOCATI A SUBACQUEI DALLO SQUALO GRIGIO, 
CARCHARHINUS PLUMBEUS (CARCHARHINIFORMES: CARCHARHINIDAE), AL LARGO 

DELLA COSTA DI TAŞUCU (MEDITERRANEO NORD-ORIENTALE, TURCHIA)

SINTESI

Il 26 agosto 2019, due subacquei che si stavano immergendo per un controllo di routine e la pulizia delle gabbie 
di una rete di acquacoltura, sono stati attaccati da diversi squali grigi, Carcharhinus plumbeus. Circa sette-otto 
esemplari hanno attaccato i subacquei, mentre stavano pulendo i pesci morti impigliati, dall’esterno delle gabbie 
d’allevamento. Sebbene il fondo del mare dove sono ancorate le gabbie di acquacoltura si trovi a 47-68 m di 
profondità, gli incidenti si sono verificati a 20 m di profondità circa. Questi incidenti sono stati apparentemente 
provocati dalla presenza di quantità eccessive di pesci d’allevamento feriti e/o morti, che hanno causato una certa 
frenesia alimentare ad una specie di squalo normalmente considerata non particolarmente pericolosa.

Parole chiave: squalo grigio, Carcharhinidae, acquacoltura, attacco provocato, conservazione, frenesia alimentare
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INTRODUCTION

Sharks as a group are considered to be highly 
successful predatory fishes, and are generally asyn-
chronous opportunistic feeders on the most abundant 
prey item, which are primarily other fishes (Motta & 
Wilga, 2001). The presence of blood in the water, as 
from an injured organism in the sea, has long been 
regarded as a strong motivator for shark attack  (Ran-
dall, 1986). Moreover, abundance of prey, blood, and 
irregular movements like those of a struggling fish, 
creating assorted and numerous stimuli in the water, 
can trigger a type of behavior known as a “feeding 
frenzy” (Springer & Gold, 1989).

Although, aquaculture offers great potential provi-
ding sustainable sources of food fish, interaction and 
compatibility of aquaculture with the environment, 
and vice versa, is one of the main debated issue (Massa 
et al., 2017). Aggregation of wild fish nearby offshore 
aquaculture cages and the possibility of modifying the 
spatial and temporal extent of the aggregated fish is 
still a poorly understood phenomenon (Bacher et al., 
2012; Özgül & Angel, 2013). Aquaculture farms can 
attract predatory fish, like sharks, due to the presence 
of easy food opportunities in form of unconsumed 
feed and farmed fish (Papastimatiou et al., 2010; 
Callier et al., 2018).

In the present article, authors report on two inci-
dents of provoked  non-fatal shark attacks, occurred 
on 26 August 2019, nearby an aquaculture cage, off 
Taşucu coast (northeastern Mediterranean Sea, Turkey).

MATERIAL AND METHODS

Since every opportunity to examine a dead wild 
animal has some potential research value, the selec-
tion of an appropriate sample for the present study 
was an instance of typical opportunistic research, 
consisting in dead animal sampling (Jessup, 2003). 
On 26 August 2019, during a site survey in the vi-
cinity of an aquaculture cage farm off Taşucu Dana 
Island coast (Fig. 1), the second author of the present 
article has interviewed with the employees of the fish 
farm and gathered information about the incident 
of a shark attack to two divers. The locality of the 
aquaculture cages is nearly 4 km off the coast and 
no human settlement is present in the vicinity of the 
farm area. Moreover, entering or trepassing the farm 
area is prohibited and subjected to permission. The 
mentioned information  included some photographs 
of the shark on board of the support vessel and of 
close up photos of the lacerated diving gears (Figs. 
2, 3 & 4), and a video footage with an approximately 
3 minutes. The photograph seen in figure 2, which is 

Fig. 1: Map depicting the approximate locality of the shark attack incident.
Sl. 1: Zemljevid obravnavanega območja z lokaliteto, kjer je prišlo do napadov morskih psov. 
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depicting the shark from a very clear side view, was 
used to confirm the identification of the species of the 
shark, following the descriptive criteria proposed by 
Serena (2005) and Ebert & Stehmann (2013).

