
Anali za istrske in mediteranske študije
Annali di Studi istriani e mediterranei

Annals for Istrian and Mediterranean Studies
Series Historia Naturalis, 35, 2025, 1Series Historia Naturalis, 35, 2025, 1

UDK 5                       Annales, Ser. hist. nat., 35, 2025, 1, pp. 1-170, Koper 2025	  ISSN 1408-533X



KOPER 2025

Anali za istrske in mediteranske študije
Annali di Studi istriani e mediterranei

Annals for Istrian and Mediterranean Studies

Series Historia Naturalis, 35, 2025, 1

UDK 5 									                  ISSN 1408-533X 
									                e-ISSN 2591-1783



ANNALES · Ser. hist. nat. · 35 · 2025 · 1

Anali za istrske in mediteranske študije - Annali di Studi istriani e mediterranei - Annals for Istrian and Mediterranean Studies

ISSN 1408-533X	     UDK 5 	 Letnik 35, leto 2025 številka 1
e-ISSN 2591-1783

UREDNIŠKI ODBOR/
COMITATO DI REDAZIONE/

BOARD OF EDITORS: 

Alessandro Acquavita (IT), Nicola Bettoso (IT), Christian Capape (FR), 
Darko Darovec, Dušan Devetak, Jakov Dulčić (HR), Edy Fantinato (IT), 
Serena Fonda Umani (IT), Andrej Gogala, Daniel Golani (IL), Danijel 
Ivajnšič, Hakan Kabasakal (TR), Mitja Kaligarič, Marcelo Kovačič (HR), 
Petar Kružić (HR), Lovrenc Lipej, Vesna Mačić (ME), Alenka Malej, 
Borut Mavrič, Patricija Mozetič, Martina Orlando-Bonaca, Michael 
Stachowitsch (AT), Francesco Tiralongo (IT), Tom Turk, Al Vrezec

Glavni urednik/Redattore capo/
Editor in chief: Darko Darovec

Odgovorni urednik naravoslovja/ 
Redattore responsabile per le scienze 

naturali/Natural Science Editor: Lovrenc Lipej

Urednica/Redattrice/Editor: Martina Orlando-Bonaca

Prevajalci/Traduttori/Translators: Martina Orlando-Bonaca (sl./it.)

Oblikovalec/Progetto grafico/
Graphic design: Dušan Podgornik, Lovrenc Lipej

Tisk/Stampa/Print: Založništvo PADRE d.o.o.

Izdajatelja/Editori/Published by: Zgodovinsko društvo za južno Primorsko - Koper / Società storica 
del Litorale - Capodistria©

Inštitut IRRIS za raziskave, razvoj in strategije družbe, kulture in 
okolja / Institute IRRIS for Research, Development and Strategies 
of Society, Culture and Environment / Istituto IRRIS di ricerca, 
sviluppo e strategie della società, cultura e ambiente©

Sedež uredništva/Sede della redazione/
Address of Editorial Board: 

Nacionalni inštitut za biologijo, Morska biološka postaja Piran / 
Istituto nazionale di biologia, Stazione di biologia marina di Pirano / 
National Institute of Biology, Marine Biology Station Piran 
SI-6330 Piran /Pirano, Fornače/Fornace 41, tel.: +386 5 671 2900, 
fax +386 5 671 2901;
e-mail: annales@mbss.org, internet: www.zdjp.si

Redakcija te številke je bila zaključena 20. 06. 2025.

Sofinancirajo/Supporto finanziario/
Financially supported by: 

Javna agencija za znanstveno-raziskovalno in inovacijsko 
dejavnost Republike Slovenije (ARIS) 

Annales - Series Historia Naturalis izhaja dvakrat letno.

Naklada/Tiratura/Circulation: 300 izvodov/copie/copies

Revija Annales, Series Historia Naturalis je vključena v naslednje podatkovne baze / La rivista Annales, series Historia Naturalis è 
inserita nei seguenti data base / Articles appearing in this journal are abstracted and indexed in: BIOSIS-Zoological Record (UK); 

Aquatic Sciences and Fisheries Abstracts (ASFA); Elsevier B.V.: SCOPUS (NL); Directory of Open Access Journals (DOAJ). 

To delo je objavljeno pod licenco / Quest’opera è distribuita con Licenza / This work is licensed under a Creative Commons BY 4.0.

