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200 YEARS OF RECORDS OF THE BASKING SHARK,
CETORHINUS MAXIMUS, IN THE EASTERN ADRIATIC

Alen SOLDO
University of Split, Department of Marine Studies, Ulica Rudera Boskovica 31, 21000 Split, Croatia
e-mail: soldo@unist.hr

ABSTRACT

The basking shark was relatively rare in the Adriatic, but since the beginning of the 21 century, its occurrence
was substantially increased. It was suggested that basking sharks migrate from the Mediterranean toward the
northern Adriatic, following water masses carrying specific copepod species that are sufficiently abundant for their
feeding. In this paper, recent and historical data are compiled to re-examine spatial and temporal trends of the
basking shark occurrence in the Adriatic. During the last 200 years, a total of 75 records were reported since the
first one in 1822. The majority is reported during the spring season when the copepod abundance is the highest.
After spring, the winter, especially the second half, is the time of the year when most of the basking sharks are
reported, while during autumn and summer only a low number of records exist, 7 and 6 respectively.

Key words: basking shark, Cetorhinus maximus, Adriatic, occurrence, public perception

200 ANNI DI SEGNALAZIONI DELLO SQUALO ELEFANTE,
CETORHINUS MAXIMUS, NELL’ADRIATICO ORIENTALE

SINTESI

Lo squalo elefante era relativamente raro nell’Adriatico, ma dall’inizio del XXI secolo la sua presenza €
aumentata in modo sostanziale. F stato ipotizzato che gli squali elefante migrino dal Mediterraneo verso
I’Adriatico settentrionale, seguendo masse d’acqua che trasportano specifiche specie di copepodi sufficien-
temente abbondanti per la loro alimentazione. In questo lavoro vengono raccolti dati recenti e storici per
riesaminare le tendenze spaziali e temporali della presenza dello squalo elefante nell’Adriatico. Nel corso
degli ultimi 200 anni sono state raccolte in totale 75 segnalazioni, a partire dalla prima del 1822. La maggior
parte degli avvistamenti risale alla stagione primaverile, quando 'abbondanza dei copepodi é piu elevata.
Dopo la primavera, I'inverno, soprattutto la seconda meta, é il periodo dell’anno in cui & stata avvistata la
maggior parte degli squali elefante, mentre durante I’autunno e l’estate sono stati registrati solo, rispettiva-
mente, 7 e 6 esemplari di squalo elefante.

Parole chiave: squalo elefante, Cetorhinus maximus, Adriatico, presenza, percezione pubblica
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INTRODUCTION

The basking shark, Cetorhinus maximus (Gun-
nerus, 1765), is a coastal-pelagic and semioceanic
or oceanic shark species found in boreal to warm-
temperate waters of the continental and insular
shelves, occurring well offshore and often very
close to land, just off the surf zone, and entering
enclosed bays (Compagno, 2002; Ebert et al.,
2021). It is a highly seasonal species, noteworthy
for its seasonal appearance in given localities and
subsequent disappearance (Ebert et al., 2021). The
numbers of basking sharks sighted may fluctuate
greatly in given areas each year, with irregular
increases (‘invasions’) and decreases that are of
uncertain cause. In Eastern Atlantic it occurs from
Iceland and Norway to North Africa and the Medi-
terranean (Compagno, 2002; Ebert et al., 2021).
Although the basking shark records are widespread
in the Mediterranean most of the records are re-
ported in the Tyrrhenian, Balearic and Adriatic
regions (Mancusi et al., 2005, 2020).