RESULTS AND DISCUSSION

The shark species depicted in Figure 2 was identifi-
ed as Carcharhinus plumbeus (Nardo, 1827). Although, 
not clearly seen on the photograph, an interdorsal 
ridge is present. First dorsal fin origin is over pectoral 
fin base, and first dorsal fin is extremely tall and semi-
falcate (Fig. 2). Total length of the examined sandbar 
shark was 2.3 m.

On 26 August 2019, two commercial divers, who 
were diving for the routine check and cleaning of the 
net cages, were attacked by several sharks. The net 
cages are used for the farming of European sea bass, 
Dicentrarchus labrax (Linnaeus, 1758). Numerous 

dead farmed fish were seen while they were floating 
in midwater or sank on the bottom of the cages. The 
following reconstruction of the two separate shark 
attacks is based on the individual testimonies of the 
divers 1 and 2, and the detailed examination of the 
video footage. The first diver  dived into cage at a  
depth of 68 m; however, diver 1 stopped descending 
around 20 m deep, and started cleaning and routi-
ne maintenance work. While he was performing a 
routine maintenance dive, he suddenly felt a bump 
from below and a shark has bitten his diving boots 
and fins (Fig. 3). Diver 1 emphasized that he didn’t 
see the shark was approaching him. The second 
diver has also descended to nearly 20 m deep in the 
vicinity of another cage, where depth of the bottom 
is 47 m. Diver 2 has also started his daily routine 
clearance and maintenance dive, outside the cage. 
Since the sharks were already in a frenzied status, 
a group of sandbar sharks approached him, started 

Fig. 2. One of the sandbar sharks, C. plumbeus, which attacked the diver under stimulated foraging conditions 
(Photo: İbrahim Yörüsün).
Sl. 2: Eden izmed sivih morskih psov, C. plumbeus, ki je vzdražen zaradi prisotnosti hrane napadel potapljača 
(Foto: İbrahim Yörüsün). 
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circling around the diver 2 and suddenly one of the 
frenzied sharks  attacked his fins from below (Fig. 
4). Interview with the divers, as well as the detailed 
examination of the video footage was revealed that 
7 to 8 specimens of sharks  attacked  the divers. 
Both attacks have resulted in deep lacerations on the 
dive gears (Figs. 3 & 4), and except of non severe 
injuries, no fatalities occurred. Divers 1 and 2 have 
ascended the surface as soon as possible, meanwhile 
they were trying to fend off the frenzied sharks with 
a spear gun. They were hauled out of the water with 
the aid of support vessel’s crew; however, frenzied 
sharks continued to prey on dead or alive fishes for 
nearly one hour more.

The Sandbar shark, C. plumbeus, is one of the 
well-documented representatives of the Mediterra-
nean carcharhinids (Serena, 2005; Saïdi et al., 2005, 
2007). Reproductive biology, and food and feeding 
habits of C. plumbeus were extensively investigated, 
based on the specimens captured in Gulf of Gabes 
(southern Tunisia, central Mediterranean; Saïdi et 
al., 2005, 2007). It is a coastal-pelagic shark on 
continental and insular shelves and in deep water 
to maximum depth of 280 m (Serena, 2005). Its 
contemporary occurrence in Turkish Aeagean and 
Mediterranean coasts is also well-documented 
(see Kabasakal, 2019, for relevant references), and 
sandbar sharks are known regularly aggregated in 
Boncuk Cove, one of the best known nursery areas of 
C. plumbeus in the Mediterranean, between March 
and November (Filiz, 2018). During a two-year un-
derwater video census survey, Filiz (2018) counted 
275 mature sandbar sharks in Boncuk Cove, and 
no aggressive encounters with the sandbar sharks 
ever happened. Although, Boncuk Cove is a marine 
protected area and no human activities is allowed, 

Fig. 3: Lacerations on fin belonging to diver 1 (Photo: 
İbrahim Yörüsün).
Sl. 3: Raztrganine na plavutki prvega potapljača (Foto: 
İbrahim Yörüsün).

