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A NEW RECORD FOR THE SHARK FAUNA OF THE MEDITERRANEAN
SEA: WHALE SHARK, RHINCODON TYPUS (ORECTOLOBIFORMES:
RHINCODONTIDAE)

Cemal TURAN, Mevliit GURLEK & Deniz ERGUDEN
Molecular Ecology and Fisheries Genetics Laboratory, Marine Science Department, Faculty of Marine Science and Technology,
Iskenderun Technical University, 31220 Iskenderun, Hatay, Turkey

Hakan KABASAKAL
Ichthyological Research Society, Tantavi mahallesi, Mentesoglu caddesi, Idil apt., No: 30, D: 4, Umraniye, TR-34764 Istanbul, Turkey
e-mail: kabasakal.hakan@gmail.com

ABSTRACT

On October 18, 2021, a whale shark Rhincodon typus Smith, 1828 was sighted off the coast of Samandag
(Hatay city, Turkey, NE Mediterranean Sea), by a commercial long-liner. With the addition of R. typus, the total
number of Mediterranean shark species recorded to date has increased to 51. The changing conditions of the
Mediterranean will show whether this shark will become a resident or transient species in the region.

Key words: shark, biodiversity, planktivorous, filter feeding

NUOVA SEGNALAZIONE PER LA FAUNA DI SQUALI DEL MEDITERRANEO: SQUALO
BALENA, RHINCODON TYPUS (ORECTOLOBIFORMES: RHINCODONTIDAE)
SINTESI

Il 18 ottobre 2021, uno squalo balena Rhincodon typus Smith, 1828 e stato avvistato al largo della costa
di Samandag (citta di Hatay, Turchia, Mediterraneo nord-orientale), da un peschereccio commerciale. Con
I’aggiunta di R. typus, il numero totale di specie di squali del Mediterraneo registrate fino ad oggi e salito a 51.
Il cambiamento delle condizioni del Mediterraneo mostrera se questo squalo diventera una specie residente o

transitoria nella regione.

Parole chiave: squalo, biodiversita, planctivoro, filtratore
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INTRODUCTION

With the opening of the Suez Channel in 1869, the
phenomenon termed “Lessepsian migration” brought
about considerable changes in fish communities
occurring in the eastern Mediterranean Sea (Arndt
et al., 2018). The tropicalization of Mediterranean
waters is accelerating the establishment of tropical
species, such as the whale shark Rhincodon typus
Smith, 1828, in the Mediterranean Sea (Moschella,
2008; Turan et al. 2016).

The whale shark Rhincodon typus Smith, 1828
is the largest fish occurring in the tropical and
warm temperate oceans of the world (Bonfil &
Abdallah, 2004). According to Bonfil and Abdal-
lah (2004), R. typus is a filter feeding shark, oc-
curring singly or in schools, both in coastal and
oceanic waters.

In the most recent checklist of elasmobranchs
occurring in the Mediterranean Sea, Serena et al.
(2020) did not mention the presence of R. typus in
the region. In the present article, the authors report
the first recording of whale shark in the Mediter-
ranean Sea.

MATERIAL AND METHODS

On October 18, 2021, a whale shark Rhincodon
typus Smith, 1828 (Fig. 1) was sighted off the coast
of Samandag, Hatay, Turkey, NE Mediterranen Sea
(35.986045, 35.951286) (Fig. 2) by Mr. Erman
Sertel, a commercial long-liner. Mr. Sertel recorded
a short video footage (20 seconds) of the sighted
individual and emailed the video to the first and the
fourth authors in order to verify the identification
of the species. Compagno (2001) was followed for
taxonomic nomenclature and species identification.
The recorded video is preserved in the personal
archives of the first and the fourth authors, and
available for inspection on request.

RESULTS AND DISCUSSION

The shark seen in the video footage and in
Figure 2 has enabled us to examine the following
characteristics from the dorsal perspective: head
very broad and greatly flattened. Snout truncated.
Gill slits very large, fifth gill slit well-separated
from fourth and not overlapping. Body moderately

Fig. 1: Sighted whale shark Rhincodon typus Smith, 1828 off the coast of Samandag (NE Mediterranean Sea,
Turkey). Image captured from the video footage recorded by Mr. Erman Sertel.

Sl. 1: OpazZen primerek morskega psa kitovca Rhincodon typus Smith, 1828 ob obali Samandag (SV Sredozem-
sko morje, Turcija). Posnetek izvira iz videozapisa, ki ga je posnel Erman Sertel.
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Fig. 2: The location (red circle) of the present sighting of the whale shark Rhincodon typus Smith, 1828 off the

coast of Samandag (NE Mediterranean Sea, Turkey).

Sl. 2: Lokacija (rdeci krogec), na kateri je bil opazovan primerek morskega psa kitovca Rhincodon typus Smith,
1828 ob obali Samandag (S§V Sredozemsko morje, Turcija).

depressed. Precaudal tail shorter than body. Caudal
peduncle with strong lateral keels. Pectoral fins
very large, relatively narrow and falcate. First dor-
sal fin much larger than the second. First dorsal fin
origin well behind pectoral fin free rear tips. The
individual exhibited the unique color pattern of
R. typus, consisting of small to large white or yel-
lowish spots and vertical and horizontal stripes in
the form of a checkerboard on a dark background.
The examined characteristics were coincident with
those described by Compagno (2001); therefore,
we identified the sighted shark as Rhincodon typus
Smith, 1828.

Neither the fisherman nor the authors had a
chance to measure the size of the live shark; how-
ever, based on a comparison with the fishing boat,
the size of the shark was estimated by the fisherman
to be roughly 300 cm.

A first mention of the possible presence of
Rhincodon typus in the Mediterranean Sea was
included in De Maddalena and Baensch (2005),
who wrote: “There are unconfirmed reports of the
whale shark (Rhincodon typus),” but the authors
concluded there was no confirming evidence. And
since the occurrence of R. typus is not mentioned
in the recent checklists of marine fishes or sharks
occurring in the Levantine region (Bariche, 2012;
Turan et al., 2018; Giovos et al., 2021) or in the
wider Mediterranean Sea (Serena et al., 2020), the
sighted individual is considered as the first record
of whale shark in the Mediterranean Sea.

For the moment, the authors do not attempt
to speculate on the possible reasons causing the
migration of the whale shark into the Mediterra-
nean Sea; still, every arrival of a new shark spe-
cies brings new opportunities of research and new
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responsibilities in terms of conservation. However,
judging from its occurrence in the neighboring Red
Sea waters (Bonfil & Abdallah, 2004), the present
individual had apparently migrated into the eastern
Levant waters through the Suez Channel. According
to Pierce and Norman (2016), the whale shark is an
endangered species, globally threatened by fisher-
ies and vessel strikes. With the addition of R. typus,
the total number of Mediterranean sharks, which
was reported as 50 by De Maddalena et al. (2015),

has increased to 51. However, the changing condi-
tions of the Mediterranean due to climate change
will show whether this shark will become a resident
or transient species in the region.
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NOVA VRSTA V FAVNI MORSKIH PSOV SREDOZEMSKEGA MORJA: MORSKI PES
KITOVEC, RHINCODON TYPUS (ORECTOLOBIFORMES: RHINCODONTIDAE)

Cemal TURAN, Mevliit GURLEK & Deniz ERGUDEN
Molecular Ecology and Fisheries Genetics Laboratory, Marine Science Department, Faculty of Marine Science and Technology,
Iskenderun Technical University, 31220 Iskenderun, Hatay, Turkey

Hakan KABASAKAL
Ichthyological Research Society, Tantavi mahallesi, Mentesoglu caddesi, idil apt., No: 30, D: 4, Umraniye, TR-34764 istanbul, Turkey
e-mail: kabasakal.hakan@gmail.com

POVZETEK

Osemnajstega oktobra 2021 so s komercialnega ribiskega plovila opazovali primerek morskega psa kitovca
Rhincodon typus Smith, 1828 blizu obale Samandag (Hatay, Turcija, SV Sredozemsko morje), Ob upostevanju
vrste R. typus, se je Stevilo vseh vrst morskih psov v Sredozemskem morju povecalo na 51. Spreminjajoce se
razmere v Sredozemskem morju bodo pokazale ali bo ta vrsta morskih psov postala ustaljena vrsta ali pa gre
le za prehodno vrsto v bazenu.

Kljucne vrste: morski psi, biodiverziteta, planktivori, prehranjevanje s filtriranjem

171



ANNALES - Ser. hist. nat. - 31 - 2021 - 2

Cemal TURAN et al.: A NEW RECORD FOR THE SHARK FAUNA OF THE MEDITERRANEAN SEA: WHALE SHARK, RHINCODON TYPUS (ORECTOLOBIFORMES ..., 167-172

REFERENCES

Arndt, E., O. Givan, D. Edelist, O. Sonin & J.
Belmaker (2018): Shifts in eastern Mediterranean
fish communities: abundance changes, trait over-
lap, and possible competition between native and
non-native species. Fishes, 3, 19; doi:10.3390/
fishes3020019.

Bariche, M. (2012): Field Identification Guide
to the Living Marine Resources of the Eastern and
Southern Mediterranean. FAO Species Identifica-
tion Guide for Fishery Purposes. Rome, FAO, 610
pp-
Bonfil, R. & M. Abdallah (2004): Field identifi-
cation guide to the sharks and rays of the Red Sea
and Gulf of Aden. FAO Species Identification Guide
for Fishery Purposes. Rome, FAO, 71 pp.

Compagno, L.J.V. (2001): Sharks of the world.
An annotated and illustrated catalogue of shark
species known to date. Volume 2. Bullhead,
mackerel and carpet sharks (Heterodontiformes,
Lamniformes and Orectolobiformes). FAO Species
Catalogue for Fishery Purposes. No. 1, Vol. 2.
Rome, FAO, 269 pp.

De Maddalena, A. & H. Baensch (2005): Haie
im Mittelmeer. Franckh-Kosmos Verlags-GmbH &
Co., Stuttgart, 240 pp.

De Maddalena, A., H. Baensch & W. Heim
(2015): Sharks of the Mediterranean. An Illustrated
Study of All Species. McFarland & Company, Jef-
ferson, 236 pp.

Giovos, I., F. Serena, D. Katsada, A. Anastasiadis,
A. Barash, C. Charilaou, J.M. Hall-Spencer, F. Croc-
etta, A. Kamsnas, D. Kletou, M. Maximiadi, V. Mina-
sidis, D. K. Moutopoulos, R. N. Aga-Spyridopoulou,
I. Thasitis & P. Kleitou (2021): Integrating literature,
biodiversity databases, and citizen-science to recon-
struct the checklist of chondrichthyans in Cyprus
(eastern Mediterranean Sea). Fishes, 6, 24. https://
doi.org/10.3390/fishes6030024.

Moschella, P. (2008): The new CIESM Tropicali-
zation Programme - effects of climate warming on
Mediterranean key taxa. CIESM Workshop Mono-
graphs No 35, 47-50.

Pierce, S.J. & B. Norman (2016): Rhincodon ty-
pus. The IUCN Red List of Threatened Species 2016:
e.T19488A2365291. http://dx.doi.org/10.2305/
IUCN.UK.2016-1.RLTS.T19488A2365291.en  (Last
accession: 21 October 2021).

Serena, F., A.J. Abella, F. Bargnesi, M. Barone, F.
Colloca, F. Ferretti, F. Fiorentino, J. Jenrette & S. Moro
(2020): Species diversity, taxonomy and distribution of
Chondrichthyes in the Mediterranean and Black Sea.
The European Zoological Journal, 87, 497-536.