Navodila avtorjem in vse znanstvene revije in članki so brezplačno dostopni na spletni strani https://zdjp.si/en/p/annalesshn/
The submission guidelines and all scientific journals and articles are available free of charge on the website https://zdjp.si/en/p/annalesshn/

Le norme redazionali e tutti le riviste scientifiche e gli articoli sono disponibili gratuitamente sul sito  https://zdjp.si/en/p/annalesshn/



ANNALES · Ser. hist. nat. · 35 · 2025 · 1

Anali za istrske in mediteranske študije - Annali di Studi istriani e mediterranei - Annals for Istrian and Mediterranean Studies

UDK 5                                                      Letnik 35, Koper 2025, številka 1                                      ISSN 1408-53 3X
e-ISSN 2591-1783 

VSEBINA / INDICE GENERALE / CONTENTS

BIOTSKA GLOBALIZACIJA
GLOBALIZZAZIONE BIOTICA
BIOTIC GLOBALIZATION

Okan AKYOL, Oğuzhan TAKICAK & 
Hasan TARUN
A Fugitive Lessepsian Fish in a Sea-Cage 
Farm in the Aegean Sea: Stephanolepis 
diaspros (Monacanthidae) ................................
Ubežni lesepski migrant iz ribogojnice 
v Egejskem morju: Stephanolepis 
diaspros (Monacanthidae)

Nicola BETTOSO, Lisa FARESI, Valentina 
TORBOLI & Jose A. CUESTA
Additional Record of the Pea Crab 
Pinnotheres bicristatus (Brachyura: 
Pinnotheridae) in the Adriatic Sea ....................
Dodatni zapis o pojavljanju stražne 
rakovice vrste Pinnotheres bicristatus 
(Brachyura: Pinnotheridae) 
v Jadranskem morju

Alan DEIDUN, Sarah BAUMANN, 
Bruno ZAVA & Maria CORSINI-FOKA
Confirming the Occurrence of the 
Non-Indigenous Pteragogus trispilus 
(Actinopterygii: Labridae) within 
Maltese Waters ................................................
Potrditev pojavljanja tujerodne ustnače 
vrste Pteragogus trispilus (Actinopterygii: 
Labridae) znotraj malteških voda

Deniz ERGÜDEN, Yusuf Kenan BAYHAN, 
Sibel ALAGÖZ ERGÜDEN & Deniz AYAS
A New Ichthyological Record and 
Distributional Update for Epigonus 
denticulatus Dieuzeide, 1950 in 
Turkish Mediterranean Waters ...........................
Nov ihtiološki zapis in podatki o 
razširjenosti rjavega veleokca, Epigonus 
denticulatus Dieuzeide, 1950 v turških 
sredozemskih vodah

Sara LADOUL, Farid HEMIDA, 
Christian REYNAUD & Christian CAPAPÉ
On the Occurrence of Cornish Blackfish 
Schedophilus medusophagus 
(Osteichthyes: Centrolophidae) 
from the Maghreb Shore 
(Southwestern Mediterranean Sea) ...................
Potrjena prisotnost meduzojeda 
Schedophilus medusophagus 
(Osteichthyes: Centrolophidae) 
z magrebske obale (jugozahodno 
Sredozemsko morje)

Christina MICHAIL & Francesco TIRALONGO
First Occurrence of Ariidae in 
Cypriot Waters – a Major 
Contribution to Biodiversity .............................
Prvo pojavljanje predstavnikov iz 
družine Ariidae v ciprskih vodah – 
velik prispevek k biodiverziteti

SREDOZEMSKE HRUSTANČNICE
SQUALI E RAZZE MEDITERRANEE
MEDITERRANEAN SHARKS AND RAYS

Lovrenc LIPEJ, Riccardo BATTISTELLA, 
Borut MAVRIČ & Danijel IVAJNŠIČ
An Insight into the Diet of the Bull Ray, 
Aetomylaeus bovinus (Geoffroy 
Saint-Hilaire, 1817) in the 
Northern Adriatic Sea ......................................
Vpogled v prehranjevalne navade 
kljunatega morskega goloba, 
Aetomylaeus bovinus (Geoffroy 
Saint-Hilaire, 1817) v severnem Jadranu

Cem ÇEVİK, Deniz ERGÜDEN & Deniz AYAS
A New Capture Record of Alopias 
superciliosus Lowe, 1841 from the 
Turkish Coast (Northeastern Mediterranean) ......
Nov ulov velikooke morske lisice 
Alopias superciliosus Lowe, 1841 
iz turške obale (severovzhodno Sredozemlje)

