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Abstract. We report the sighting of a 350-400 cm total length great white shark,
Carcharodon carcharias close to Gros Sarranier Islet, at the eastern end of the
Porquerolles Archipelago, in the core area of the Port-Cros National Park (France,
northwestern Mediterranean Sea), on 17" November 2024. This species, which has
severely declined worldwide, is considered as critically endangered in the
Mediterranean Sea.

Keywords: Carcharodon carcharias, critically endangered species, Port-Cros
National Park.

Résumé. Premiére signalisation d’un grand requin blanc dans les eaux du Parc
national de Port-Cros (France, Méditerranée nord-occidentale). Un grand requin
blanc Carcharodon carcharias de 350-400 cm de longueur totale a été observé prés
de I'llot du Gros Sarranier, a I'extrémité Est de I'lle de Porquerolles, en zone coeur du
Parc national de Port-Cros (France, nord-ouest de la mer Méditerranée), le 17
novembre 2024. Cette espéce, dont le déclin a été sévére a I'échelle mondiale, est
considérée comme en danger critique en Méditerranée.

Mots-clés: Carcharodon carcharias, espéce en danger critique, Parc national de
Port-Cros.

Introduction

The great white shark Carcharodon carcharias (Linnaeus, 1758)
can be found in coastal surface waters of all the major oceans and
seas, including the Mediterranean Sea (De Maddalena and Révelart,
2008; De Maddalena and Zuffa, 2009; De Maddalena, 2017). The
maximum total length (TL) is 6.0-7.0 m (De Maddalena et al., 2003;
De Maddalena and Révelart, 2008). It is a long-lived species: age at
maturity is 26 and 33 years for males and females, respectively, and
some female individuals could reach an age of over 70 years
(Natanson and Skomal, 2015).

In the Mediterranean, the great white shark feeds on large fish
such as tuna (Thunnus spp.) and swordfish Xiphias gladius
Linnaeus, 1758, delphinids such as the common dolphin Delphinus
delphis Linnaeus, 1758, Tursiops truncatus (Montagu, 1821) and
Stenella coeruleoalba Meyen, 1833, seals and the loggerhead sea
turtle Caretta caretta (Linnaeus, 1758) (Ody et al., 2016; Boldrocchi
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et al., 2017; Olaya-Penzone et al., 2020; Bompar et al., 2021). It also
used to prey on the monk seal Monachus monachus) Hermann, 1779
when the species was common (De Maddalena and Heim, 2012;
Boldrocchi et al., 2017). In contrast, despite some cases of humans
being bitten, great white sharks do not target humans, which are too
bony and not fat enough for their liking; however, they routinely
investigate novel objects as potential prey by biting them (Clua and
Meyer, 2023).

Here, we report the opportunistic sighting of a great white shark
at the eastern end of the Porquerolles Archipelago, in the core area
of the Port-Cros National Park (PCNP) (Provence, France,
northwestern Mediterranean).

Results

On 17t November 2024 at 10:30 AM (local time LT, UTC+2), a
great white shark, Carcharodon carcharias was observed near the
eastern part of Porquerolles Archipelago, close to Gros Sarranier
Islet (Fig. 1). The species identification follows Ebert and Dando
(2020) and Barone et al. (2022) as identification keys for the lamnid
sharks. Stout, spindle-shaped body. Long conical snout. A lamnid
shark species with small dark black round eyes compared with the
other Mediterranean lamnid species of the genera (/surus) and
(Lamna). 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. Long gill
slits all in front of the beginning of the pectoral fins. The fifth gill slit is
slightly longer and oblique. The first dorsal fin is large, triangular, and
curved backward. Its posterior margin is clearly concave. Minute
second dorsal fin (from Ebert and Dando, 2020: 278-284; Barone et
al., 2022, in Chapter ‘Large pelagics, Lamniformes, Lamnidae: 13).

The observer, one of the co-authors (LD), was snorkelling
during an outing of a freediving club. The activity was carried out in
compliance with the regulations in force in France (articles A 322-78
and A 322-81 of the Code du sport relative aux activités
subaquatiques). The observer was snorkelling at a depth of 27 m
over a mixed seabed composed of Posidonia oceanica (Linnaeus)
Delile seagrass meadows and rocky reefs. Several dusky groupers,
Epinephelus marginatus (Lowe, 1834) were observed dwelling in the
area. While returning to the surface, LD initially mistook the shark for
a boat moored near his inflatable boat but quickly realized it was a
great white shark. He was able to observe the specimen close up.