Turan, C., D. Ergiiden & M. Giirlek (2016): Cli-
mate change and biodiversity effects in Turkish Seas.
Natural and Engineering Sciences, 1, 15-24. https://
doi.org/10.28978/nesciences.286240.

Turan, C., M. Giirlek, N. Basusta, A. Uyan,
S.A. Dogdu & S. Karan (2018): A Checklist of the
Non-indigenous Fishes in Turkish Marine Waters.
Natural and Engineering Sciences, 3, 333-358. doi:
10.28978/nesciences.468995.

172



ANNALES - Ser. hist. nat. - 31 - 2021 - 2

received: 2021-05-12 DOI 10.19233/ASHN.2021.21

NEW EVIDENCE OF THE ONGOING EXPANSION OF OKENIA
PICOENSIS PAZ-SEDANQO, ORTIGOSA & POLA, 2017 (GASTROPODA:
NUDIBRANCHIA) IN THE CENTRAL-EASTERN MEDITERRANEAN

Andrea LOMBARDO & Giuliana MARLETTA
Department of Biological, Geological and Environmental Sciences - University of Catania, 95124 Catania, Italy
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ABSTRACT

The present note reports new findings of the nudibranch Okenia picoensis in the Mediterranean Sea.
This species was described from Pico Island (Azores, Atlantic Ocean) in 2017, and subsequently, in the last
few years, it has been reported in some areas of the Mediterranean Sea. Hereby, we document new records
of O. picoensis, reported between March and May 2021 along the central-eastern coast of Sicily (lonian
Sea) which could suggest a possible establishment of the species in this area.

Key words: Goniodorididae, Heterobranchia, lonian Sea, Mollusca, new reports

NUOVE PROVE DELLA CONTINUA ESPANSIONE DI OKENIA PICOENSIS PAZ-SEDANO,
ORTIGOSA & POLA, 2017 (GASTROPODA: NUDIBRANCHIA)
NEL MEDITERRANEO CENTRO-ORIENTALE
SINTESI
La presente nota riporta alcuni nuovi ritrovamenti nel Mediterraneo del nudibranco Okenia picoensis.
Questa specie é stata descritta nel 2017 per I'lsola di Pico (Azzorre, Oceano Atlantico) e, successivamente,
durante gli ultimi anni é stata riportata in alcune aree del Mediterraneo. Con la presente, documentiamo nuove
segnalazioni di O. picoensis, avvenute tra marzo e maggio 2021 lungo la costa centro-orientale della Sicilia

(Mar lonio), che potrebbero indicare un possibile insediamento di questa specie in quest’area.

Parole chiave: Goniodorididae, Heterobranchia, mar lonio, Mollusca, nuove segnalazioni
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INTRODUCTION

Until recently, the genus Okenia Menke, 1830
(Nudibranchia Goniodorididae) consisted of six species
inhabiting the Mediterranean Sea, namely O. aspersa
(Alder & Hancock, 1845), O. elegans (Leuckart, 1828),
O. hispanica Valdés & Ortea, 1995, O. mediterranea
(Ihering, 1886), O. longiductis Pola, Paz-Sedano, Macali,
Minchin, Marchini, Vitale, Licchelli & Crocetta, 2019,
and O. problematica Pola, Paz-Sedano, Macali, Minchin,
Marchini, Vitale, Licchelli & Crocetta, 2019 (Pola et al.,,
2019). However, between 2020 and 2021, another spe-
cies of the genus, O. picoensis Paz-Sedano, Ortigosa &
Pola, 2017, was recorded for the first time in the basin
(Orfanidis et al., 2021; Crocetta et al., 2021). This spe-
cies was originally described from Pico Island (Azores,
Portugal, Atlantic Ocean) (Paz-Sedano et al., 2017). At
morphological level, O. picoensis presents a mantle
covered by spicules and the edge of the notum with five
lateral papillae, symmetrically distributed on each side of
the body. The papillae are usually distributed as follows:
the two anteriormost are in front of the rhinophores, the
two posteriormost, which are the longest, are behind
the gills, and along each side of the notum, between the
rhinophores and the gills, there are three lateral papillae.
Moreover, there is also a single dorsal papilla, which
originates from an evident ridge located between the
rhinophores and the gills. The rhinophores present from
seven to nine lamellae, while the gills are four and of
similar shape as the papillae (Paz-Sedano et al., 2017).

Tab. 1: Reports of Okenia picoensis in the Mediterranean
Sea.

Tab. 1: Lokalitete, kjer je bila vrsta Okenia picoensis
potrjena v Sredozemskem morju.

Date Location Num}) er of | Depth Temp:e rature References
specimens | (m) (4o}

6 Nov. Cirkewwa, Orfanidis et
2020 Mala | Unknown |29 2 al. 2021)
18 Nov. Wied iz- unknown 23 27 Orfanidis et
2020 |Zurrieq, Malta al. (2021)
24 Nov. Cirkewwa unknown 17 21 Orfanidis et
2020 arch, Malta al. (2021)
17 Jan. Wied iz- Orfanidis et
2021 |Zurrieq, Malta| UMKnOwn | 27 16 al. (2021)

1 March Granada, 1 16 15 Orfanidis et
2021 Spain al. (2021)
6 March [Acque Fredde, Crocetta et al.

2021 Italy L 21.9 14 (2021)
14 March . Present study
2021 Ognina, ltaly 1 21.2 14 (Fig, 2A)
18 March | Scalo Pennisi, 2 14.9 - 14 Present study
2021 Italy 21.4 (Fig. 2B, O)
27 March | Santa Maria 1 20 14 Present study
2021 La Scala, Italy (Fig. 2D)
1 May . Present study
2021 Bellatrix, Italy 1 15.9 16 (Fig. 26)
4 May | Scalo Pennisi, 3 15— 15 Present study
2021 Italy 22.3 (Fig. 2F, G, H)

Fig. 1: A) Geographical location of the study area. B) Detail of the study areas (Scalo Pennisi, Santa Maria
La Scala, Bellatrix, Ognina) where specimens of Okenia picoensis were found.

Sl. 1: A) Geografski polozaj raziskanega obmocja. B) Detajli raziskanih predelov (Scalo Pennisi, Santa
Maria La Scala, Bellatrix, Ognina), kjer so bili najdeni primerki vrste Okenia picoensis.
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Fig. 2: The eight specimens of Okenia picoensis found along the central-eastern coast of Sicily (Italy). A) The
specimen found in Ognina (Photo by A. Lombardo); B) The first specimen seen in Scalo Pennisi (Photo by A.
Lombardo); C) The second specimen from Scalo Pennisi (Photo by A. Lombardo); D) The specimen observed in
Santa Maria La Scala (Photo by G. Marletta); E) The specimen found in Bellatrix (Photo by A. Lombardo); F) The
third specimen found in Scalo Pennisi (Photo by A. Lombardo); G) The fourth specimen from Scalo Pennisi (Photo
by A. Lombardo); H) The fifth specimen from Scalo Pennisi (Photos by A. Lombardo).

Sl. 2: Osem primerkov vrste Okenia picoensis, najdenih vzdolz srednje vzhodne obale Sicilije (Italija). A) Primerek
najden na lokaliteti Ognina (Foto: A. Lombardo); B) Prvi primerek, opaZen na lokaliteti Scalo Pennisi (Foto: A.
Lombardo); C) Drugi primerek, opazen na lokaliteti Scalo Pennisi (Foto: A. Lombardo); D) Primerek, opazen na
lokaliteti Santa Maria La Scala (Foto: G. Marletta); E) Primerek, najden na lokaliteti Bellatrix (Foto: A. Lombardo);
F) Tretji primerek, opaZen na lokaliteti Scalo Pennisi (Foto: A. Lombardo), G) Cetrti primerek, opaZen na lokaliteti

Scalo Pennisi (Foto: A. Lombardo), H) Peti primerek, opazen na lokaliteti Scalo Pennisi (Foto: A. Lombardo).

This species displays two different chromatic
patterns (Paz-Sedano et al., 2017; Orfanidis et al.,
2021): one with a bright yellow body and orange-
tipped papillae, and one with a white body and
yellow-tipped papillae.

Since its first finding in the Azores, this species
seems to have appeared suddenly and almost simul-
taneously in several areas of the Mediterranean: it
was recorded four times in Malta in November 2020
and January 2021 (Orfanidis et al., 2021), and then
twice in March 2021, once in Granada (Spain) and
once in Santa Tecla (Italy) (Orfanidis et al., 2021;
Crocetta et al., 2021) (Tab. 1).

This short note reports eight new records of O.
picoensis from the central-eastern coast of Sicily
(lonian Sea, Italy) and discusses the species’ spread
and possible ways of entering the Mediterranean
Sea.

MATERIAL AND METHODS

Scuba diving observations of O. picoensis
specimens were carried out in four areas located
along the central-eastern coast of Sicily (Fig. 1A,
B): Ognina (37°31'50.4”N - 15°07'10.8”E) and
Bellatrix (37°32'03.2”N - 15°07’35.2”E), located
in the municipality of Catania, and Scalo Pennisi
(37°38’23.2"N - 15°11'04.6"E) and Santa Maria La
Scala (37°36746.5”"N — 15°10’31.4”E), located in
the municipality of Acireale.

The specimens of O. picoensis were identified
in vivo and photographed with underwater cameras
Olympus TG-4 and Olympus TG-6. During the scuba
dives (carried out between 9 and 11:30 a.m.), the
depth and the substrates, where the specimens were
encountered, and their activities during the spotting
were annotated.
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RESULTS

Throughout March and May 2021, a total of eight
specimens were observed in the examined areas (Fig. 2).
The specimens were detected in a range of depth of 14.9
—21.4 m on rocky bottoms covered by photophilous sea-
weeds. Specifically, one individual was found on a thallus
of a Halopteris filicina (Grateloup) Kiitzing, one specimen
was detected on a filamentous red alga, two specimens
were spotted on thalli of Dictyota dichotoma (Hudson) J. V.
Lamouroux, two individuals were observed embedded in a
filamentous tangle of brown and red seaweeds covered by
detritus, and two specimens were found on a small rocky
wall covered by a turf of red algae and tunicates.

Most of the specimens presented a couple of papillae
in front of the rhinophores, three papillae on each side
of the notum and a couple of papillae (the most elon-
gated) behind the gills. There was also a dorsal papilla
in front of the gills and the rhinophores had from six to
nine lamellae. Nevertheless, two individuals, one found
in Scalo Pennisi (Fig. 2C) and one found in Bellatrix (Fig.
2E), displayed a higher number of papillae bordering the
notum: 12 and 14, respectively. Moreover, a specimen
observed in Scalo Pennisi displayed a different or-
ganization of the papillae (Fig. 2F). Indeed, although the
specimen had two anteriormost and two posteriormost
papillae, like the other specimens, it presented only two
lateral papillae on each side of the notum.

Finally, two individuals observed in Scalo Pennisi
(Fig. 2G, H) were found sited near each other and, in
one of them, it was possible to count the papillae: two
were in front of the rhinophores, three on each side of
the notum, and two most elongated ones behind the
gills. Overall, all the found specimens exhibited a white
chromatic pattern with yellow-tipped papillae.