1

7

13

21

35

27

43

55



ANNALES · Ser. hist. nat. · 35 · 2025 · 1

Cem DALYAN, N. Bikem KESİCİ, Elif YÜCEDAĞ 
BAKIR, Yunus GÖNÜL & Hakan KABASAKAL
No Longer as Common as its Name: a Review 
of the Occurrence of Torpedo torpedo 
(Linnaeus, 1758) (Chondrichthyes: 
Elasmobranchii) in Turkish Waters, 
with Photographic Evidence .............................
Ni več tako pogost kot njegovo ime: pregled 
pojavljanja okatega električnega skata Torpedo 
torpedo (Linnaeus, 1758) (Chondrichthyes: 
Elasmobranchii) v turških vodah s 
fotografskimi dokazi

Deniz ERGÜDEN, Cemal TURAN, Servet Ahmet 
DOĞDU & Deniz AYAS 
Disc Deformity in a Juvenile Female Brown Ray, 
Raja miraletus (Family: Rajidae), from 
Northeastern Mediterranean (Türkiye) .................
Deformacija diska pri juvenilni samici modropege 
raže, Raja miraletus (družina: Rajidae), iz 
severovzhodnega Sredozemskega morja (Turčija)

Farid HEMIDA, Christian REYNAUD & 
Christian CAPAPÉ 
On an Old Record of the Smalltooth Sand Tiger 
Shark Odontaspis ferox (Chondrichthyes: 
Odontaspididae) from the Algerian Coast 
(Southwestern Mediterranean Sea) ........................
O starem zapisu o drobnozobem morskem biku 
Odontaspis ferox (Chondrichthyes: Odontaspididae) 
z alžirske obale (jugozahodno Sredozemsko morje)

Hakan KABASAKAL, Uğur UZER & 
F. Saadet KARAKULAK
Plastic Debris-Induced Fin Damage 
in the Smoothhound, Mustelus mustelus ..............
Poškodbe plavuti pri navadnem 
morskem psu, Mustelus mustelus, 
zaradi plastičnih odpadkov

Nicolas ZIANI, Florane TONDU, 
Rémi BRU, Chloé MOSNIER, 
Sarah FOXONET, Ruben Bao GALLIEN, 
Mathias POULY, Modan Lou TONIETTO, 
Lucille VERDON, Eloïse DEYSSON, 
Alessandro DE MADDALENA & 
Hakan KABASAKAL 
Bite Marks Observed on a Large Female 
White Shark Carcharodon carcharias 
Off Camargue, France Provide Potential 
Insights into the Reproduction of the 
Mediterranean Population ................................
Sledovi ugrizov na veliki samici 
belega morskega volka Carcharodon 
carcharias pri Camargu (Francija) 
kažejo na možno razmnoževanje 
sredozemske populacije

MORSKA FAVNA
FAUNA MARINA
MARINE FAUNA

Sihem RAFRAFI-NOUIRA, RIMEL 
BENMESSAOUD, Mourad CHÉRIF, 
Christian REYNAUD & Christian CAPAPÉ
Morphological Deformities in a 
Common Two-Banded Sea Bream, 
Diplodus vulgaris (Osteichthyes: Sparidae), 
from Northern Tunisian Waters 
(Central Mediterranean Sea) ............................
Morfološke deformacije pri fratru, 
Diplodus vulgaris (Osteichthyes: Sparidae), 
iz severnih tunizijskih vod 
(osrednje Sredozemsko morje)

Abdelkarim DERBALI, Aymen HADJ TAIEB & 
Wassim KAMMOUN
The Current Status of Polititapes aureus 
(Mollusca: Bivalvia) in the Coastal 
Zone of Sfax, Tunisia 
(Central Mediterranean) ....................................
Trenutno stanje vrste Polititapes aureus 
(Mollusca: Bivalvia) na obalnem 
območju Sfaxa v Tuniziji 
(osrednje Sredozemlje)

Neža LEBAN & Valentina PITACCO
Current Knowledge on the Distribution 
of the Poorly Known Echiurid Species 
Maxmuelleria gigas (M. Müller, 1852) 
in the Slovenian Sea .........................................
Trenutno poznavanje prostorske 
razporeditve manj poznane vrste 
zvezdaša Maxmuelleria gigas 
(M. Müller, 1852) v slovenskem morju