Soldo & Jardas (2002a, 2002b) reported 27
records of the basking shark in the Eastern Adriatic
from 1822 until mid of 2001. The records were
widespread all over the coastal area of the Eastern
Adriatic, although most were reported in the area
of Kvarner Bay in northern Adriatic. The major-
ity of the records were related to the accidentally
caught specimens, either in the gillnet or trawl.
Hence, not many records were recorded during the
19th century as most of them were from the 20th
century, thus the basking shark was considered rare
species in the Adriatic (Soldo et al., 1999). How-
ever, during 2000 and the first half of 2001, a lot of
new records were reported along the eastern and
western coasts of Central and Northern Adriatic
(Zuffa et al., 2001). Some records were related to
the individual specimens but some were sightings
of relatively large schools of adult sharks. What
Zuffa et al. (2001) also noted was the absence of
the basking shark along the Tuscany coast, which
was frequently visited by C. maximus, at the same
time when an increasing number of records were
reported from the Adriatic coast. At that time, due
to the lack of data, Zuffa et al. (2001) could not
give an accurate reason for such a phenomenon
but further research provided a reliable explana-
tion. Soldo et al. (2008) compared the records of
the basking shark in the Northern Adriatic during
the period from January 2000 to October 2002
with various seawater characteristics. Comparing
the occurrence of basking sharks and fluctuations
in temperature and salinity showed no evident pat-
tern. However, when the occurrence of the basking
sharks was compared to fluctuations in zooplank-
ton structure and abundance it was evident that

the basking sharks were found exactly in the time
of high density of large copepods, particularly
Calanus helgolandicus, which is their major prey.
Thus, it was suggested that basking sharks migrate
from the Mediterranean toward the Northern
Adriatic, following water masses carrying specific
copepod species that are sufficiently abundant
for their feeding (Soldo et al., 2008). Hence,
segregation of adults and young-of-the-year was
also observed as adults were arriving during the
second half of winter and then in the following
months seen near the surface usually feeding on
patches of plankton. From mid of spring until its
end, with the decline of zooplankton abundance,
adults were leaving the Adriatic along the eastern
coast but in deeper waters, and later, with the
start of the summer season, the arrival of newborn
sharks from deep water to coastal feeding grounds
was observed (Soldo et al., 2008). Furthermore,
what has to be noted is that this kind of behavior
observed in the Adriatic was very similar to the
behavior of the basking sharks described from
southwest England (Sims & Merrett, 1997; Sims et
al., 1997, 2003).

In the Mediterranean, thus even in the Adri-
atic, the basking shark is protected under rec-
ommendation GFCM/36/2012/3 (later amended
to GFCM/42/2018/2) of the General Fisheries
Commission of the Mediterranean (GFCM). This
recommendation is aimed at protecting those spe-
cies of sharks and rays that are listed in Annex Il
of the Protocol of the Barcelona Convention on
specially protected areas and biological diversity
in the Mediterranean. Furthermore, C. maximus is
listed in Annex | of Regulation (EU) 2019/1241 that
prohibits for EU vessels to fish for, retain on board,
tranship, land, store, sell, display or offer for sale
this shark for all EU waters. In Croatian waters,
which encompass most of the Eastern Adriatic, the
highest level of protection is given to the basking
shark as it is declared as a Strictly protected spe-
cies (Soldo & Lipej, 2022).

The aim of this study is to compile recent and
historical data to re-examine spatial and temporal
trends in basking shark occurrence in the Adri-
atic. Such information is essential to differentiate
whether changes in the occurrence of the Mediter-
ranean basking shark population happen due to
changes in population size or due to the movement
patterns and distribution because of environmental
change.

MATERIAL AND METHODS
The study area presented in this paper relates to

the Eastern Adriatic which in the north is separated
from the Western Adriatic at the point of Lido di
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Jesolo. The timespan covered by this study started
in 1822, when the first record was reported and
ends by March 2022, thus resulting in 200 years
period.

Data presented in this paper were retrieved
from studies focusing on the basking shark in the
Adriatic (Lipej et al., 2000; Zuffa et al., 2001;
Soldo & Jardas, 2002a, 2002b; Soldo et al., 2008;
Lipej & Mavri¢, 2015) and from records published

in different media. However, only published
records that were accompanied by photo and/or
video evidence that could be verified were used.
Luckily, being the world’s second largest fish and
one of three filter-feeding shark species, the bask-
ing shark is put at the center of public interest,
thus most of the new records were published by
several media sources with additional data which
simplified the confirmation of the record.

> S £
IR . g;‘d-
. .'. % : “ . -‘-a-::
winter spring
* . ™~
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Fig. 1: Geographical locations of records of C. maximus per season in the Eastern Adriatic Sea; = - juveniles
(<299 cm TL), m - subadults (300-499 cm TL), e - adults ( >500 cm TL).