The shark was estimated to be approximately 3.5-4.0 m in total
length (TL). LD noted the absence of claspers, suggesting it might
be a female.
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Figure 1. Location of the great white shark Carcharodon carcharias sighted on 17"
November 2024 at Porquerolles Archipelago (Port-Cros National Park — PCNP)
(France, NW Mediterranean).

No trace of postcopulatory bites was visible on the body of this
shark, despite an injury on the left side of the head. According to the
estimated TL of the individual, it is difficult to attest whether the
sighted shark was an adult or a subadult (Fergusson, 1996;
Natanson and Skomal, 2015; Boldrocchi et al., 2017; Ebert and
Dando, 2021). Video footage of the shark was also captured by
others present during the encounter. Another member of the team
even entered the water to swim with the shark, which exhibited calm
and non-aggressive behaviour, swimming slowly and accompanied
by a group of pilot fish Naucrates ductor (Linnaeus, 1758).

Discussion

To date, this observation is the best-documented, the 23 in the
French Région Sud (Provence-Alpes-Céte d’Azur), which extends
from Marseilles to Nice (Table 1, Fig. 2), and the 50t within the Gulf
of Lions since the Middle Ages; overall, 794 specimens have been
recorded within the whole of the Mediterranean Sea since 1600 CE
(De Maddalena and Zuffa, 2009; De Maddalena and Heim, 2012;
Boldrocchi et al., 2017; Kabasakal and Bayri, 2021; Kabasakal et al.,
2022; Deysson et al., 2024; Soldo and Bakiu, 2024).

- 303 -



(z102) wieH yojeohg Hnpy 4 00S | 009< o||1losle|\ ‘onbeys3, GZ6L/0L/S) L
pue eusjeppel\ 8
(Z102) wisH (egey - - - - sanbiuep 6061/70 ol
pue eusjeppelp g -10d-NOIN 'ON .“mov 0JBUOW
ap anbiydeiboueao agsnpy
smel pauq :yojeokg
(Z102) wisH "(¥S2¥-10d-INOIN "ON '}e0) - - - - enbrewe) 6061/70 6
pue eusjeppel\ @Q ooeuol\ ap anbiydesbouesoo
29sn|\ smel paup :yoyeohg
(Z102) wieH yoewojs Hnpy - 0002 0G5 Jep 8681/70 8
pue eus|eppel\ oq oy} ul seysl Joyjo pue seuny
uyan|q ¢ ‘eusoooyd eusoooyd
asjodiod uowwod :yodjeokg
(Z102) wieH - - - - - uojno €681/70 A
pue eus|eppel\ oq
(z102) wisH UOBLUO}S BY) Ul sulewal - - - 00% sobe|d-s9| 6881/01 9
pue eusjeppel\ aq uewny pue eusoooyd eusoooyd -sIn04-XIS ‘osnug a7
asjodiod uowwod :yojeskg
(Z102) wieH "(810-98 NHNIA "ON '1€0) - - - - JS\-Ins-sukas e 6881 S
pue eusjeppel oQ siled NHNI ‘Yle8} ¢ :yojeokg
(z102) wisH YOBLUO)S BY} Ul Seun} uyan|q - - - - 1ej010 €7 Aimusd yig| 2
pue eus|eppely aQd Z Pue uewny peap :yojeohg pue s|sse) usamjag
(z102) wieH yoeLwo}s - - - - EIESEN 7651170 €
pue eusjeppel\ aq By} ul Jnowue ul ybiuy :yoyeokg
(z102) wisH yoewwo}s - - - - 90IN 7651170 z
pue eus|eppel\ 8q By} ul Jnowue ui ybiuy :yoyeokg
(Z102) wieH yoewojs Hnpy - - 0.9 90UdA0Ig-UD-XIY eyl !
pue eusjeppe|\ aQq 8y} ul Jnowue uj ybiuy :yoyeokg - 9/ 9bvy 9|ppIN
FERNVEIEIERY] sjuswwo) sse|o aby Xo8 (b)) (wo) 71 uoljeds0 (39 1e94) 9jeQq oN
sseN

- 304 -

‘alew |\ ‘ejewsy 4 ‘edg uowwo) 30 ‘Yibua) [e10) 1L "|qIpaIo AjpJey aie yoewo)s syieys e ulnowle ul sjybiuy (Ao puejul ue s| 90UsACId-Ud
-Xly ‘ejdwexa 1o} ‘uonned yum pajeald) 8q pINoys Jl Usym UaAd ‘sioyine ay} Aq papinoid se pauodal si uonewlojul ay] (uesueuslipalN MN) (INzy.p 810D
-sad|\y-90uUsno0id) pns uoibay yousl4 ay} jo siajem ul Aep Juasaid ay) 0} seby S|ppIA 8Y) WOl SeLeyaled uopoleyales JO 9oUsLINI00 [eoloISIH “| dlqel