Jan MALEJ, Tjaša KOGOVŠEK, 
Martin VODOPIVEC, Janja FRANCÉ, 
Patricija MOZETIČ, Matevž MALEJ & 
Alenka MALEJ
Long-Term Study of Zooplankton 
Biomass in the Gulf of Trieste (Adriatic Sea) ......
Dolgoročna študija zooplanktonske 
biomase v Tržaškem zalivu 
(Jadransko morje)

Sihem RAFRAFI-NOUIRA, 
Rimel BENMESSAOUD, Mourad CHÉRIF, 
Christian REYNAUD & Christian CAPAPÉ
Occurrence of the Longjaw Snake Eel, 
Ophisurus serpens (Ophichthidae), in 
Tunisian Waters (Central Mediterranean Sea) .....
Pojavljanje zobate jegulje, Ophisurus 
serpens (Ophichthidae), iz tunizijskih 
voda (osrednje Sredozemsko morje)

83

73

91

65

125

117

109

133

145

97



ANNALES · Ser. hist. nat. · 35 · 2025 · 1

FLORA
FLORA
FLORA

Martina ORLANDO-BONACA, Artur BONACA, 
Diego BONACA & Ana ROTTER
Seagrasses: a Promising Source of 
Bioactive Compounds for Human 
Health Applications ..........................................
Morske cvetnice: obetaven vir 
bioaktivnih spojin za uporabo 
v zdravstvu

OCENE IN POROČILA
RECENSIONI E RELAZIONI
REVIEWS AND REPORTS

Shin-ichi Uye
Book review: Mirrors of the Sea: When 
Science and Art Meet. 30 Years of the 
Unesco Intergovernmental Oceanographic 
Commission in Slovenia ...................................

Kazalo k slikam na ovitku ...................................
Index to images on the cover ............................

153 167

169
169



ANNALES · Ser. hist. nat. · 35 · 2025 · 1

97

received: 2024-11-27							                 DOI 10.19233/ASHN.2025.13

BITE MARKS OBSERVED ON A LARGE FEMALE WHITE SHARK 
CARCHARODON CARCHARIAS OFF CAMARGUE, FRANCE PROVIDE 

POTENTIAL INSIGHTS INTO THE REPRODUCTION 
OF THE MEDITERRANEAN POPULATION

Nicolas ZIANI, Florane TONDU, Rémi BRU, Chloé MOSNIER, Sarah FOXONET, Ruben Bao GALLIEN, 
Mathias POULY, Modan Lou TONIETTO, Lucille VERDON & Eloïse DEYSSON

Groupe Phocéen d’Etude des Requins, 118 rue du Rouet, 13008 Marseille, France
e-mail: phoceashark@gmail.com

Alessandro DE MADDALENA 
Shark Museum, 26 Forest Hill Road, Simon’s Town, 7975 Cape Town, South Africa

Hakan KABASAKAL
WWF Türkiye, İstanbul, Türkiye

ABSTRACT

The ecology of the great white shark Carcharodon carcharias in the Mediterranean remains largely unknown due 
to its rarity and population decline, despite its role as the region’s apex predator. In September 2022, we documented 
a rare adult female displaying distinct bite marks, swimming off the coast of the Camargue. From spring to autumn, 
the Gulf of Lion, particularly in the adjacent waters of the protected area of the Parc Naturel Régional de Camargue, 
experiences a significant increase in biodiversity. Our observations suggest that this region may serve as a key late-
summer feeding area for female great white sharks following copulation. 

Key words: white shark, Gulf of Lion, reproduction, bite marks, conservation

SEGNI DI MORSI OSSERVATI SU UNA GRANDE FEMMINA DI SQUALO BIANCO 
CARCHARODON CARCHARIAS AL LARGO DELLA CAMARGUE, IN FRANCIA, 

FORNISCONO POTENZIALI INDICAZIONI SULLA RIPRODUZIONE DELLA 
POPOLAZIONE MEDITERRANEA

SINTESI

L’ecologia del grande squalo bianco Carcharodon carcharias nel Mediterraneo rimane in gran parte sconosciuta 
a causa della sua rarità e del declino della popolazione, nonostante il suo ruolo di superpredatore nella regione. 
Nel settembre 2022, gli autori hanno documentato una rara femmina adulta che mostrava segni di morsi distinti, 
nuotando al largo della costa della Camargue. Dalla primavera all’autunno, il Golfo del Leone, in particolare nelle 
acque adiacenti all’area protetta del Parc Naturel Régional de Camargue, registra un significativo aumento della 
biodiversità. Queste osservazioni suggeriscono che la regione può servire come area di alimentazione tardo-estiva 
per le femmine di squalo bianco dopo l’accoppiamento.