GSAF 
log No

Date Provoked Unprovoked Locality Remarks (TL)

2601 22/6/1966  New Jersey 2.1 m female

2654 Aug 1967  Bahamas 1.5 to 1.8 m

3133 25/3/1981  Florida 1.2 to 1.5 m

3501 09/9/1989  North Carolina Not available

4324 26/7/2002  South Carolina 1.2 m

4606 21/8/2005  South Carolina Not available

5233 10/5/2011  Florida ca. 2.5 m

5608 09/7/2014  Delaware 1.2 to 1.5 m

Tab. 1: Shark attack incidents caused by the sandbar shark and logged in Global Shark Attack File (GSAF). All of 
the localities are along northwestern Atlantic coast.
Tab. 1: Primeri napadov sivega morskega psa iz globalne podatkovne baze o napadih morskih psov (GSAF). Vse 
lokalitete so vzdolž severozahodne atlantske obale.
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many tourism and fishing activities in the vicinity 
of the cove area are present; however, no attack to 
humans by sandbar sharks were  recorded outside 
the cove region (H. Kabasakal, pers. obs.).

The occurrence of predatory sharks in the vicinity 
of marine aquaculture cages is well-documented in the 
Mediterranean Sea. Galaz and De Maddalena (2004) 
reported on a female white shark, Carcharodon car-
charias (Linnaeus, 1758), with an estimated length of 
5 m, tore the net of a 50 m diameter tuna cage, off 
Libya coast. Same authors also reported on blue sharks, 
Prionace glauca (Linnaeus, 1758), and shortfin mako 
sharks, Isurus oxyrinchus Rafinesque, 1810, trapped in 
tuna cages off Italian and Spanish coasts, respectively. 
Kabasakal (2014) reported on a white shark, which was 
attempting to tear the net of tuna cage, observed during 
the routine check of the condition of tunas by a diver. 
Although the shark has circled around the diver for a 
few times, fortunately, no attack occurred. Kabasakal 
& Gedikoğlu (2015) reported on a blue shark (>2 m 
total length), which was observed near aquaculture 
cages in Güllük Bay (southeastern Aegean Sea). In an 
extensive research on the site fidelity and movements 
of sharks associated with ocean-farming cages in Ha-
waii, Papastamatiou et al. (2010) observed that ocean 
fish cages appear to aggregate sandbar sharks. In the 
eastern Mediterranean, off Israeli coast, sandbar shark 
aggregations were also observed near power plants, 
where there is a continuous warm water outflow (Ba-
rash et al., 2018). 

C. plumbeus is a relatively  large shark species 
armed with large, triangular teeth; however, this spe-
cies has never been indicated to  attack  people, and 
is thought to be not particularly dangerous because of 
its strong preference for live fish (Compagno, 1984). 
Compagno (1984) summarized the aggressiveness of 
shark species in following three categories: (1) sharks 
that have attacked people or boats; (2) sharks suspec-
ted of attacking people; and (3) additional species of 
potential harmfulness, the last one which  includes C. 
plumbeus, as well. Despite the Compagno’s (1984) and 
Ebert & Stehmann’s (2013) assessment that the sandbar 
shark is not particularly dangerous and has never been 
implicated on attacks to people, Caldicott et al. (2001) 
claimed that any shark that can grow larger than 1.8 
to 2.0 m is potentially lethal to man. Ehrahardt et al. 
(1972) reported that sharks less than 2 m total lenght 
could be dangerous for humans. Their small size allow 
them to easily enter at lower depth in lagoons and 
attacks on divers or fishermen were recorded from 
French Polynesia. Fouques et al. (1972) reported an 
attack by a specimen of whitecheek shark Carchar-
hinus dussumieri (Müller & Henle, 1839), having 1.5 m 
total length. From this point of view, C. plumbeus can 
attain a maximum size of 3 m and common to 2.4 m 
TL (Serena, 2005; Ebert & Stehmann, 2013), thus, san-
dbar shark have enough potential to attack human, if 

provoked. From information collected from divers and 
fishermen Capapé et al. (1975) noted that the species 
could be considered as dangerous in Tunisian waters, 
as other carcharhinid species. Suspected shark  of eight 
incidents listed in Global Shark Attack File (GSAF) is 
C. plumbeus (GSAF, 2020), of which the details are 
presented in table 1. Up to  May 2020, 6523 shark 
attacks are logged in GSAF records.