DISCUSSION

Considering that the origin of distribution of O. picoen-
sis is in the Azores, it is probable for this species to have
entered the Mediterranean through the Gibraltar Strait.
Indeed, this species likely arrived to the Mediterranean
basin during the veliger stage through an anthropogenic
vector (e.g., ballast waters, attached to ships’ keels) or
through natural dispersal (e.g., currents). In recent years,
three other species of Nudipleura, two originally described
in the Macaronesia and one distributed in this region,
have been found along the central-eastern coast of Sic-
ily: Pleurobranchus wirtzi Ortea, Moro & Caballer, 2014,
Taringa tritorquis Ortea, Perez & Llera, 1982 (Lombardo
& Marletta, 2019; 2020a; Gerovasileiou et al., 2020), and
Aporodoris millegrana (Alder & Hancock, 1854) (Lom-
bardo & Marletta, 2020b). Therefore, the occurrence of O.
picoensis in this area could strengthen the evidence that in
the last decade, the barriers to dispersal which prevented

the spread of some Atlantic species into the Mediterranean
(the Canary Current, Saharan upwelling, and the Almeria-
Oran Front) experienced a weakening, probably due to the
global climatic change (Valdés et al., 2013).

In the Mediterranean, O. picoensis was suddenly and
for a brief period (November 2020-May 2021), observed
in several areas located far apart (south Spain and Malta/
Sicily). Therefore, as suggested for Aplysia dactylomela
Rang, 1828 (Valdés et al., 2013), this species was probably
transported as veliger by the powerful Algerian Current,
which took it directly into the Central Mediterranean;
there the sub-basin scale gyre eddies associated with the
Algerian Current transferred these pelagic larvae into the
Sicily Channel, where the Mid-Mediterranean Jet rapidly
splits into two main branches affecting the North African
coast and southern Sicily. This hydrodynamic pattern could
thus explain why this species was found both in Malta and
along the central-eastern coast of Sicily. Regarding the
latter area, the finding of several specimens during March
and May (Crocetta et al., 2021; present study), indicate
that O. picoensis may have found favourable conditions
for its growth and development. Indeed, the wide thermal
range in which this species was found (from 14 to 21°C)
(Orfanidis et al., 2021; Crocetta et al., 2021; present work)
might be indicative of a high level of adaptability of this
nudibranch to temperature. Consequently, it is likely that
in the near future this species could easily establish and
settle in this and other areas of Mediterranean.

Regarding the ecology of the species, the information
in both its native and expanded range of distribution is
incomplete. In fact, the observations on O. picoensis only
concern its seasonality and bathymetric range. In its native
area, this nudibranch was found in June and November,
between 8 and 30 m of depth (Paz-Sedano et al., 2017),
while in the Mediterranean, it was observed in November,
January, March, and May, between 14.9 and 29 m of depth
(Orfanidis et al., 2021; Crocetta et al., 2021; present work).
Furthermore, differently from its native area, where both O.
picoensis chromatic patterns were seen, in the Mediterra-
nean only the white morph has hitherto been found. In addi-
tion, through the present study it has been observed that the
number of lateral papillae in O. picoensis can probably vary
according to the size of the animal and does not seem to be
constant as instead reported by Paz-Sedano et al. (2017).

In conclusion, the finding of this nudibranch in the
Mediterranean Sea may be further proof of how the seawater
of this Basin is experiencing a warming trend. Furthermore,
in the central-eastern coast of Sicily, only two species
belonging to the genus Okenia — O. problematica and O.
longiductis — had been previously reported by Lombardo
and Marletta (2020b; 2020c; 2021). Considering that in this
area these latter species seem to be rare, and with no other
relatives to this genus, O. picoensis, which is probably more
competitive, might easily establish in the local marine com-
munities, successfully reproduce, and spread elsewhere.
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NOVI PODATKI O SIRJENJU AREALA VRSTE OKENIA PICOENSIS PAZ-SEDANO, ORTIGOSA & POLA, 2017
(GASTROPODA: NUDIBRANCHIA) V SREDNJEM VZHODNEM SREDOZEMSKEM MORJU

Andrea LOMBARDO & Giuliana MARLETTA
Department of Biological, Geological and Environmental Sciences - University of Catania, 95124 Catania, ltaly
e-mail: andylombardo94@gmail.com; giuliana.marletta@phd.unict.it

POVZETEK

V prispevku avtorja porocata o novih najdbah vrste goloskrgarja Okenia picoensis v Sredozemskem morju.
To vrsto so opisali z otoka Pico (Azori, Atlantski ocean) v 2017, naknadno, v naslednjih nekaj letih, pa so
o njej porocali v nekaterih predelih Sredozemskega morja. Avtorja sta med marcem in majem 2021 zbrala
podatke o novih najdbah vrste O. picoensis vzdolZ srednje vzhodne obale Sicilije (Jonsko morje), ki kazejo

na mozno ustalitev vrste na tem obmocju.

Klju¢ne besede: Goniodorididae, Heterobranchia, Jonsko morje, Mollusca, novi zapisi
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ABSTRACT

Available data reveal that the current shark fauna of the Turkish waters includes 37 confirmed species: Hex-
anchus griseus, Heptranchias perlo, Echinorhinus brucus, Squalus acanthias, S. blainvillei, Centrophorus cf.
uyato, Etmopterus spinax, Somniosus rostratus, Oxynotus centrina, Dalatias licha, Squatina aculeata, S. oculata,
S. squatina, Carcharias taurus, Odontaspis ferox, Alopias superciliosus, A. vulpinus, Cetorhinus maximus, Car-
charodon carcharias, Isurus oxyrinchus, Lamna nasus, Galeus melastomus, Scyliorhinus canicula, S. stellaris,
Galeorhinus galeus, Mustelus asterias, M. mustelus, M. punctulatus, Carcharhinus altimus, C. brachyurus, C.
brevipinna, C. falciformis, C. limbatus, C. obscurus, C. plumbeus, Prionace glauca, and Sphyrna zygaena. Based
on current information, the most significant threat to sharks in Turkish waters is the adverse impact of bycatch.

Key words: Elasmobranchii, inventory, state of art, Turkey

REVISIONE DELLA BIODIVERSITA DEGLI SQUALI IN ACQUE TURCHE: INVENTARIO
AGGIORNATO, NUOVI ARRIVI, SPECIE DISCUTIBILI E PROBLEMI DI CONSERVAZIONE

SINTESI

I dati disponibili rivelano che I’attuale fauna di squali delle acque turche comprende 37 specie confermate:
Hexanchus griseus, Heptranchias perlo, Echinorhinus brucus, Squalus acanthias, S. blainvillei, Centrophorus
cf. uyato, Etmopterus spinax, Somniosus rostratus, Oxynotus centrina, Dalatias licha, Squatina aculeata, S.
oculata, S. squatina, Carcharias taurus, Odontaspis ferox, Alopias superciliosus, A. vulpinus, Cetorhinus ma-
ximus, Carcharodon carcharias, Isurus oxyrinchus, Lamna nasus, Galeus melastomus, Scyliorhinus canicula,
S. stellaris, Galeorhinus galeus, Mustelus asterias, M. mustelus, M. punctulatus, Carcharhinus altimus, C.
brachyurus, C. brevipinna, C. falciformis, C. limbatus, C. obscurus, C. plumbeus, Prionace glauca, e Sphyrna
zygaena. Sulla base delle informazioni attuali, la minaccia pit significativa per gli squali nelle acque turche e
I'impatto negativo della cattura accidentale.

Parole chiave: Elasmobranchii, inventario, stato dell’arte, Turchia
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INTRODUCTION

Historically, the willingness or priority to study
shark species occurring in Turkish waters was re-
markably low, like in the rest of the world (Camhi
et al., 1998). In terms of timeline, we can say that
the first efforts to record sharks living in Turkish
waters started with a great white shark (Carcharo-
don carcharias) that was landed in the Bosphorus in
February 1881 (Kabasakal, 2020a). Following this
first case, several pioneering lists of shark species
living in Turkish waters have been published by
various researchers (e.g., Ninni, 1923; Deveciyan,
1926; Ayasli, 1937; Erazi, 1942; Aksiray, 1987), but
they represent only a small part of the general ich-
thyology inventories. Nevertheless, these historical
publications are a valuable treasure of information
about the status of shark species that used to occur
in Turkish seas.

Over the past three decades, we have witnessed
a remarkable increase in the quality and quantity of
studies on shark species occurring in Turkish seas
(Kabasakal, 2019a). The shark species in question
display considerable diversity in terms of habitat
(coastal or open sea species, deep or middle wa-
ter species, shallow or deep sea species), feeding
strategy (large predators, planktivores, etc.), and
maximum size (Kabasakal, 2020b). Nowadays, so-
cial media-based shark communication (i.e., shark
capture or sightings) and internet media, the use
of which has become widespread in recent years,
as well as field research, have a large share in un-
covering this rich shark biodiversity (Kabasakal et
al., 2017; Bengil, 2020; Kabasakal & Bilecenoglu,
2020). Thanks to this intense information flow, new
data are being added to what is already known
about shark biodiversity in Turkey. In this review
article, which evaluates shark biodiversity in Turk-
ish waters, the author discusses the status of the
species that have been confirmed or are considered
questionable in the region, as well as the issues
related to conservation, in the light of current in-
formation.

MATERIAL AND METHODS
Sampling methodology

Since 54 percent of Mediterranean sharks are
at a high risk of extinction (Dulvy et al., 2016), the
current study is a typical instance of opportunistic
sampling using internet data sources such as fishing
blogs (Jessup, 2003). The websites of local and na-
tional newspapers and social media platforms were
regularly scanned for the years 2006-2020. Since
online communities and website administrators may
react negatively to the use of their online content by

researchers, all internet content scraping activity was
carried out responsibly in order not to compromise
any personal data or images, following the recom-
mended ethical guidelines (Monkman et al., 2017).
To extract data from electronic sources, a Boolean
search was conducted in search engines, such as
Google Scholar, ScienceDirect etc., with the follow-
ing keywords: “sharks,” “elasmobranchi,” “Turkey,”
“Levantine,” “Black, Marmara, Aegean OR Mediter-
ranean seas,” “distribution,” “hexanchiformes,”
“lamniformes,” “squaliformes,” “carcharhiniformes.”
The aforementioned internet search was also carried
out with the French and Italian equivalents of the
relevant keywords. A manual search was made to ex-
tract data published in pre-2000 journals that were
not accessible via internet.

Study region

Turkey is a peninsular country surrounded by the
Black Sea, Aegean and Levant Seas, and the Turkish
Straits System (TSS), which runs along the Canakkale
Strait, Marmara Sea, and the Istanbul Strait. In gen-
eral, the following points about the oceanographic
characteristics of the seas around Turkey stand out:
The high concentration of hydrogen sulfide in the
Black Sea below 150 to 200 m is an important factor
that prevents fish from dispersing in deep regions
(Prodanov et al., 1997). According to Oztiirk & Oz-
tirk (1996), TSS plays an important and determinant
ecological role in the distribution of living organ-
isms between the Mediterranean and the Black Sea,
as it creates a barrier, corridor or acclimatization
zone for marine species. The Aegean Sea is topo-
graphically (at approximately 38° latitude) divided
into two basins, the northern and southern Aegean
(Papaconstantinou, 1992). Papaconstantinou (1987)
defined the north Aegean Sea as an area of cold wa-
ter fauna and the south Aegean Sea as a warm water
fauna sea containing Lessepsian immigrants. Finally,
with the opening of the Suez Canal in 1869 and the
general warming of the world’s oceans, the Mediter-
ranean has been affected by a phenomenon known
as “tropicalization,” which causes temperate species
to retreat to colder regions (Bianchi & Morri 2003).