Apnys sy (Med [euoneN soid Hod) puels| ¢inpe - 00t-0S€ salahH ¥2oz/LLILL €z
sa|joJanbiod a8y} Jo }seod ay} 10 }npeqgng ‘puels| sa|josanbiod
4O W 00€ eys all e jo Bunybig
(uonenissqo Mied [einjeN [euolbay Inpy - 00S< enbrewe) 220z/60/22 [44
paysiigndun) ¥Y3do anbiewe) ay} Jo }SL0D Y} JJo
‘luelz sejodIN wy 6 [ENpIAIpUl BA| € Jo Bunybis
(z102) wieH sejnulW G Bulnp aioysyo Inpy - 009 (ea1si0D) 6002/21 ¥
pue eusjeppel\ wy| 06 }eys aAl| e jo bunybis auobeg pue
(eouel4 puejuiew)
uojno] usamiag
(z102) wieH SsIaAIp Aq sIeys oAl e jo Bunybis - - 00% jeusy-ded 2002/90/0Z | 02
pue eusjeppep @Q -uesp-jules ‘jeus
de) ‘alaiuisne)
(Z102) wieH yoaimdiys uojenbipy Inpy - 089-0€9 9||I9sIe| ‘XNesAe) 1002/01/90 6l
pue eusjeppe|\ ay} uo sianip Aq Bunybis de) pue apasiol)
deD usamiag
(z102) wieH usuusysyods Aq yojeohkg - - - 918100 €661 | 8l
pue eusjeppep 8d pue 9oIN usamiag
(z102) wieH euny Inpy - 00t< EIEREN 6861 Ll
pue eusjeppe|\ 8Q Bununy pajybis [enpialpul A1
(Z102) wieH 9j|lesie)y ep Inpy - 009-00S 9||1esie|\ ‘spues] 9861/21/¥0 9l
pue eusjeppe|\ Qq susidwod suueyy "Bunybis sionqg |nou4 ‘usnoqiy
(Z102) wieH yoewols - 008 | - (1e3010 9661 Sl
pue eusjeppep Q By} Ul sulewas BuN} uyan|q pue e1) ss|jolenbi4
ulydiop ‘snyseuow snyoseuopy pue (anoy a7)
|eas yuow ajoym e :yoyedhg Uo|OIN jo sanbueje)
(¥202) Joupwel) Aq yojeskg Inpy N 00% sabe|d-sa| vsel | vl
‘e jo uossAaq -sIN04-XIS ‘osnig o7
(yz02) | smelpauq aupiel Aq yoyeokg Inpy - 087-79% sabe|d-sa| oe6l | €l
‘e jo uosshaq -sIN04-XIG ‘osnig o7
(¥202) 1oujewes} Aq yojeoAg Inpy - 0St sobe|d-sa| 9261/60/¥0 4}
‘le jo uosshaQ -SIn04-XIS ‘osnug a7
FERNVEIEIERY] sjuswwo) sse|o aby Xo8 (b) (wo) 71 uoljeds0 (39 1e94) 9jeQq oN

ssel

- 305 -



490000E 5250008 560000E 595000E 630000E 665000E 700000E 7350008 770000E 805000E 840000E
it 1 L 1 S| L 1 1 - S

© New GWS observation (17th November 2024)
x Historical observations

OpenStreetMap, 2024
WGS 84/ World Mercator (EPSG : 3395)

5495000N
L
T
NODDS6EHS

5460000N
f
T
NO0OOSHS

5425000N
|

T
NOOOSZYS

5390000N
f
T
NOOOOGES

5355000N
f
T
NOOOSSES

53200008

N00OOZES

5285000N
f
T
NODOSBZS

0 25 50 km

I L ! Mediterranean Sea

100 km

OpensStreetMap, 2024 | WGS 84 - World Mercator (EPSG:3395) | Powered by QGIS - Open Source Geographic Information System - GNU Free Documentation License | Author : Mosnier C.
T T T T T T T T T
490000E 5250006 560000E 5950006 630000E 665000E 700000E 7350008 770000E 805000E 840000E