In conclusion, the present incidents were appa-
rently provoked by the presence of excess amount 
of wounded and/or dead farmed fish, which caused 
a certain feeding frenzy of a shark species, normally 
not thought to be particularly dangerous. Fortunately, 
these provoked shark attacks have not ended with a 

Fig. 4: Lacerations on fin belonging to diver 2 (Photo: 
Özkan Karkın).
Sl. 4: Raztrganine na plavutki drugega potapljača 
(Foto: Özkan Karkın).
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fatality; however, these incidents set forth the possi-
bility of unexpected shifts in the behavior of a wild 
fish under stimulated conditions. A significant lesson 
learned from these incidents is that, as a precautio-
nary measurement, aquaculture divers have been 
carrying out all diving operations related with routine 
clearance and maintenance of the fish farm, inside 
the cage, and no attack has been occurred since the 
date of the present incidents. C. plumbeus is a pro-
tected shark species in Turkish seas, and intentional 
or incidental captures, as well as landing of captured 
specimens, are strictly prohibited and any violations 
of the law, such as deliberately capturing and landing 
of a sandbar shark, would be imposed a cash fine. 
Aquaculture operations may have a potential to pro-

vide a significant and easy access source of additional 
forage to sharks. Since the ecological implications of 
the offshore or coastal cage farming are more com-
plex to assess, future studies should be performed to 
determine the potential impacts of the cage farming 
on the foraging ecology of sandbar sharks, and other 
large predatory fish species with coastal occurrence 
in Turkish waters, as well.
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POVZETEK

Šestindvajsetega avgusta 2019 je več sivih morskih psov (Carcharhinus plumbeus) napadlo dva profesional-
na potapljača na rutinskem potopu pri pregledovanju in čiščenju ribjih kletk. Sedem do osem morskih psov je 
sodelovalo v napadu na potapljača, ko sta odstranjevala v mrežo zapletene mrtve primerke rib na zunanji strani 
mreže. Globina, na kateri so ribje kletke zasidrane, je med 47 in 68 m, napad pa se je zgodil plitveje na globini 
okoli 20 m. Napade morskih psov je očitno sprožil prebitek ranjenih ali mrtvih gojenih rib in izzval skupinsko 
prehranjevalno razburjenost pri morskih psih, čeprav to vrsto ne smatrajo za agresivno.

Ključne besede: sivi morski pes, Carcharhinidae, akvakultura, izzvan napad, ohranjanje, prehranjevalna razburjenost

REFERENCES

Bacher, K., A. Gordoa & O. Sagué (2012): Spatial 
and temporal extension of wild fish aggregations 
at Sparus aurata and Thunnus thynnus farms in the 
north-western Mediterranean. Aquacult. Environ. Inte-
ract., 2, 239-252.

Barash, A., R. Pickholtz, E. Pickholtz, L. Blaustein 
& G. Rilov (2018): Seasonal aggregations of sharks 
near coastal power plants in Israel: an emerging phe-
nomenon. Mar. Ecol. Prog. Ser., 590, 145-154.

Caldicott, G.E., R. Mahajani & M. Kuhn (2001): The 
anatomy of a shark attack: a case report and review of 
the literature. Injury, Int. J. Care Injured, 32, 445-453.

Callier, M., C.J. Byron, D.A. Bengston, P.J. Cran-
ford, S.F. Cross, U. Focken, H.M. Jansen, P. Kamer-
mans, A. Kiessling, T. Landry, F. O’Beirn, E. Petersson, 
R.B. Rheault, O. Strand, K. Sundell, T. Svasand, G.H. 
Wikfors, C.W. Mckindsey (2018): Attraction and repul-
sion of mobile wild organisms to finfish and shellfish 
aquaculture: a review. Rev. Aquacult., 10, 924-949.

Capapé, C., A. Chadli & R. Prieto (1975): Les 
sélaciens dangereux des côtes tunisiennes. Arch. Inst. 
Pasteur, Tunis, 52, 61-108.

Compagno L.J.V. (1984): FAO species catalogue. 
Sharks of the world. An annotated and illustrated 
catalogue of shark species known to date. Part 2. Car-
charhiniformes. Rome: FAO., FAO Fisheries Synopsis, 
No. 125.

Ebert, D.A. & M.F.W. Stehmann (2013): Sharks, 
batoids and chimaeras of the North Atlantic. FAO 
Species Catalogue for Fishery Purposes. No. 7. FAO, 
Rome, 523 pp.

Ehrhardt, J.P., J. Drouet & R. Monteil (1972): Les 
squales dangereux en milieu corallien, consigens de 
sécurité en cours de plongées, les moyens de défense 
contre les requins, conduite à tenir en cas de morsure. 
Rev. Intern. Océanogr. Méd., 56, 99-119.