Taxonomic nomenclature and status of species

Occurrence statuses of sharks present in Turkish
seas are adopted from definitions proposed by Vas
(1991). The sharks included in this review can be
grouped in 3 categories based on their relative oc-
currence in Turkish waters: Residents (R) - specimens
of these species can be found in Turkish waters all
the year round; Seasonals (S) - these species occur in
Turkish waters for part of the year only as a result of
seasonal migrations; and Vagrants (V) - these species
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occur rarely or infrequently in Turkish waters, usually
as solitary specimens. The taxonomic classification
of orders, families and species, and nomenclature
are based on Serena et al. (2020).

RESULTS AND DISCUSSION
Shark biodiversity in Turkish seas

Altogether 38 shark species are reported for Turk-
ish waters based on the current species lists (Kaba-
sakal, 2020b; Kabasakal & Bilecenoglu, 2020). The
reason why previous lists mentioned 38 species is
that Centrophorus granulosus was accepted as a valid
species. However, Serena et al. (2020) stated that the
Mediterranean species of the genus Centrophorus
are still controversial and currently only one species,
Centrophorus cf. uyato, occurs in the region. Based
on the conclusions of Serena et al. (2020), the oc-
currence of C. granulosus in Turkish waters is ques-
tionable. Therefore, this species has been removed
from the list compiled in the current review. In this
same study, the presence of Carcharhinus melano-
pterus in the Mediterranean Sea is also considered
questionable. Although not included in the species
list presented in Kabasakal (2020b), Irmak & Ozden
(2021) have recently reported the presence of Som-
niosus rostratus in Turkish waters. Based on this new
information, the current number of shark species oc-
curring in Turkish seas has been corrected to 37 (Tab.
1). These species are represented by 5 orders and
18 families (Kabasakal, 2020b). This figure, which
corresponds to 77 percent of the currently confirmed
species number in the Mediterranean (n=48; Serena
et al., 2020), reveals that there is a remarkable shark
biodiversity in Turkish seas when evaluated on a
Mediterranean basis. The taxonomic status, common
names, occurrence status, and distribution of these
species are presented in Table 1.

On the basis of their relative occurrence, ap-
proximately 42% of the species consist of vagrant
and 42% of resident species, followed by seasonal
sharks of approximately 17% (Table 1). Consider-
ing the distribution of sharks in Turkish seas, all
species (100%) occur in the Mediterranean Sea,
83% of them in the Aegean Sea, about 47% in the
Marmara Sea, and about 22% in the Black Sea (Ta-
ble 1). Sharks of the order Carcharhiniformes are
represented in Turkish seas with the largest number
of species (4 families, 16 species, about 44% of
the total species), followed by Lamniformes (4
families, 8 species, about 22% of the total spe-
cies), Squaliformes (7 families, 8 species, about
19% of the total species), Squatiniformes (1 fam-
ily, 3 species, about 10% of the total species) and
Hexanchiformes (1 family, 2 species, about 6% of
the total species).

Order Hexanchiformes
Family Hexanchidae Gray, 1851

The family Hexanchidae is represented in
Turkish seas by 2 species. Hexanchus griseus (Bon-
naterre, 1788) is distributed throughout the Turk-
ish seas, while Heptranchias perlo (Bonnaterre,
1788) displays sporadic and seldom occurrences
in Aegean and Mediterranean waters (Kabasakal,
2020b; Erguden & Bayhan, 2015a). The earliest
records of hexanchid sharks, H. griseus and H.
perlo, in Turkish waters were reported in gen-
eral ichthyological inventories by Ninni (1923),
Deveciyan (1926) and Aksiras (1987); however,
their contemporary occurrences in the mentioned
marine region were confirmed by Kabasakal &
Ince (2008), Kabasakal (2013a), Basusta (2015),
Ayas et al. (2018) and Bayhan et al. (2018). Among
these, studies by Kabasakal (2013a) and Basusta
(2015) are certainly worth mentioning. On 19
November 2004, one male specimen of H. griseus
of 300 cm TL, weighing 250 kg was captured by
a commercial gill-netter nearly 3 miles off the
coast of Amasra, and this single capture extends
the Mediterranean distribution of H. griseus to
the Black Sea (Kabasakal, 2013a). Recent reviews
of large sharks caught by commercial fisheries in
Turkish waters have shown that H. griseus is the
predominant species, accounting for 43.2% (169
out of 392 specimens; Kabasakal et al., 2017) and
51.8% (139 out of 268 specimens; Kabasakal &
Bilecenoglu, 2020) of total captures.

Order Lamniformes
Family Odontaspididae Miller and Henle, 1839

The family Odontaspididae is represented in
Turkish seas with 2 species: Carcharhias taurus
Rafinesque, 1810 and Odontaspis ferox (Risso,
1810). In an earlier report, C. taurus was reported
from Saroz Bay (NE Aegean Sea) by Cengiz et al.,
(2011). Occurrence of O. ferox in Turkish waters has
always been a matter of discussion. In a previous
review of elasmobranch species inhabiting Turkish
waters, Kabasakal (2002) included O. ferox in the
inventory of sharks of Turkey, based on the list of
Turkish marine fishes provided by Mater and Merig
(1996); however, the presence of this species in
the mentioned area remained unconfirmed, until
Fergusson et al. (2008) reported on the occurrence
of three smalltooth sand tiger sharks in Turkish
Aegean waters. Recently, a female specimen of O.
ferox (400 cm TL) has been incidentally captured in
Antalya Bay by a commercial otter-trawler (Kaba-
sakal & Bayri, 2019).
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Order HEXANCHIFORMES Common name Occurrence Dlstrlbuu‘on in the

status region

Family Hexanchidae

Heptranchias perlo (Bonnaterre, 1788) sharpnose seven-gill shark Vv AS, MS

Hexanchus griseus (Bonnaterre, 1788) bluntnose six-gill shark R BS, SM, AE, MS

Order SQUALIFORMES

Family Echinorhinidae

Echinorhinus brucus (Bonnaterre, 1788) | bramble shark | \Y | SM, AE, MS

Family Squalidae

Squalus acanthias Linnaeus, 1758 spotted spiny dogfish R BS, SM, AE, MS

Squalus blainvillei (Risso, 1827) longnose spurdog R BS, SM, AE, MS

Family Centrophoridae

Centrophorus cf. uyato (Rafinesque, 1810) | little gulper shark | \ | SM, AE, MS

Family Etmopteridae

Etmopterus spinax (Linnaeus, 1758) | velvet belly | R | AE, MS

Family Somniosidae

Somniosus rostratus (Risso, 1827) | little sleeper shark | R | Ms

Family Oxynotidae

Oxynotus centrina (Linnaeus, 1758) | angular rough shark | R | SM, AE, MS

Family Dalatiidae

Dalatias licha (Bonnaterre, 1788) | kitefin shark | \ | SM, AE, MS

Order SQUATINIFORMES

Family Squatinidae

Squatina aculeata Cuvier, 1829 sawback angelshark R AE, MS

Squatina oculata Bonaparte, 1840 smoothback angelshark R SM, AE, MS

Squatina squatina (Linnaeus, 1758) angelshark R BS, SM, AE, MS

Order LAMNIFORMES

Family Odontaspididae

Carcharias taurus Rafinesque, 1810 sandtiger shark \ AE, MS

Odontaspis ferox (Risso, 1810) smalltooth sand tiger \Y AE, MS

Family Alopiidae

Alopias superciliosus Lowe, 1841 bigeye thresher S SM, AE, MS

Alopias vulpinus (Bonnaterre, 1788) thresher shark R BS, SM, AE, MS

Family Cetorhinidae

Cetorhinus maximus (Gunnerus, 1765) | basking shark | S | AE, MS

Family Lamnidae

Carcharodon carcharias (Linnaeus, 1758) great white shark S AE, MS

Isurus oxyrinchus Rafinesque, 1810 shortfin mako S AE, MS

Lamna nasus (Bonnaterre, 1788) porbeagle vV SM, AE, MS

Order CARCHARHINIFORMES

Family Pentanchidae

Galeus melastomus Rafinesque, 1810 | blackmouth catshark | R | SM, AE, MS

Family Scyliorhinidae

Scyliorhinus canicula (Linnaeus, 1758) smallspotted catshark R BS, SM, AE, MS

Scyliorhinus stellaris (Linnaeus, 1758) nursehound R SM, AE, MS

Family Triakidae

Galeorhinus galeus (Linnaeus, 1758) tope shark \ AE, MS

Mustelus asterias Cloquet, 1819 starry smoothhound R BS, SM, AE, MS

Mustelus mustelus (Linnaeus, 1758) smoothhound R BS, SM, AE, MS

Mustelus punctulatus Risso, 1827 blackspotted smoothhound R AE, MS

Family Carcharhinidae

Carcharhinus altimus (Springer, 1950) bignose shark V MS

Carcharhinus brachyurus (Gunther, 1870) copper shark \ MS

Carcharhinus brevipinna (Valenciennes, 1839) spinner shark V AE, MS

Carcharhinus falciformis (Bibron, 1839) silky shark vV MS

Carcharhinus limbatus (Valenciennes, 1839) blacktip shark vV MS

Carcharhinus obscurus (Lesueur, 1818) dusky shark V MS

Carcharhinus plumbeus (Nardo, 1827) sandbar shark S AE, MS

Prionace glauca (Linnaeus, 1758) blue shark S AE, MS

Family Sphyrnidae

Sphyrna zygaena (Linnaeus, 1758) | smooth hammerhead | V | AE, MS
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Family Lamnidae Bonaparte, 1835

The family Lamnidae is represented in Turkish seas
with 3 species: Carcharodon carcharias (Linnaeus,
1758), Isurus oxyrinchus Rafinesque, 1810, and Lamna
nasus (Bonnaterre, 1788). Historically, C. carcharias
was listed in general ichthyological inventories of Turk-
ish waters (Deveciyan, 1926; Ayasli, 1937; Aksiray,
1987). A detailed search in the archives of newspapers
published between the early 1900s and late 1960s,
revealed several specimens of C. carcharias inciden-
tally captured by tuna hand-liners in the Istanbul
Strait during the mentioned period (Kabasakal, 2003).
Further research has revealed contemporary presence
of C. carcharias in Turkish Aegean waters (Kabasakal
& Gedikoglu, 2008; Kabasakal et al., 2009 Kabasakal,
2014; Kabasakal & Kabasakal, 2015). Although
available data suggest that C. carcharias is an extant
lamnoid shark off the Turkish coast of the Aegean Sea,
although currently not occurring in the Sea of Marmara
(Kabasakal, 2020a), recently a young-of-the-year speci-
men has been incidentally captured in the southern
entrance to the Dardanelles Strait, which might be a
sign that the species is starting to recolonise its former
habitat in the vicinity of the Sea of Marmara (Kabasakal
& Bayri, 2020).

Recent studies confirm the contemporary occur-
rence of . oxyrinchus in Turkish Aegean and Mediter-
ranean waters (Ergliden et al., 2013, 2021; Kabasakal
& Kabasakal, 2013; Kabasakal, 2015a, Tuncer & Ka-
basakal, 2016; Kabasakal, 2017b). According to Kaba-
sakal et al. (2017), I. oxyrinchus accounted for 5.3% of
the total catch of large sharks captured by commercial
fishermen during the 1990-2015 period, in Turkish wa-
ters. Occurrence of the porbeagle shark, Lamna nasus,
in Turkish waters was reported by Deveciyan (1926),
Aksiray (1987), and Kabasakal (2002). Kabasakal &
Kabasakal (2004) reported on a porbeagle shark, 250
cm TL, caught off Bozcaada (northern Aegean Sea) on
11 April 2004. L. nasus is a rare shark in Turkish waters,
and its questionable presence in Marmaric waters
requires confirmation (Kabasakal & Karhan, 2015).