Figure 2. Map of sightings of Carcharodon carcharias from the Middle Ages to the
present day in waters of the French Région Sud (Provence-Alpes-Céte d’Azur) (NW
Mediterranean) (see Table 1). GWS: great white shark.
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The great white shark was relatively abundant in the
Mediterranean in Antiquity and the Middle Ages, at a time when it
was little or not hunted by humans and when some of its prey (large
fish, seals) were more abundant; today, it is in severe decline (De
Maddalena, 2017). It is now threatened worldwide and is assessed
by the IUCN (International Union for Conservation of Nature) as
vulnerable (VU) globally and critically endangered (CR) in Europe
and in the Mediterranean (Soldo et al., 2016; Ferretti et al., 2024). It
has been listed in the Annexes of the Barcelona Convention since
1996, in those of the Bern Convention since 1997 (for the
Mediterranean) and in Appendix Il of the Washington Convention
(CITES). Finally, it is prohibited for European Union (EU) vessels to
fish for, to retain on board, to tranship or to land Carcharodon
carcharias (European Union, 2017). Carcharodon carcharias is not
the only endangered shark in the Mediterranean: most species have
declined by more than 96%, and up to 99%, since the 1800s (Ferretti
et al., 2008; Moro et al., 2020).

At a large scale, the northwestern Mediterranean is among the
richest zones of the Mediterranean Sea. During harsh winters deep
convection occurs offshore the Gulf of Lions and between Corsica
and Provence. The deep mixing induced replenishes the surface
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layer with nutrients, hence sustaining intense spring phytoplankton
blooms (Monaco et al., 2009; Stambler, 2014; Testor et al., 2018;
Schroeder et al., 2023). These blooms give rise zooplankton blooms,
including krill, foraged by animals ranging from bluefin tuna juveniles
to fin whales. During summertime (stratified period) the mesoscale
dynamic activity (e.g. eddies, filaments) takes over to sustain
production (Cotté et al., 2009). When summer is exceptionally windy
(Mistral) mixing in the central area between Corsica and Provence
replenishes the surface layer with nutrients and supports a
secondary phytoplankton bloom (Taupier-Letage et al., 2013).

At a smaller scale Port-Cros and Porquerolles islands are
located on the northern rim of the Northern Current. The instability of
the Northern Current during wintertime and episodes of upwelling
during summertime (Taupier-Letage et al.,, 2013) give rise to the
mesoscale dynamics prone to enhancing production.

The Archipelagos of Port-Cros and Porquerolles constitute the
core area of the PCNP. In this area, the health and diversity of
coastal ecosystems (e.g. seagrass meadows, rocky reefs,
coralligenous, coastal detritic bottoms) enhance the entire food web
(Astruch et al., 2012; Personnic et al., 2014; Astruch et al., 2018;
Boudouresque et al., 2020, 2021; Cheminée et al., 2021; Astruch et
al., 2023; Jacob et al., 2024). Although the presence of the great
white shark sighted within the core marine area of the PCNP may be
explained by foraging behaviour, as large dusky groupers
(Epinephelus marginatus) were present near the sea bottom, a real
reserve effect is unlikely for this shark: they travel widely over
hundreds or thousands of kilometres (Bruce et al., 2006; Skomal et
al., 2017), and the tiny core areas of the PCNP (less than 10 km wide
each) cannot be significant in terms of their foraging behaviour.

The late-summer and the autumn are the seasons of peak
occurrence of C. carcharias in the Northwestern Mediterranean,
especially to forage on bluefin tunas (Boldrocchi et al., 2017,
Carpaye-Tailamée and Maurel, 2023). The abundance of bluefin
tuna is also higher in the Région Sud than in Occitania region of the
eastern and western Gulf of Lions, respectively (Farrugio, 2013),
although this may have changed since the date of the Farrugio’s
report, in relation with changes in the fishing effort and the absence
of deep convection (Banaru et al., 2013). There is a clear correlation
between tuna availability and the historical occurrence of C.
carcharias in the Région Sud (De Maddalena and Zuffa, 2009;
Boldrocchi et al., 2017).

- 307 -



Conclusions

The sighting we report represents the first documented
presence of a great white shark within the PCNP. This is a result of
citizen science, a key tool to enrich international in-depth studies on
the Mediterranean C. carcharias population (Jambura et al., 2021).

There is an urgent need to better understand the life history of
the great white shark, the largest non-mammal predator in the
Mediterranean, and to improve the collective research effort over the
whole of the Mediterranean for its conservation, as a critically
endangered species on the IUCN Red List. Presented as a terrifying
monster in the well-known Spielberg film (‘Jaws'), the great white
shark is now gaining in popularity and its protection is beginning to
be more widely accepted (Boero, 2017). Although much less
dangerous than generally imagined, we do not recommend
swimming with it, as it is a wild animal and as such its behaviour is
unpredictable.
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