Parole chiave: squalo bianco, Golfo del Leone, riproduzione, segni di morsi, conservazione
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INTRODUCTION

Carcharodon carcharias (Linnaeus, 1758) 
(Lamniformes: Lamnidae) is one of the largest 
coastal and oceanic macro-predators (Ebert & 
Dando, 2020; Ebert et al., 2021). Six genetically 
distinct and geographically isolated philopatric 
populations have been identified worldwide: Aus-
tralia, South Africa, the Northwest Atlantic, the 
North-East Pacific, Japan, and the Mediterranean 
(Huveeners et al., 2018; Villafaña et al., 2020; 
Ebert et al., 2021). The migrations of C. carcha-
rias are influenced by environmental conditions, 
reproduction, and prey availability (Milankovic et 
al., 2021). 

The Mediterranean population has been identi-
fied as genetically distinct (Gubili et al., 2012). The 
species is classified as critically endangered by the 
IUCN Red List (Soldo et al., 2016). As a top predator, 
it preys on large pelagic fish such as bluefin tuna 
Thunnus thynnus and swordfish Xiphias gladius, as 
well as elasmobranchs and marine mammals in its 
Mediterranean area (Fergusson, 1996; De Maddale-
na & Heim, 2012; Boldrocchi et al., 2017). Since 
the 1600s, most of our knowledge about the species 
has relied on rare opportunistic observations of live 
individuals, historical surveys, and bycatch data 
(Morey et al., 2003; De Maddalena & Heim, 2012; 
Maliet et al., 2013; Kabasakal, 2014; Boldrocchi et 
al., 2017; Moro et al., 2020; Deysson et al., 2024; 
Jambura et al., 2025). 

In the Mediterranean, the research to improve 
understanding of the life history of the Mediter-
ranean population and especially its reproduction 
remains a huge challenge currently producing 
very few results even if involving long term  
indepth monitoring (Micarelli et al., 2023; Fer-
retti et al., 2024). This is likely due to a critical 
decline of over 90% and the marked fragmenta-
tion of the original population (Moro et al., 2020; 
Ferretti et al., 2024). 

Regarding the reproduction of the species, the 
central basin of the Mediterranean Sea is well known 
as a parturition and nursery area for C. carcharias 
(Saïdi et al., 2005; by Kabasakal, 2014; Boldrochi 
et al., 2017; Zaouali et al., 2020; Jambura et al., 
2025). It is established that females reach maturity 
at a total length of 450 to 500 cm and males reach 
maturity at a total length of 350 to 400 cm (Francis, 
1996; Ebert & Dando, 2020). 

In this context, we report an extremely rare ob-
servation of an alive adult female great white shark 
exhibiting bite marks, suggesting recent mating. 
This observation contributes valuable insight into 
timing and dynamics of the poorly known repro-
ductive cycle of the Mediterranean C. carcharias 
population. 

MATERIAL AND METHODS

The data presented here concerns a large shark 
sighted by three anglers in Camargue waters (NW 
Mediterranean), recorded on video and reported to 
the Groupe Phocéen d’Étude des Requins (GPER), 
Marseille, France, along with all sighting details and 
precise GPS coordinates. No GPER researchers were 
on board. The animal was observed on September 
22, 2022, at 8 AM (GMT+1), 6 NM from the coast 
(43°16’05.6 “N 4°35’04.1 “E), using the Beauduc 
lighthouse as a reference. None of the three anglers 
were fishing, and no bait was in the water. No other 
boats were in the observation area at the time, accord-
ing to the sighters. The boat was cruising at moderate 
speed when it came across the large shark, which 
surfaced at the same time. With the boat stopped, 
the shark turned for five minutes at a distance of 10 
m before diving towards the coast in the direction of 
the Parc Naturel Régional de Camargue (PNRC). The 
observers reported to the GPER, Marseille, France an 
estimated total length (TL) of the shark exceeding 500 
cm when the tip of the animal’s snout was at bow level 
when swimming parallel to the boat. It was a 683 cm 
long recreational fishing vessel BOSTON WHALER 
220 OUTRAGE. The sky was clear at sunrise, the sea 
was calm, and visibility was good. The surface water 
temperature was 25 °C. The animal circled the boat 
during five minutes before disappearing, swimming 10 
m below the surface. A juvenile swordfish X. gladius 
was observed in the area just before the shark ap-
peared to the surface near the vessel. The boat’s depth 
sounder detected numerous large fish. It swims in the 
direction of the coastal area of the PNRC (Fig. 1).