Filiz, H. (2018): Year-round aggregation of sandbar 
shark, Carcharhinus plumbeus (Nardo, 1827), in Bon-
cuk Cove in the southern Aegean Sea, Turkey (Carchar-
hiniformes: Carcharhinidae). Zool. Middle East, http://
dx.doi.org/10.1080/09397140.2018.1540148.

Fouques, M., J. Lagraulet, J. Tapu & R. Vinai (1972). 
Traumatismes et blessures par les poissons en Polynésie 
française. Nouv. Press. Médic., 1, 3715-3719.



ANNALES · Ser. hist. nat. · 30 · 2020 · 1

8

Deniz ERGÜDEN et al.: PROVOKED NON-FATAL ATTACKS TO DIVERS BY SANDBAR SHARK, CARCHARHINUS PLUMBEUS (CARCHARHINIFORMES: ..., 1–8

Galaz, T. & A. De Maddalena (2004): On a great 
white shark, Carcharodon carcharias (Linnaeus, 1758), 
trapped in a tuna cage off Libya, Mediterranean Sea. 
Annales, Series Historia Naturalis, 14, 159-164.

GSAF (2020): Global Shark Attack File. http://www.
sharkattackfile.net/incidentlog.htm (last accessed: 16 
May 2020).

Jessup, D.A. (2003): Opportunistic research and 
sampling combined with fish and wildlife management 
actions or crisis response. ILAR Journal, 44, 277-285.

Kabasakal, H. (2014): The status of the great white 
shark (Carcharodon carcharias) in Turkey’s waters. Mar. 
Biodivers. Rec., 7, doi:10.1017/S1755267214000980.

Kabasakal, H. (2019): A review of shark research 
in Turkish waters. Annales, Series Historia Naturalis, 
29, 1-16.

Kabasakal, H. & S.Ö. Gedikoğlu (2015): Shark atta-
cks against humans and boats in Turkey’s waters in the 
twentieth century. Annales, Series Historia Naturalis, 
25, 115-122.

Massa, F., L. Onofri & D. Fezzardi (2017): Aqua-
culture in the Mediterranean and the Black Sea: A blue 
growth perspective. In: P. A. L. D. Nunes, L. E. Svenson 
& A. Markandya (eds.): Handbook on the Economic 
and Management of Sustainable Oceans. Edward Elgar 
Publishing, pp. 93-123. 

Motta, P.J. & C.D. Wilga (2001): Advances in the 
study of feeding behaviors, mechanisms, and mechani-
cs of sharks. Environ. Biol. Fishes, 60, 131-156.

Özgül, A. & D. Angel (2013): Wild fish aggregations 
around fish farms in the Gulf of Aqaba, Red Sea: imp-
lications for fisheries management and conservation. 
Aquacult. Environ. Interact., 4, 135-145.

Papastamatiou, Y.P., D.G. Itano, J.J. Dale, C.G. 
Meyer & K.N. Holland (2010): Site fidelity and move-
ments of sharks associated with ocean farming cages in 
Hawaii. Mar. Freshwater Res., 61, 1366-1375.

Randall, J.E. (1986): Sharks of Arabia. IMMEL Pub-
lishing, London, 148 pp.

Saïdi, B., M.N. Bradaï, A. Bouaïn, O. Guélorget & C. 
Capapé (2005): The reproductive biology of the sandbar 
shark, Carcharhinus plumbeus (Chondrichthyes: Carc-
harhinidae), from the Gulf of Gabès (southern Tunisia, 
central Mediterranean). Acta Adriat., 46, 47-62.

Saïdi, B., M.N. Bradaï, A. Bouaïn & C. Capapé 
(2007): Feeding habits of the sandbar shark Carchar-
hinus plumbeus (Chondrichthyes: Carcharhinidae) 
from the Gulf of Gabès, Tunisia. Cah. Biol. Mar., 48, 
139-144.

Serena F. (2005): Field identification guide to the 
sharks and rays of the Mediterranean and Black Seas. 
FAO species identification guide for fishery purposes. 
Rome: FAO, 97 pp.

Springer, V.G. & J.P. Gold (1989): Sharks in qu-
estion: the Smithsonian answer book. Smithsonian 
Institution, Washington D.C., 187 pp.