Sl. 1: Geografske lokacije primerov pojavljanja vrste C. maximus v vzhodnem Jadranskem morju glede
na sezono; x - mladostni primerki (<299 cm telesne dolZine), m - subadulti (300-499 cm), e - odrasli

primerki ( >500 cm).
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To investigate the segregation of adults and
young basking sharks three size classes were com-
pared, specifically <299 cm (juveniles), 300-499
cm (subadults), and adults > 500 cm in total length.

RESULTS AND DISCUSSION

During the last 200 years, a total of 75 records
were reported since the first one in 1822 (Appendix
1). Appendix 1 contains even an additional record,
which is not numbered, from 12" February 2008
when public media reported about the catch of the
basking shark 9 NM from Rogoznica in the Central
Adriatic. However, later examination of the avai-
lable photos revealed that the shark in the case is
not a basking shark but the bluntnose sixgill shark,
Hexanchus griseus (Bonnaterre, 1788). This record
also proves that although citizen science and
social media are useful for gathering additional
information, careful investigation of the available
data is needed as reporting and successive publi-
shing of incorrect data can result in misleading
conclusions.

Although records that contain an exact location
are widespread along the Eastern Adriatic coast,
most are reported from the Northern Adriatic,
including Kvarner Bay, which is well known as
the area of Adriatic with the highest zooplankton
biomass. Soldo et al. (2008) reported that during
the investigation carried out in the Northern Adri-
atic many basking sharks were observed feeding
on patches of plankton which coincides with the
available information from new records as only for
the basking sharks from that area similar feeding
behavior is reported. When the records are divided
by the season (Fig. 1), it is clear that the majority is
reported during the spring season when the cope-
pod abundance is the highest, which corresponds
with the findings of Soldo et al. (2008). After spring,
the winter, especially the second half, is the time
of the year when most of the basking sharks are
reported, while during autumn and summer only a
low number of records exist, 7 and 6 respectively.
The increasing numbers of records of C. maximus
in spring and winter months due to the increasing
abundance of larger copepods is later also reported
from northern Aegean waters (Kabasakal, 2013).
A similar phenomenon was also observed in the
northeastern Mediterranean, where records of C.
maximus in the Bay of Mersin (Turkey) were asso-
ciated with annual average zooplankton biomass
in coastal waters that was about nine times higher
than in open waters (Zenginer & Besiktepe, 2007;
Kabasakal, 2013). Hence, during the summer, out
of 6 records, 2 are juveniles and 3 subadults which
also coincides with the temporal segregation of
juvenile and adult age classes observed by Soldo

et al. (2008) who suggested that younger sharks are
arriving in summer after adults leave the Adriatic.
Two juveniles were reported during the autumn
but only in southern Adriatic which can be explai-
ned by a late exit from the Adriatic of juveniles
that were inhabiting more northern areas during
the summer. The only exception from the obser-
ved pattern is the case of a male juvenile basking
shark of 217 cm in total length and 40 kg of weight
caught on 25" December 2014 (Lipej & Mavrig,
2015). Soldo et al. (2008) already proved that the
migration of the basking sharks in the Adriatic is
not related to changes in temperature and/or sali-
nity, which was recently also confirmed by studies
performed in other world regions (Finnuci et al.,
2021; Johnston et al., 2022). Thus, such surprising
early winter arrival of the juvenile basking shark
in very shallow waters of the Northern Adriatic
(20 m depth) can not be precisely explained as
the reasons can be various. Basking sharks are
known to exhibit high interannual variability in
occurrence, but the forcing mechanisms behind
this are not known, especially for the juveniles for
which the data is even more scarce than for the
adults. The reason can be attributed to the feeding
behavior, but on the other hand, it is unclear if
basking sharks continue to actively feed during the
winter (Doherty et al., 2019). It is also possible
that such behavior is related to thermoregulation
or aid energy conservation (Thums et al., 2013)
but again all the possible explanations are difficult
to confirm due to the limited amount of biological
data available. Hence, what also has to be noted
is that this case is not a unique one as a female
juvenile basking shark at the transition stage with
S-shaped snout and a total length of 3.02 m, was
captured in Sagami Bay, Japan, on December 26,
2020, however, again without meaningful expla-
nation (Katooka et al., 2020).