RESULTS

The large shark was estimated to measure between 
500 cm and 600 cm in total length (TL). According 
to the reported observations (Fig. 2) the individual 
has a massive, fusiform body with a dark grey dorsal 
coloration, interspersed with shades of brown, sharply 
contrasting with its marked white belly. The pectoral 
fins are large and curved (Figs. 2B, C). The left gill area 
is wide but bare, lacking protective tegument (Figs. 2A, 
B). The first dorsal fin is large, triangular, and curved 
backward (Figs. 2D, E, F). Its posterior margin is clearly 
concave (Fig. 2F). The absence of claspers was also 
noted (Fig. 2F). The large, sighted shark has thus been 
identified as an adult female great white shark (GWS) 
(Ebert & Dando, 2020; Barone et al., 2022).

DISCUSSION AND CONCLUSIONS

We identified an adult female great white 
shark Carcharodon carcharias “GWS”, estimated 
to be between 500 cm and 600 cm in total length 
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Fig. 1: Geolocation of the shark in Camargue waters. Seabed composition off coastal areas (above). Identifica-
tion of Natura 2000 protected sites (below). 
Sl. 1: Geolokacija morskega volka v vodah okoli Camargua. Sestava morskega dna ob obalnih območjih (zgoraj). 
Identifikacija zavarovanih območij Natura 2000 (spodaj).
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(TL). The shark was observed swimming along the 
continental shelf (Fig.1). Furthermore, the shark 
was geolocated swimming in the direction of the 
coastal areas of the Rhone Delta (Fig. 1), the wild-
est most protected and most nutrient-rich area of 
the PNRC in terms of alluvial discharge (Monaco 
et al., 2009; Parc National Regional de Camargue, 
2012). 

We noted numerous deep and well-defined le-
sions all over the body of GWS (Figs. 2, 3). The 

shape of these lesions suggests injuries due to bites 
by a large macropredatory shark that have wide 
homodont jaws and large sharp teeth, given their 
well-defined elliptical shape (Fig. 3), exhibiting 
bite marks on its flank and on its left ventral area 
(Figs. 2, 3A, B, C, D). Notably, the left gills ap-
peared to be devoured (Figs. 2A, B, D, 3E). The 
most plausible explanation for these observations 
is that another adult conspecific repeatedly bit or 
gripped the gills with its jaws.

Fig. 2. Species identification of the great white shark (GWS). The visible absence of claspers confirms it is a 
female (F). 
Sl. 2: Identifikacija vrste velikega belega morskega volka (GWS). Vidna odsotnost klasperjev potrjuje, da gre 
za samico (F).
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The presence of these fresh, non-healing bite 
scars further supports the hypothesis that these 
wounds were sustained recently. These bite marks 
were observed in late September, a period that 
coincides with the breeding season for the spe-
cies in the Mediterranean (De Maddalena & Heim, 
2012; Boldrocchi et al., 2017). These bite marks are 
consistent with the so-called “love bites” or «mat-
ing scars» observed in other shark species during 
copulation attempts (Celona et al., 2005; Ritter & 
Amin, 2018; De Maddalena et al., 2023; Rangel et 
al., 2023; Barry et al., 2025). Thus, one adult male 
conspecific grips the body of a female to permit 
the copulation (Pratt & Carrier, 2001; Hibbit et al., 
2017; Santos et al., 2022). Some of the bites can be 
inflicted by the male on or around the ventral area 
of the female’s cloaca (Rangel et al., 2023). These 
are suggested to stimulate the ovulation before the 
copulation in macropredatory sharks (Rangel et al., 
2023). During the copulation the male penetrates 
and inseminates the female by the cloaca using only 
single one erected of its two claspers (Pratt & Car-
rier, 2001; Hibbit et al., 2017; Santos et al., 2022). 
At the end of mating, the male releases the female 
from his jaws. This is the post-copulatory state for 
the female.  