Family Cetorhinidae Gill, 1861

Occurrence data of Cetorhinus maximus (Gun-
nerus, 1765) in Turkish waters date back to the 1990s
and consist of an anecdotal record of basking shark
in northeastern Levantine waters (Kideys, 1997), and
further records of basking sharks off Turkish coasts,
particularly in the Bay of Antalya (Kabasakal, 2013b)
and Gulf of Mersin (Ergliden et al., 2020a). In a recent
review of the status of basking shark in the eastern
Mediterranean based on an extremely low number of
records off Turkish coast during the 1950s, Kabasakal
(2013b) emphasised the rarity of C. maximus in Turkish
waters.

Family Alopiidae Bonaparte, 1835

The Alopiidae family is represented in Turkish seas with
2 species: Alopias uperciliosus Lowe, 1841, and A. vulpi-
nus (Bonnaterre, 1788). The first record of bigeye thresher
shark, A. superciliosus, in Turkish waters dates back to the
early 2000s (Mater, 2005; Bay of Gokova, southeastern
Aegean Sea); a few years later there was another record
from the Sea of Marmara (Kabasakal & Karhan, 2008),
followed by several other Aegean records (Kabasakal et
al., 2011). The female specimen of bigeye thresher shark,
472 cm in TL, caught on 9 April 2019 off Cevlik coast
(NE Levantine Sea) was one of the largest specimens of
A. superciliosus ever recorded in the Mediterranean Sea
and worldwide (Ergiiden et al., 2020b). Despite its open
water occurring habits, Kabasakal (2007) reported on the
coastal occurrences of 19 common thresher sharks, A.
vulpinus, which were incidentally captured by coastal
stationary netters. Recently, Ergliden et al. (2015) reported
on an incidental capture of a single male thresher shark,
of 392 cm TL and weighing ca. 180 kg, in purse-seine
fishery in Iskenderun Bay, which was the first record of
A. vulpinus from the northeastern Mediterranean coast
of Turkey. Ayas et al. (2020) reported on the occurrence
of pregnant and young specimens of A. vulpinus in the
northeastern Mediterranean Sea, as well. Of the total
number (n=392) of large sharks caught in Turkish waters
by commercial fishermen between 1990 and August
2015, A. superciliosus and A. vulpinus accounted for a
2.5% and a 9.9% share, respectively (Kabasakal et al.,
2017).

Order Carcharhiniformes
Family Pentanchidae Smith, 1912

Galeus melastomus Rafinesque, 1810, is a common
deep-sea cat shark species in Marmara, and the Turkish
Aegean and Mediterranean seas (Merig, 1995; Kabasakal,
2002; Kabasakal & Kabasakal, 2004; Oziitemiz et al.,
2009; Oral, 2010). According to Bengil & Basusta (2018),
G. melastomus is one of the species with major shares of
shark bycatches in Turkish waters.

Family Scyliorhinidae Gill, 1862

The family Scyliorhinidae is represented in Turkish
seas with 2 species: Scyliorhinus canicula (Linnaeus,
1758) and S. stellaris (Linnaeus, 1758). Contemporary oc-
currences of cat sharks S. canicula and S. stellaris in Turkish
waters were confirmed by Kabasakal (2002), Kabasakal
& Kabasakal (2004), ismen et al. (2013), Kabasakal &
Karhan (2015), Yaglioglu et al. (2015), and Basusta et al.
(2016). In a recent review of chondrichthyan species as
bycatch in Turkish waters, Bengil & Basusta (2018) stated
that almost half of the bycatch recorded in Turkish waters
consists of small spotted catshark.
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Family Triakidae Gray, 1851

The family Triakidae is represented in Turkish seas with
2 genera and 4 species: Galeorhinus galeus (Linnaeus,
1758), Mustelus asterias Cloquet, 1819, M. mustelus
(Linnaeus, 1758), and M. punctulatus Risso, 1827. Filiz
& Mater (2002), Kabasakal & Kabasakal (2004), Yaglioglu
et al. (2015), Basusta et al. (2016), and Kabasakal (2020b)
confirmed contemporary occurrences of G. galeus, M. as-
terias, M. mustelus, and M. punctulatus in Turkish waters.
Kabasakal et al. (2017) stated that G. galeus represented
less than 2% of the total shark biomass recorded in the
Turkish commercial fisheries between 1990 and 2015.
Two specimens of starry smoothhound, M. asterias, were
captured three miles off the coast of Sile (southwestern
Black Sea) on 19 November 2000 at a depth of ca. 90 m,
and this record extended the Mediterranean distribution
of M. asterias into the Black Sea (Eryilmaz et al., 2011).
Recently, Bengil (2020) recorded M. asterias in the Levan-
tine Sea, and M. mustelus and M. punctulatus in Turkish
Aegean waters.

Family Carcharhinidae Jordan and Evermann, 1896

The family Carcharhinidae is represented in Turkish
seas with 2 genera and 9 species: Carcharhinus altimus
(Springer, 1950), C. brachyurus (Giinther, 1870), C. brevi-
pinna (Valenciennes, 1839), C. falciformis (Bibron, 1839),
C. limbatus (Valenciennes, 1839), C. obscurus (Lesueur,
1818), C. plumbeus (Nardo, 1827), and Prionace glauca
(Linnaeus, 1758). Contemporary occurrences of C. altimus,
C. brachyurus, C. brevipinna, C. falciformis, C. limbatus,
C. obscurus, C. plumbeus, and Prionace glauca in Turkish
waters were confirmed in several studies (Kabasakal &
Kabasakal, 2004; Filiz & Kabasakal, 2015; Yagloglu et
al., 2015; Kabasakal et al., 2017; Bengil, 2020; Ergiiden
et al., 2020c,d; Kabasakal & Bilecenoglu, 2020; Kaba-
sakal, 2020b). Since the occurrence of C. melanopterus is
based on an old record by Mater & Merig (1996), and the
questionable status of the species was emphasised by Ser-
ena et al., (2020), further investigation is needed to clarify
its questionable status in Turkish waters. In an extensive
survey on the chondrichthyan fishes of iskenderun Bay
(northeastern Mediterranean Sea), Basusta et al. (1998)
recorded the big nose shark, C. altimus, for the first
time in Turkish waters, followed by a recent capture of
a few specimens in Turkish Mediterranean waters (Ayas
et al., 2020). Recent surveys confirm the occurrence
of the dusky shark, C. obscurus off the Turkish coast of
the Levantine Sea (Kabasakal et al., 2017; Kabasakal &
Bilecenoglu, 2020). Occurrence of the spinner shark, C.
brevipinna, was confirmed by Filiz & Kabasakal (2015)
based on a specimen of the species photographed in Bay
of Gokova, and several other specimens have recently
been recorded in Antalya and Mersin gulfs (Ayas et al.,
2019; Kabasakal & Bilecenoglu, 2020). In an extensive
survey of large sharks in Turkish waters, based on data

mining from reliable online sources, C. brachyurus and
C. falciformis were recorded for the first time in Turkish
Mediterranean waters (Kabasakal & Bilecenoglu, 2020).
In terms of abundance, C. plumbeus and P glauca are
the most common carcharhinid sharks occurring in the
Aegean and Mediterranean waters of Turkey (Kabasakal,
2020b).

Family Sphyrnidae Bonaparte, 1840

Our knowledge on hammerhead sharks (family
Sphyrnidae) in Turkish waters is consisted of rudimentary
data. Ulutirk (1987) and Kabasakal & Kabasakal (2004)
reported on rare occurrences of the smooth hammerhead
shark, Sphyrna zygaena (Linnaeus, 1758), off Gokgeada
coasts (northern Aegean Sea). Recently, in August 2015,
it was observed off the Kas Peninsula (western Levantine
basin) (Kabasakal et al., 2017). Although its occurrence
was confirmed, S. zygaena is considered as a rare shark
in Turkish waters (Kabasakal, 2020b).

Order Squaliformes
Family Dalatiidae Gray, 1851

Kabasakal & Kabasakal (2002) reported rare occur-
rences of Dalatias licha (Bonnaterre, 1788), caught in
deep-water bottom-trawl fishery in the northern Aegean
Sea. Recently, an adult female of D. licha, 118 cm TL,
became entangled in a trammel net set at a depth of 40
m in Iskenderun Bay (northeastern Mediterranean sea)
(Ergliden et al., 2017). In June 2018 a specimen of D. licha
was stranded on Alanya coast (Gulf of Antalya, eastern
Mediterranean Sea) (Kabasakal & Bilecenoglu, 2020).

Family Etmopteridae Fowler, 1934

Occurrences of Etmopterus spinax (Linnaeus, 1758)
in bottom trawl fishery have been reported from Turkish
Aegean and Mediterranean waters (Kabasakal & Unsal,
1999; Kabasakal & Kabasakal, 2004; Bilge et al., 2010;
Basusta, 2015; Bayhan et al., 2018). Velvet belly is a
more frequent bycatch in demersal fishery conducted
in Aegean waters, where the occurrence of hundreds of
neonates and juveniles suggests a bathyal nursery ground
in the region (Kabasakal & Kabasakal, 2004; Bilge et al.,
2010).

Family Somniosidae Jordan, 1888

Serena et al. (2020) considered Somniosus rostratus
(Risso, 1827) as a rare shark in the eastern Mediter-
ranean. Recently, Irmak & Ozden (2021) reported the
occurrence of this species in Turkish waters based on
a specimen incidentally caught by a swordfish (Xiphias
gladius) longline off Fethiye coast (southeastern Aegean
Sea) in November 2008. Irmak & Ozden (2021) also re-
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ported that the longline was broken and dropped below
at least a depth of 2500 m; thus, the sampling depth of
the mentioned specimen is among the deepest observa-
tion points of the species in the Mediterranean Sea. S.
rostratus is an extant, but rare shark in Turkish waters.

Family Oxynotidae Gill, 1863

Oxynotus centrina (Linnaeus, 1758) occurs in the
Marmara, Aegean, and Mediterranean seas (Basusta et
al., 2015; Yigin et al., 2016; Kabasakal, 2020b), and is
considered as a rare and threatened species in Turkish
waters. A recent review on the occurrence and status of O.
centrina in the eastern Mediterranean (Kabasakal, 2015b)
revealed that between the late 1800s and 2012, the highest
number of O. centrina specimens (72%) was recorded in
the Aegean Sea, followed by the Sea of Marmara (21.5%).

Family Centrophoridae Bleeker, 1859

In the recent field guide to the sharks of Turkish
waters, two species of the Centrophoridae are listed, Cen-
trophorus granulosus and C. uyato (Kabasakal, 2020b).
However, the validity of C. granulosus and C. uyato is
still debated among taxonomists (Serena et al., 2020).
Some researchers suggest that the Mediterranean spe-
cies of Centrophorus should be named C. uyato, while
others propose a new description of the species with a
new neotype (Serena et al., 2020). Following the cur-
rent recommendations given by Serena et al. (2020), |
consider Centrophorus cf. uyato (Rafinesque, 1810), as a
valid species in Turkish waters. Although the specimens
of Centrophorus from the Marmara Sea in the early 1990s
were identified as C. granulosus (Benli et al., 1993), they
should be re-examined for correct identification and
naming. A single recording of C. cf. uyato from the north-
ern Marmara bathyal has been reported by Merig (1995).
C. cf. uyato is an extant but rare shark in Turkish waters.