During the last few decades records that are
reported mainly come from sightings while inci-
dental catches are decreased. Even more, when
basking sharks are accidentally caught, if still ali-
ve, they are usually released by the fishermen (e.g.
the record from Savudrija in March 2019), which
shows that the basking shark today are perceived
by the general public as harmless and gentle mari-
ne giants in comparison to late 20" century period
when any large shark was portrayed negatively
(Soldo & Jardas, 2002b). Although the increased
occurrence of the basking shark is linked to en-
vironmental factors, it can be also presumed that
basking sharks appear to be responding well to
protective measures that are existing in the eastern
Adriatic, especially as they are combined with
positive media and public perception that enhance
conservation efforts. That is particularly important
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Appendix 1: Records of the basking shark, Cetorhinus maximus, in the Eastern Adriatic from 1822 until April 2022.
Priloga 1: Zapisi o pojavljanju morskega psa orjaka, Cetorhinus maximus, v vzhodnem Jadranu od leta 1822 do aprila 2022.

No Date Location TL (cm) | Weight (kg) Sex Remarks
1 1822 Kvarner Bay - - - -
2 15.03.1825 Trieste Bay - - - -
3 1846 Dalmatia - - - -
4 1866 Kvarner Bay 800 - - -
5 1903 Hvar - - - -
6 23.07.1908 Vis 310 289 female -
7 07.10.1921 Cres 320 - male -
8 15.03.1925 - - - - -
9 09.09.1926 - 600-700 | 800-1000 - -
10 1931 Bakarac - - - caught in tuna gillnet
11 02.06.1933 Bakar 500 1000 - caught in tuna gillnet
12 01.09. 1934 Kraljevica 762 2400 - -
13 10.07.1937 Lumbarda 350 250 - caught in gillnet
14 07.11.1952 Porec¢ - - - caught in gillnet
15 August 1954 Peskera 470 - - -
16 07.12.1968 Ston 250 80 - -
17 1974 Trieste 392 386 male caught in gillnet
18 25.11.1980 Molat 550 - - -
19 14.02.1981 Bar 400 - - caught in gillnet
20 18.06.1981 I¢ici 265 120 - -
21 20.05.1985 Volosko 647 2000 - caught in tuna gillnet
22 11.01.1991 I¢ici 600 - - photographed in the sea
23 05.04.1995 Palagruza 650 1500 female caught by trawl
24 08.10.1995 Ugljan 700 2000 - caught in gillnet
25 23.03.1999 Peljesac 722 2500 female caught in gillnet
26 March and April 2000 Rovinj 700 2000 - several sightings and encounters with boats, finally caught in gillnet and released
27 22.05.2000 Piran 299 120 male caught in gillnet
28 23.05.2000 Blitvenica area 700 2000 - caught by trawl
29 05.06.2000 Blitvenica area 850 2500 - caught by traw!
30 19.07.2000 Piran 249 70 male caught in gillnet
31 22.03.2001 Umag 800 - - several sightings in following days
32 28.03.2001 Caorle 500 - - sighted several times and photographed
33 29.03.2001 Caorle <500 - - according to photo, different specimen
34 April 2001 Slovenian waters - - - school of 9 sharks
35 09.05.2001 Trieste 600 - - sighting
36 20.05.2001 Kali 800 - - several sightings (specimen with wounded head)
37 25.09.2001 Pasman channel 700 - - sighting
38 16.03.2002 Sv.Juraj 740 - female accidentally caught in lobster pot mainline
39 16.03.2002 Jesolo 600 - - sighting
40 8.04.2002 Lignano 600 - - caught 23 miles in front of Tagliamento estuary
41 01.05.2002 Karin sea 700 - - caught in gillnet, released, found dead after month, probably the same specimen
42 May 2002 Jesolo 600 - - sighted and photographed
43 03.03.2003 Osor 600 - - caught in gillnet
44 24.03.2003 Paska vrata 650 - caught in lobster pot line
45 01.04.2003 Supetarska Draga-Rab 710 - - caught in gillnet and released
46 07.04.2003 in front of Ugljan 500-600 - - sighting
47 12.05.2003 Savudrija >700 - female caught in gillnet, towed into Savudrija and released