September aligns with the peak of adult great 
white shark occurrence in the Mediterranean (Bol-
drocchi et al., 2017). This suggests that the wounds 
may be indicative of a recent mating event. The 
observation of bite marks serves not only as an 
indicator of reproductive behaviour but also offers 

an opportunity to better understand the timing of 
mating events through the study of skin regenera-
tion and healing patterns (Borucinska et al., 2020).

A large proportion of the GWS female’s tissues 
are damaged (Figs. 2A, B, 3E). Its presence swim-
ming close to the PNRC may be explained by a 
potential foraging behaviour after a possible post 
copulatory state. Late September in the Rhone Delta 
is the peak productivity period of the year in the 
Gulf of Lion (Monaco et al., 2009). The PNRC serves 
as nursery, foraging and breeding site for many ma-
rine species (Parc Naturel Régional de Camargue, 
2012). The favorite preys of the Mediterranean great 
whites: T. thynnus, X. gladius and the Delphinidae 
are mainly abundant at the end of summer in the 
area (Fromentin & Lopuzanski, 2014; Di-Méglio et 
al., 2015; Rouyer et al., 2021). This late September 
2022, a high abundance of juvenile bluefin tunas 
were present throughout the Gulf of Lion, notably 
in the Gulf of Aigues-Mortes (France Bleu Gard 
Lozère, 2022). The presence of Mediterranean C. 
carcharias is highly correlated with that of T. thyn-
nus (Boldrocchi et al., 2017).

The Gulf of Lion may also constitute a key area 
for the foraging of the species in late summer due 
to its high productivity (Monaco et al., 2009; Roos, 
2012; Stambler, 2013; Strady et al., 2015) and high 
prey abundance (De Maddalena & Heim, 2012; 
Rouyer et al., 2021). 

This study presents the first footage from the Mediter-
ranean of an adult female C. carcharias with possible 
«mating scars» or so-called «love bites» as the bite 

Fig. 3. Presence of large elliptic and deep isolated lesions (white arrows) visible on the left flank (Figs. 3A, B, 
C, D) of GWS. Damaged first dorsal fin (Fig. 3B). Fig. 3E: Focus on the devoured GWS's left gills. Scale bar 
indicates 40 cm.
Sl. 3: Prisotnost velikih eliptičnih in globokih izoliranih poškodb (bele puščice), vidnih na levem boku (slike 
3A, B, C, D) samice. Poškodovana prva hrbtna plavut (slika 3B). Slika 3E: Osredotočite se na požrte leve škrge 
samice. Merilna vrstica kaže 40 cm.
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marks caused during pre-copulation. Such mating scars 
are critical for understanding the reproductive dynamics 
of the species (Rangel et al. 2023, Barry et al., 2025). 
Future observations will be crucial in confirming our 
preliminary hypotheses. Firstly, the sighting of other 
females with obvious bites from the ventral pelvic region 
to the cloacal region would support our hypothesis that 
the Northwestern Mediterranean could be a mating site 
for C. carcharias. Then, the coastal waters of the Gulf 
of Lion could be feeding grounds for females in their 
post-copulatory state. 

Given the critically endangered status of the Medi-
terranean great white shark and the pressure they face 
from fishing, a deeper understanding of the species’ life 

history is essential to ensuring their conservation. Our 
study also higlights the value of citizen as a tool for un-
covering new, albeit preliminary, knowledge to improve 
protection of such large elusive critically endangered 
species. 
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POVZETEK

Ekologija belega morskega volka (Carcharodon carcharias) v Sredozemskem morju kljub vlogi te vrste kot 
največjega plenilca v regiji ostaja slabo poznana zaradi njegove redkosti in upada populacije. Septembra 2022 
so avtorji popisali primer redke odrasle samice z izrazitimi sledovi ugrizov ob obali Camargue. Od pomladi do 
jeseni se v Lyonskem zalivu, zlasti v vodah okoli zavarovanega območja Parc Naturel Régional de Camargue, 
znatno poveča biodiverziteta. Na podlagi lastnih opazovanj domnevajo, da bi lahko ta regija pozno poleti 
služila kot pomembno prehranjevalno okolje za samice belega morskega volka po kopulaciji. 

Ključne besede: beli morski volk, Lyonski zaliv, razmnoževanje, sledovi ugrizov, varovanje
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