Family Echinorhinidae Gill, 1862

Although Echinorhinus brucus (Bonnaterre, 1788) had
long been considered extinct in Turkish waters, in October
2002, a bramble shark E. brucus was imaged at a depth of
1,214 m in the northern Marmara Sea (Kabasakal et al.,
2005). Recent studies provide further records confirming
the contemporary existence of E. brucus in Turkish waters
(Kabasakal & Dalyan, 2011; Kabasakal & Bilecenoglu,
2014; Kabasakal, 2017b). Available data reveal that E.
brucus is an extant but rare shark species in Turkish waters.

Order Squatiniformes
Family Squatinidae de Blainville, 1816

The family Squatinidae is represented in Turkish
seas with 3 species: Squatina aculeata Cuvier, 1829,

S. oculata Bonaparte, 1840 and S. squatina (Linnaeus,
1758). Contemporary occurrences of S. aculeata,
S. oculata, and S. squatina have been confirmed by
Basusta (2002), Filiz et al. (2005), Basusta (2015),
Yaglioglu et al. (2015), Ergliden & Bayhan (2015b),
Ergliden et al. (2019), Kabasakal (2019b), Yigin et al.
(2019), and Bengil (2020). S. squatina is considered as
one of the largest sharks in Turkish waters and, histori-
cally, it was one of the commercially important shark
species in Turkish demersal fishery (Kabasakal et al.,
2017; Kabasakal, 2019b). However, there has been an
alarming decrease recorded in angel shark populations
and the survival of this species may be threatened. As
recent surveys show, S. squatina accounts for less than
2% of the total shark biomass incidentally caught by
Turkish fishermen (Yaghglu et al., 2015; Kabasakal et
al., 2017), and its populations has drastically declined
since the early 2000s (Kabasakal, 2019b). All three
species of Squatina are now considered as endangered
species in Turkish seas.

Questionable species

In previous studies, Aksiray (1987), and Mater
and Meri¢ (1996) included Carcharhinus longimanus
(Poey, 1861), C. melanopterus (Quoy and Gaimard,
1824), Sphyrna lewini (Griffith and Smith, 1834), and
smalleye hammerhead shark, Sphyrna tudes (Valen-
ciennes, 1822), in the list of marine ichthyofauna of
Turkey. However, there are no confirmed reports of
living individuals of these species in Turkish waters.
Furthermore, Aksiray (1987) has not given any in-
formation on where the specimens of these species
were captured or are being preserved for further ex-
amination. The most recent review of species diver-
sity of chondrichthyes in the Mediterranean Sea by
Serena et al. (2020) does not include C. longimanus
among the Mediterranean fauna and considers the
occurrence of C. melanopterus as questionable. The
status of occurrence of S. lewini and S. tudes in the
Mediterranean Sea is considered as rare and vagrant,
respectively (Serena et al., 2020). Bariche (2012)
included the scalloped hammerhead shark, S. lewini,
in his recent field guide of marine resources of the
eastern and southern Mediterranean, but considers S.
lewini very rare to absent in the region. For the mo-
ment, according to reports by Serena et al. (2020), C.
longimanus cannot be included in the Mediterranean
fauna. The occurrence statuses of C. melanopterus,
S. lewini, and S. tudes in Turkish waters have always
been a subject of debate, therefore these species,
considered as questionable by contemporary ichthy-
ologists, and are not included in current ichthyologi-
cal inventories of the seas of Turkey (e.g., Bilecenoglu
et al., 2014; Kabasakal, 2020b). Further research is
required to clarify the presence of C. melanopterus,
S. lewini, and S. tudes in Turkish waters.
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Nursery grounds of sharks along Turkish coasts

In terms of survival and management of shark
populations, nursery grounds, where the parturition and
development of new generations of sharks occur, are
considered as critical habitats. Therefore, the mapping of
these areas is of high importance. Following the surveys
performed during the last two decades, four possible
nursery grounds of sharks were discovered along the
Turkish coast, three in the Aegean Sea and one in the
northeastern Mediterranean Sea (Kabasakal & Kabasakal,
2004; Filiz & Gulsahin, 2015; Kabasakal, 2020c; Basusta
etal., 2021).

Based on incidental captures of neonates with heal-
ing umbilical scars on the belly, Kabasakal & Kabasakal
(2004) suggested that the bathyal grounds off the
northern coasts of Gokgeada (northeastern Aegean Sea)
may serve as a breeding ground for Hexanchus griseus,
Scyliorhinus canicula, Etmopterus spinax, and Dalatias
licha. According to Filiz & Gilsahin (2015), Boncuk Bay
(southeastern Aegean Sea) is a confirmed nursery ground
of Carcharhinus plumbeus, where yearly aggregations
of pregnant females occur periodically from May to July
(Filiz, 2018). According to Kabasakal (2020c), Edremit
Bay (northeastern Aegean Sea) may serve as a nursery
ground for Carcharodon carcharias, whereas the sur-
rounding insular marine area outside of the bay waters
may serve as a growing and feeding ground for juveniles
until maturity. Last but not least, based on the records of
neonate sandbar sharks in Arsuz coast (Iskenderun Bay)
and Yumurtahk Bight (NE Mediterranean Sea), Ergliden
et al. (2020c) and Basusta et al. (2021) suggested that this
area may represent a second breeding and nursery ground
for C. plumbeus, after Boncuk Bay, along the Turkish
coast. The combined results of these studies provide solid
evidence of the occurrence of multiple shark nurseries
along the Turkish coasts, therefore an effective manage-
ment of these grounds is crucial to the overall survival
and biodiversity of Mediterranean sharks.

Bycatch of sharks in Turkish waters

There has been a considerable increase in the number
of studies on the status of sharks incidentally captured
during commercial fishing in Turkish waters. Bycatch of
sharks were reported both in pelagic and demersal fisher-
ies, emphasising a multimodal threat to the survival of
sharks in Turkish seas (Bok et al., 2011; Ceyhan & Akyol,
2014; Yagloglu et al., 2015; Filiz et al., 2018; Bengil &
Basusta, 2018). According to Bengil and Basusta (2018),
nearly half of the cartilaginous fish species (n=76) living in
Turkish waters are particularly threatened from bycatch,
which is a serious threat to the overall survival and future
of cartilaginous fish in the eastern Mediterranean. In a
recent study, Kabasakal et al. (2017) examined large shark
species incidentally captured by commercial fishing gear
in Turkish waters and the amount of catches of these spe-

cies between 1990 and August 2015. Summing up, we
can say that sharks are captured as “non-target species”
in commercial fisheries in Turkish waters. In the recently
published national action plan for the conservation of
cartilaginous fishes of Turkish waters (Oztirk, 2018),
bycatch in trawl, trammel net and purse seine unreported
and unregulated fishing has been listed as the main threat
for the cartilaginous species, occurring in the mentioned
region.

Conservation of sharks in Turkish waters

Degradation of important nursery grounds and other
critical coastal habitats due to marine pollution, overfish-
ing, coastal urbanisation, and unplanned human occupa-
tion is another serious threat to the survival of sharks. A
recent research on the extinction risk and conservation
of globally distributed lineage of 1,041 chondrichthyan
species emphasised that the extinction risk of chondrich-
thyans is substantially higher than that in most other
vertebrates, and only one third of chondrichthyan species
are considered safe (Dulvy et al., 2014). Following the
revisions proposed in the national action plan (Oztiirk,
2018), which were positively implemented in the fisher-
ies act of Turkey (Official Gazette 2016, 2018; Oztiirk,
2018; Official Gazette 2020), the following shark species
are currently considered under protection: Carcharhinus
falciformis, C. plumbeus, Prionace glauca, Galeorhinus
galeus, Sphyrna zygaena, Cetorhinus maximus, Isurus
oxyrinchus, Lamna nasus, Alopias superciliosus, A. vulpi-
nus, Squalus acanthias, S. blainvillei, Oxynotus centrina,
Squatina aculeata, S. oculata, and S. squatina. The fisher-
ies act prohibits any person under Turkey’s jurisdiction
to kill and/or land the sharks from the list of protected
species, and any violation of this law is sanctioned by a
fine. It is an urgent necessity for some species, including
large shark species, of whose population structures we
still do not know much, to be included in the protection
scope immediately. One of these species is Carcharodon
carcharias, which is critically endangered in the Mediter-
ranean Sea and was listed in Annex Il (Endangered or
Threatened species) of the protocol concerning Specially
Protected Areas and Biological Diversity in the Mediter-
ranean of the Barcelona Convention for the Protection of
the Marine Environment and the Coastal Region of the
Mediterranean. Being a signatory state of the Barcelona
Convention, Turkey should take immediate action to
protect C. carcharias.

CONCLUSIONS

Following the publication of A Field Guide to the
Sharks of Turkish Waters in early summer 2020 (Kaba-
sakal, 2020b), three remarkable events happened that
have made the revision of the published species list a
necessity. The first event was related to the first records
of Carcharhinus brachyurus and C. falciformis in Turkish
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waters (Kabasakal & Bilecenoglu, 2020). The second was
the publication of a milestone article on the species di-
versity, taxonomy, and distribution of Mediterranean and
Black Sea chondrichthyans (Serena et al., 2020), which
indicates Centrophorus cf. uyato as a valid species of the
genus Centrophorus and reveals Carcharhinus melano-
pterus as a questionable species in the region. The last
event was the confirmation of the presence of Somniosus
rostratus in Turkish waters (Irmak & Ozden, 2021).

Available data have revealed that the current shark fa-
una of the Turkish waters includes 37 confirmed species.
Questionable occurrences of C. melanopterus, S. lewini,
and S. tudes, which are included in relevant ichthyolo-
gical inventories of Turkish waters (Aksiray, 1987; Mater
& Merig, 1996), require confirmation. Although, Aksiray
(1987) also mentioned the occurrence of C. longimanus
in Turkish shark fauna, the species is not included in the
present inventory due to its absence in the entire Mediter-
ranean (Serena et al., 2020).

When the results of the current study (n=37 species)
are compared with the list, which was published in the
early 2000s and includes 31 species (Kabasakal, 2002),
it can be seen that remarkable changes have taken place
over the past 20 years. It has been confirmed that Carcha-
rias taurus, Carcharhinus limbatus, C. obscurus, and Echi-
norhinus brucus, which are listed as questionable in the
list provided by Kabasakal (2002), occur in Turkish waters
(Cengiz et al., 2011; Kabasakal et al., 2017; Kabasakal &
Bilecenoglu, 2020). Although Kabasakal (2002, 2020b)
reported that Centrophorus granulosus and C. uyato oc-
cur in Turkish waters, in the light of current information
(Serena et al., 2020), the status of the species of the genus
Centrophorus in the region should be updated to that of
C. cf. uyato. During this period, three new record species
(Alopias superciliosus, Carcharhinus brachyurus, and C.
falciformis) were included in the shark fauna of Turkey
(Mater, 2005; Kabasakal & Bilecenoglu, 2020).