48 October 2004 Herceg Novi 420 300 - caught on longline
49 20.02.2007 Umag 600 - - sighting
50 29.04.2007 Lumbarda 270 - - juvenile caught in gillnet and released
12.02.2008 9 NM from Rogoznica| 350 350 female caught and reported as t'he basking shark but probably misidentified as
sixgill shark Hexanchus griseus
51 11.07.2008 Rijeka port 250 - - juvenile
52 17.01.2009 Pula port 6m - - sighting
53 31.03.2009 Plavnik 7 m - - caught in lobster pot line
54 26.04.2010 Koromacno 6m - - sighting
55 01.05.2010 Premantura 6m - - seen with mouth wide open during feeding
56 30.05.2010 I&ici 5m - - sighting
57 03.06.2010 Omisalj 8m - female caught in lobster pot line
58 09.06.2010 Umag 7m - - sighting
59 16.6.2010 Koromacno 6m - - sighting
60 22.04.2011 Molat 10m - - caught in gillnet
61 29.04.2011 llovik 7m - - seen with mouth wide open during feeding
62 29.04.2011 Mos&enicka draga 3,7m - - sighting
63 12.05.2011 Rovinj 7m - - carcass found
64 26.04.2012 Pore¢ 8m - female caught in gillnet
65 31.01.2013 Senj 8m - - caught in gillnet and reportedly released
66 14.01.2014 1¢ici, lka 6-7 m - - sighting
Between Mali LoSinj S
67 08.06.2014 sk )| 55m - - sighting
68 25.12.2014 Piran 217 cm 40 male juvenile
69 22.02.2015 Liznjan 8m - - sighting
70 29.04.2015 Cres 7 m - - sighting
71 02.02.2016 Rijeka 6m - female carcass with the rope around the body
72 10.05.2017 Porozina-Brestova 5m - - sighting
73 02.03.2019 Savudrija 8 m - - caught in gillnet and released
74 05.03.2021 Koromacno 8 M - - sighting
75 12.03.2022 Cape Ubas 8m - - sighting, missing of the dorsal fin part reported
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for this species as the basking shark in the Adriatic
is assessed as Critically Endangered by the latest
study (Soldo & Lipej, 2022). A huge amount of
media articles presenting scientific facts and con-
servation issues were published in the media each
time after basking shark sightings or accidental cat-
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ches occurred, thus, changing the public attitude
toward this large shark. Therefore, the case of the
basking sharks in the Adriatic can be an example
for other shark species’ conservation as, obviously,
the combination of science, proper management
and positive public perception is giving results.
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DVESTO LET OPAZOVAN] MORSKEGA PSA ORJAKA, CETORHINUS MAXIMUS, V
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University of Split, Department of Marine Studies, Ulica Rudera Boskovica 31, 21000 Split, Croatia
e-mail: soldo@unist.hr

POVZETEK

Morski pes orjak je relativno redka vrsta v Jadranu, toda od zacetka 2 1. stoletja se je Stevilo opazovanj te vrste
znatno povecalo. Domnevali so, da se morski psi orjaki selijo iz Sredozemskega morja proti severnemu Jadranu
zasledujo¢ vodne mase z dolo¢enimi vrstami rakov ceponozcev, ki so dovolj stevil¢ni za njihovo prehrano. V
pricujoc¢em prispevku je avtor zbral in analiziral podatke o prostorskem in ¢asovnem trendu pojavljanja morskih
psov orjakov v Jadranskem morju. V zadnjih dvesto letih je bilo objavljenih skupaj 75 zapisov o pojavijanju te
vrste po prvemu zapisu iz leta 1822. Vec¢ina podatkov se nanasa na spomladansko sezono, v kateri so najvecje
gostote rakov ceponoZcev. Poleg pomladi je najvec¢ zapisov o pojavljanju znanih pozimi, Se posebej v drugi
polovici, medtem ko je iz jesenskega in poletnega obdobja znanih le 7 oziroma 6 zapisov.

Klju¢ne besede: morski pes orjak, Cetorhinus maximus, Jadran, pojavljanje, dojemanje javnosti
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