Based on current information, it can be observed
that the most important threat to sharks in Turkish waters
comes from bycatch (Bok et al., 2011; Ceyhan & Akyol,
2014; Yagloglu et al., 2015; Filiz et al., 2018; Bengil &
Basusta, 2018). Although considerable efforts have been
made in recent years to protect the generations of sharks
and prevent them from being harmed by incidental cap-
tures, sharks cannot be safe from bycatch fishery. The
necessity and value of legal regulations for the purpose

of protection of shark species is unquestionable and ob-
vious. However, fisheries news in published or internet
media, as well as in social media, give the impression
that these legal measures are not yet deterrent. Although
fines have started to be imposed, it is a concrete fact
that we are still far from an awareness of conservation
based on ecological facts and where fishermen respect
sharks as “the species that have a fundamental place in
the balance of the ecosystem.” Releasing sharks back
into the sea is an important but not the only measure
to implement, as their survival is also profoundly af-
fected by the conditions during the handling. Fishermen
must understand the need for sharks in the ecosystem.
Only protective efforts will come to a conclusion if this
awareness is achieved.

The last but not least important issue is the potential of
the increasingly numerous aquaculture facilities to attract
especially large sharks to the coasts. Although sharks are
active predators, they can also be opportunistic feeders,
which do not refuse the easy feeding environment that
aquaculture facilities offer. Concentrations of predatory
sharks are increasingly being recorded around aquacul-
ture facilities off the Turkish coast, as in different parts
of the world (Kabasakal & Gedikoglu, 2015). A recent
provoked sandbar shark (Carcharhinus plumbeus) attack
on commercial divers near an aquaculture cage (Ergliden
et al., 2020d) is representative of the potential threat to
the public that can result from the stimulating effect of
aquaculture facilities.
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POVZETEK

Favna morskih psov v turskih morjih Steje po do sedaj zbranih podatkih 37 potrjenih vrst: Hexanchus
griseus, Heptranchias perlo, Echinorhinus brucus, Squalus acanthias, S. blainvillei, Centrophorus cf. uyato,
Etmopterus spinax, Somniosus rostratus, Oxynotus centrina, Dalatias licha, Squatina aculeata, S. oculata, S.
squatina, Carcharias taurus, Odontaspis ferox, Alopias superciliosus, A. vulpinus, Cetorhinus maximus, Car-
charodon carcharias, Isurus oxyrinchus, Lamna nasus, Galeus melastomus, Scyliorhinus canicula, S. stellaris,
Galeorhinus galeus, Mustelus asterias, M. mustelus, M. punctulatus, Carcharhinus altimus, C. brachyurus, C.
brevipinna, C. falciformis, C. limbatus, C. obscurus, C. plumbeus, Prionace glauca, in Sphyrna zygaena. Na
podlagi zdajsnjih podatkov morske pse v turskih morjih v najvecji meri ogroza prilov.

Klju¢ne besede: Elasmobranchii, seznam vrst, pregled stanja, Turcija
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ABSTRACT

Three previously unpublished records of the great white shark, Carcharodon carcharias (Linnaeus, 1758),
in Turkish waters were discovered through social media and internet data mining. Two of the individuals were
recorded in the Sea of Marmara and the third in Edremit Bay (northeastern Aegean Sea). Understanding the
historical occurrence and abundance of sharks in a given geographic area is critical. Thus, citizen science, social
media supported studies, and analyses of historical data, which have produced relevant results in recent years,
will undoubtedly help toward a more effective protection and management of this top predator.

Key words: historical data, citizen science, social media, sharks, megafauna

GRANDI SQUALI BIANCHI, CARCHARODON CARCHARIAS, NASCOSTI NEL PASSATO:
TRE RITROVAMENTI INEDITI DELLA SPECIE IN ACQUE TURCHE

SINTESI

Tre registrazioni inedite del grande squalo bianco, Carcharodon carcharias (Linnaeus, 1758), in acque
turche sono state scoperte attraverso i social media e il data mining di internet. Due degli individui sono
stati registrati nel Mar di Marmara e il terzo nella baia di Edremit (Egeo nord-orientale). Comprendere la
presenza storica e I’labbondanza di squali in una data area geografica é fondamentale. Quindi, la citizen
science, gli studi supportati dai social media e le analisi dei dati storici, che hanno prodotto risultati
rilevanti negli ultimi anni, aiuteranno senza dubbio a rendere pit efficace la protezione e la gestione di
questo grande predatore.

Parole chiave: dati storici, scienza dei cittadini, social media, squali, megafauna
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INTRODUCTION

The great white shark, Carcharodon carcharias
(Linnaeus, 1758) (Lamniformes: Lamnidae), is a glob-
ally widespread apex predator (Moro et al., 2020).
It is a large shark with an estimated total length of
up to 640 cm (Randall, 1973), occurring circum-
globally, but mostly in warm-temperate waters and
less frequently in tropical regions, from the surface
waters to depths of over 1280 m (Ebert & Stehmann,
2013). Once stigmatised as a man-eating monster, it
has now resurrected as a charismatic flagship mem-
ber of the marine megafauna and one of the stars of
conservation action (Mazzoldi et al., 2019).

In truth, historical and contemporary occurrences
of C. carcharias have always been an attractive topic
in the field of shark research (e.g., De Maddalena &
Heim, 2012; Kabasakal, 2020a). In a recent study,
Moro et al. (2020) reported 773 verified historical
and contemporary records of C. carcharias from sev-
eral regions of the Mediterranean Sea. Data on the
occurrence of the great white shark in Turkish waters
include a total of 62 historical and contemporary
records (Kabasakal, 2020a).

In the present article, authors report the occur-
rence of 3 previously unpublished records of C.
carcharias from Turkish waters, based on historical
photographs.

MATERIAL AND METHODS

This article is part of an ongoing research begun
in the early 2000s for the purpose of collecting and
archiving historical and contemporary occurrence
data of Carcharodon carcharias in Turkish waters, at
the initiative of the Ichthyological Research Society.
The results of the project called Turkish Great White
Shark Data Archive (TGWSDA), comprised of data
on 62 specimens and their images, gathered over the
past 20 years, were recently published (Kabasakal,
2020a). The data concerning the 3 unpublished
records of C. carcharias specimens caught in Turk-
ish waters were obtained through data mining in
the digitalized media of old newspapers published
between the 1900s and the 1930s (2 specimens),
as well as in contemporary internet news portals
(1 specimen). Historical and contemporary photo-
graphs of the great white shark accompanied by
informative content were published on social media
platforms such as Facebook and Instagram, which
are now accepted as important sources of informa-
tion attracting a remarkably increasing interest of
researchers (e.g., Boldrocchi & Storai, 2021; Ka-
basakal & Bilecenoglu, 2020; Giovos et al., 2021).
Since online communities and website administra-
tors may react negatively to the use of their online
content by researchers, following the ethical code

proposed by Monkman et al. (2017), all internet
content scraping activity was performed responsibly
to avoid compromising any personal data or image.
An individual shark record was considered valid if
the respective digital photograph provided a clear
side view of the specimen, or in the case of video
footage, if the shark was visible for a reasonable
enough time, ca. 5 seconds, allowing the capture
of a still image for the identification of the shark
species. The species identification of the specimens
in the extracted photographs followed the descrip-
tive characters presented by De Maddalena & Heim
(2012) and Ebert & Stehmann (2013). Moreover,
to crosscheck the validity of the identification,
the extracted images of the historical specimens
were compared to photographs of contemporary
specimens of C. carcharias captured in an identical
or similar perspective. To provide a visual guide-
line for a quick crosscheck, the historical and the
contemporary photographs of the respective great
white shark were shown side by side. The examined
photographs are preserved in the personal archive
of the first author and available for inspection on
request. The length and weight data of the exam-
ined specimens of C. carcharias are based on the
information provided in the accompanying news
content related to the respective great white shark.

RESULTS AND DISCUSSION

The examined three specimens (Figs. 1 above, 2
left, centre, 3 centre) were identified as Carcharo-
don carcharias (Linnaeus, 1758) on the basis of the
following characteristics: all three specimens had
prominent triangular teeth. Likewise, the snouts
exhibited a strong and conical structure. In addition,
the black spots on the tip of the nose of specimen
3, captured on 14 July 2010, and the black spots on
the ventral surfaces of the pectoral fin tips (Fig. 3
centre) were consistent with the black spots seen on
the same body parts in the contemporary comparison
photographs of great white shark (Figs. 3 left, right).
The dental structure and the black mottling of the
examined specimens both coincided with the de-
scriptive characters stated by De Maddalena & Heim
(2012) and Ebert & Stehmann (2013).

Specimen 1 (Fig. 1) was caught off the Prince
Islands in the northeastern Marmara Sea on 2 Feb-
ruary 1926 (Fig. 4; spec. 1). Information about the
capture of specimen 1 was obtained from the news
compiled by Malkog¢ (2018) from the newspapers
of the period. According to the news published in
ikdam, one of the newspapers of the period, on
2 February 1926, the great white shark caught by
Yakup Kaptan and Kalkavanzade ibrahim Kaptan
was misidentified as dogfish (camgdz in Turkish),
and unfounded rumours of a human skeleton, three
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Fig. 1: (Above) Great white shark (spec. 1) caught on 2 February 1926; (below) comparison specimen published in
Kabasakal et al. (2009). Arrows indicate teeth on the lower jaw.

Sl. 1: (Zgoraj) Beli morski volk (osebek 1), ujet 2. februarja 1926; (spodaj) primerjalni osebek, objavljen v Kabasakal et
al. (2009). Puscice kazejo na zobovje spodnje Celjusti.

pairs of boots, and a fez — traditional Ottoman
men’s headwear — having been found in the stom-
ach of the shark were also mentioned. According
to the newspaper report, the great white shark was
estimated to be 500 cm long, 150 cm wide, and
weighing 2000 kg (Malkog, 2018). The newspaper
article further reported that the shark had teeth the
size of a big human finger and its mouth opening
was 68 cm wide. The shark, which was displayed
to the public in Istanbul, was the subject of news in
several other newspapers over the following days,
accompanied by exaggerated claims that its weight,
initially stated at 2000 kg, was 3000 or even 5000
kg (Malkog, 2018).

Specimen 2 (Fig. 2, left, centre) was caught off
Blylkada in 1936 (Fig. 4; spec. 2). The news ac-
companying the photograph of this great white shark
stated it was 500 cm long and weighing 3000 kg.
Since the information about this specimen appears
to be limited to one newspaper clipping, this is all
the data available on it. Finally, specimen 3 (Fig. 3,
centre) was caught more recently, on 14 July 2010,
off the coast of Kiiglikkuyu (Edremit Bay; Fig. 4,
spec. 3). According to the local news portal Canak-
kale Icinde (2010), the great white shark, which was
entangled in unspecified nets deployed by fisherman
Ahmet Karabiyik, was 150 cm long and weighed
30 kg. Specimen 3 was incidentally caught in the
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Fig. 2: (Left, centre) Great white shark (spec. 2) caught off Biiyiikada in 1936; (right) comparison specimen published
in Kabasakal and Gedikoglu (2008). Arrows indicate the characteristic triangular dentition of Carcharodon carcharias.
Sl. 2: (levo, sredina) Beli morski volk (osebek 2), ujet blizu Biiyiikada v letu 1936; (desno) primerjalni osebek,
objavijen v Kabasakal & Gedikoglu (2009). Puscice oznacujejo znacilno trikotno zobovje belega morskega volka.

recently documented nursery ground of C. carcharias
in the northeastern Aegean Sea (Kabasakal, 2020b).
Specimens 1 and 2 were incidentally caught in blue-
fin tuna, Thunnus thynnus, handline fishing, which
was common in Marmara between the 1900s and the
1930s, while specimen 3 was incidentally caught in
coastal artisanal net fishery.

With the addition of these individuals to those
registered with the TGWSDA, the number of great
white sharks recorded to date in Turkish waters
has increased to 65. This figure corresponds to 8.4
percent of the total number of individuals (n=773)
reported from the Mediterranean by Moro et al.
(2020). This study is a recent example that research-
ers are hesitant to accept the status quo, demonstrat-
ing that the use of historical photography/data, data
mining in social media or the internet, and citizen
science, can yield remarkable and highly accurate
results in shark research. The number of studies on
Mediterranean great whites and other sharks using
similar methodologies is increasing (e.g., Kabasakal,
2003,2020a; Zogaris & De Maddalena, 2014; Bol-
drocchi & Storai, 2021; Giovos et al., 2021; Jambura
etal., 2021).

Scientists tend to value anecdotal historical
reports less than more recent data collected in the
field; however, Kwok (2017) describes historical
photographs or old newspapers as “gold mines” of
researchers working in fields such as ecology, and
data mining such sources as “travelling in time.”
Therefore, comparison with current photographs
can be seen as a valid way of verifying the historical
material in question.

Understanding the historical occurrence and
abundance of sharks in a given geographic area is
critical. When the current absence of sharks begins
to overshadow their historical occurrence and abun-
dance, it may lead to the shifting baseline syndrome,
particularly in the younger generation of researchers,
which prevents a full appreciation of the population
collapse of cartilaginous fish in the Mediterranean.
Zogaris and De Maddalena (2014) also drew attention
to this, emphasising the importance of historical and
anecdotal studies in combating this syndrome. To give
an example, when the historical finds of great white
sharks in the Sea of Marmara that were frequently
mentioned in old fishing books and old newspapers,
were uncovered years later through this type of re-
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\‘t\ |

Fig. 3. (Left, right) Comparison specimen published in Kabasakal and Gedikoglu (2008); (centre) great white
shark (spec. 3) caught on 14 July 2010. Arrows indicate the conical snout, triangular teeth, and black blotches

on ventral surfaces of pectoral tips.

Sl. 3: (Levo, desno) Primerjalni osebek, objavijen v Kabasakal & Gedikoglu (2008); (sredina) beli morski volk (osebek
3), ujet 14. julija 2010. Puscice kaZejo konicast gobec, trikotne zobe in crne lise na trebusni strani prsnih plavuti.

search (e.g., Kabasakal 2003, 2020a), the majority of
the society and some contemporary researchers were
openly suspicious of them. However, the estimation
of occurrence of C. carcharias in the Marmara Sea and
the Strait of Istanbul is based on historical records of
40 specimens captured in bluefin tuna fisheries be-
tween 1881 and 1985 (Kabasakal, 2020a). Historical
sites of capture of great white sharks in this region
were concentrated in the Strait of Istanbul and the
pre-Bosphoric waters of the Marmara Sea, in which
bluefin tuna fishery has been known since the Byzan-
tine era (4th century CE) (Kabasakal, 2020a). Further
studies by De Maddalena and Heim (2012), Boldroc-
chi et al. (2017) and Moro et al. (2020) listed, 596,
628, and 773 records of Mediterranean great white
shark, respectively, and included historical material
as a remarkable part of the data sources analysed.
Meticulous analyses of similar historical photographs
can even change our perspective on the maximum
length that Carcharodon carcharias could reach (Cas-
tro, 2012; De Maddalena et al., 2001).

To sum up the above, when researching great
white sharks and other sharks in the Mediterranean,
we should not overlook the related historical material.
However, we should also acknowledge the importance
of following a certain methodology and verifying the
reliability of the historical material in question when
conducting such studies. Of course, this type of
research requires travelling very far back in time and
digging deep. (Kwok, 2017). But it appears that social
media and citizen scientists could be relied upon for
help in performing such work, as both sources have
repeatedly proven their potential and importance in
shark research in the Mediterranean. (Kabasakal &
Bilecenoglu, 2020; Boldrocchi & Storai, 2021; Giovos
et al., 2021; Jambura et al., 2021). In a similar study,
Boldrocchi and Storai (2021) stated that sightings of
blue sharks shared via Facebook and Instagram have
increased steadily since 2010, and that social media
platforms can now be considered as a primary source
of opportunistic shark encounter data. The significant
increase in the notifications of great white sharks,
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Fig. 4. Sites of captures of great white shark, specs. 1, 2 and 3, in the Sea of Marmara and in the northeastern

Aegean Sea.

Sl. 4: Lokalitete ulova primerkov (1,2 in 3) belega morskega volka v Marmarskem morju in v severovzhodnem

Egejskem morju.

especially on Turkish coasts since 2008, is also a result
of social media and citizen scientist activity (Kabasakal
2020a; Kabasakal & Bilecenoglu, 2020), and a similar
increase has been seen off the Libyan coast, for exam-
ple (Jambura et al., 2021).

In conclusion, the number of records of great
white shark observed in Turkish waters in the past
can be expected to increase, as access to historical
data, which can help stimulate public engagement
and conservation action (McClenachan et al., 2012),
becomes easier with the aid of digitisation. Car-
charodon carcharias, the flagship species of marine
megafauna, was classified as vulnerable worldwide

in the most recent IUCN Red List (Rigby et al., 2019).
Although not yet part of the scientific canon, citizen
science and social media supported studies and
analyses of historical data, which have yielded rel-
evant results in recent years, will undoubtedly help
toward a more effective protection and management
of this top predator.
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TRIJE NEOBJAVLJENI PRIMERI POJAVLJANJA BELEGA MORSKEGA VOLKA,
CARCHARODON CARCHARIAS, 1Z TURSKIH VODA IZBRSKANI 1Z PRETEKLOSTI

Hakan KABASAKAL & Erdi BAYRI
Ichthyological Research Society, Tantavi mahallesi, Mentesoglu caddesi, Idil apt., No: 30, D: 4, Umraniye, TR-34764 Istanbul, Turkey
e-mail: kabasakal.hakan@gmail.com

POVZETEK

Trije dosedaj neobjavljeni primeri o pojavljanju belega volka, Carcharodon carcharias (Linnaeus, 1758), v
turskih vodah, so bili izbrskani s podatkovnim rudarjenjem v socialnih medijih in na spletu. Dva primerka sta
bila ugotovljena v Marmarskem morju, tretji pa v zalivu Edremit (severovzhodno Egejsko morje). Poznavanje
histori¢nega pojavljanja in abundance morskih psov na dolocenem geografskem obmocju je izjemno po-
membno. S tega vidika ljubiteljska znanost, raziskave socialnih medijev in analize histori¢nih podatkov, ki so
v zadnjih letih ponudile pomembne podatke, nedvomno veliko pripomorejo k ucinkoviti zasciti in ravnanjem
s tem klju¢nim plenilcem.

Klju¢ne besede: histori¢ni podatki, ljubiteljska znanost, socialni mediji, morski psi, megafavna
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ABSTRACT

The authors report the capture of a specimen of crested oarfish, Lophotus lacepede Giorna, 1809, from the
coast of Syria. The specimen was medium size, measuring 724 mm in total length (TL) and 701 mm in standard
length (SL), and weighing 959.6 g. It displayed gonadal activity and its stomach was empty. The specimen was
described, including morphometric measurements and meristic counts. This finding represents the first record
of the species for Syrian waters and a new record for the Levant Basin. It also constitutes the easternmost limit
of the species’ extension range in the Mediterranean Sea.

Key words: total length, total body weight, distribution, extension range, Levant Basin, eastern Mediterranean Sea

PRIMO RITROVAMENTO DEL PESCE LIOCORNO LOPHOTUS LACEPEDE
(OSTEICHTHYES: LOPHOTIDAE) LUNGO LA COSTA SIRIANA
(MEDITERRANEO ORIENTALE)

SINTESI

Gli autori riportano la cattura di un esemplare di pesce liocorno, Lophotus lacepede Giorna, 1809, lungo la
costa della Siria. L’'esemplare era di medie dimensioni, misurava 724 mm di lunghezza totale (TL) e 701 mm di
lunghezza standard (SL), per un peso di 959,6 g. Mostrava attivita gonadica e il suo stomaco era vuoto. Nell’ar-
ticolo viene descritto I'esemplare, includendo misure morfometriche e conteggi meristici. Questo ritrovamento
rappresenta il primo dato della specie per le acque siriane e una nuova segnalazione per il bacino del Levante.
Costituisce anche il limite pit orientale dell’area di estensione della specie nel mare Mediterraneo.

Parole chiave: lunghezza totale, peso corporeo totale, distribuzione, range di estensione, Bacino del Levante,
Mediterraneo orientale
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INTRODUCTION

The crested oarfish, Lophotus lacepede Giorna,
1809 is widely distributed in most oceans from the
surface to a depth of 300 m (Knudsen, 2015). The
species is known along the western coasts of the
Atlantic, from the Gulf of Mexico to southern Brazil
(Robins & Ray, 1986), and in southern Australia (May
& Maxwell, 1986). L. lacepede is found in the eastern
coasts of Africa (Smith & Hemstra, 1986; Knudsen,
2015) and in the waters surrounding Réunion Island
(Letourneur et al., 2004).

L. lacepede is known in the eastern Atlantic, off
Portugal, and southward from Madeira and the Ca-
nary Islands (Palmer, 1986; Knudsen, 2015). Palmer
(1986) noted that in the Mediterranean, the species
occurred throughout the western Basin, but not in
the eastern Basin. However, more recent observa-
tions and captures of L. lacepede indicate that its

370N o TURKEY
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35N - -
34N
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Fig. 1: Map of the Syrian coast with the black star
indicating the capture site of Lophotus lacepede.

Sl. 1: Zemljevid sirske obale z oznaceno lokaliteto ulo-
va (¢rna zvezdica), kjer je bil ujet primerek copovke.

Tab. 1: Morphometric measurements in mm and as
percentages of total length (%TL), meristic counts
and weight in grams recorded in the specimen of
Lophotus lacepede collected off the Syrian coast.
Tab. 1: Morfometri¢ne meritve, izraZzene v mm in
kot delez celotne dolzine (%TL), meristicna Stetja
ter teza v gramih na primerku ¢opovke, ujetem ob
sirski obali.

Reference MSL 2320
Morphometric measurements mm % TL
Total length 724 100.0
Standard length 701 96.8
Body depth 118 16.3
Head length 109 15.1
Space before mouth 17 2.3
Eye diameter 31 4.3
Iris diameter 17 2.3
Pre-orbital length 43 5.9
Pre-pectoral fin length 102 14.1
Pectoral fin length 46 6.4
Pectoral fin base 16 22
Dorsal fin length 704 97.2
Pre-anal fin 661 91.3
Anal fin length 22 3.0
Anal fin base 15 2.1
Meristic counts

Dorsal fin rays 228
Anal fin rays 18
Pectoral fin rays 13
Caudal fin soft rays 19
Lateral line scales 101
Total wight (g) 959.6

distribution in this sea should be reassessed. Accord-
ing to Minos et al. (2015), the species was recorded
off some northern regions of the western Basin, from
Gibraltar (Rey, 1983) to the Italian seas (Tortonese,
1970; Minos et al., 2015) and the coast of Sicily,
which also constitutes the southern extension range
of the species in this basin (Ragonese et al., 1997).
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Further southward, L. lacepede is only known from
the Algerian coast (Bachouche et al., 2016) but is
unknown to date in Morocco (Lloris & Rucabado,
1998) and Tunisia Ounifi-Ben Amor et al., 2016;
Rafrafi-Nouira, 2016).

L. lacepede is also known in the Adriatic Sea;
historical and more recent captures were listed by
Dulcic & Ahnelt (2007), and additional records of
large specimens observed in the same sea w