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Abstract

Shallow and coastal aggregations of batoids are poorly documented in the Mediterranean Sea, despite being likely threatened
by multiple anthropogenic pressures. We report the first observations of a potential summer reproductive aggregation of the com-
mon stingray (Dasyatis pastinaca). The recurrent presence in previous years of several pregnant females, a mature male and a
female with fresh bite wounds was recorded in shallow waters by recreational scuba divers and scientists in Scilla Bay (Strait of
Messina, Italy), a location with unique oceanographic features in the Central Mediterranean Sea. These observations suggest that
the area could be used as a parturition and mating site in early summer, and this is significant for the conservation of this Vulner-

able species.
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The identification of spatio-temporal patterns of dis-
tributions of critical life stages of threatened elasmo-
branchs is key to their effective conservation and poten-
tial recovery from direct and indirect effects of human
activities (e.g., Hyde et al., 2022). This is particularly true
within the Mediterranean Sea, a known hotspot of extinc-
tion risk for sharks and rays with a concerning decline of
its elasmobranch populations and no signs of improve-
ment in their conservation status for many years (Dulvy
et al.,, 2014; Dulvy et al., 2016; Milazzo et al., 2021).
Rays have received less scientific attention compared to
other vertebrate groups (Aschliman et al., 2012; Bréuti-
gam et al., 2016), with most studies assessing their status
using fishery-dependent approaches and often not prop-
erly evaluating their actual abundance and distribution,
particularly in shallow waters (Ismen, 2003; Morey et al.,
2006; Ismen et al., 2007; Geraci et al., 2021; Ruiz-Garcia
etal, 2023).

Field surveys using direct underwater observations
led to the description of a massive seasonal aggregation
of the common eagle ray Myliobatis aquila in Western
Sicily (Grancagnolo & Arculeo, 2021). High relative
abundances of the common stingray D. pastinaca have
been reported during late spring and early summer off the
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Balearic Islands and along the Israeli coast, with a bal-
anced sex ratio of mature individuals, evidence of court-
ship behaviours and the presence of gravid females and
juveniles (Morey et al., 2006; Chaikin et al., 2020).

This study reports on the first characterization of a
potential reproductive area of the common stingray D.
pastinaca in the Strait of Messina (Central Mediterranean
Sea), an important migration route for several cartilagi-
nous fishes with a high frequency of records of Critically
Endangered species (Canese et al., 2011; Malara et al.,
2021; Bargnesi et al., 2022). Here, we specifically refer
to the definition of reproductive areas proposed by Hyde
et al. (2022) for elasmobranchs “...areas where a regular
or predictable presence of mature sharks and rays has
been recorded for mating, and/or where pregnant females
aggregate’.

Using sightings made on different visits and captured
on underwater videos by recreational scuba divers or
through direct observations along transects, the repro-
ductive area was identified in the shallow waters of Scilla
Bay, located on the Northern coast of the Strait of Messi-
na (SoM, Italy; Fig. 1). The SoM is a narrow channel
with an articulated bottom topography and strong tidal
currents that separates Sicily Island from the Italian pen-
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Fig. 1: Location of the shallow coastal reproductive area of the common stingray Dasyatis pastinaca in Scilla Bay in the Central

Mediterranean Sea.

insula and connects the Tyrrhenian and the Ionian seas.
Seven species belonging to the Dasyatidae family
have been reported in the Mediterranean Sea, including
two similar-looking Dasyatis species (D. pastinaca and
D. tortonesei) that lead to possible morphological misi-
dentifications (Saadaoui et al., 2016; Serena et al., 2020)
despite recently-confirmed genetic differences (Vella &
Vella, 2021). The common stingray D. pastinaca is a large
demersal meso-predator that inhabits sandy-muddy bot-
toms of the North-east Atlantic Ocean and the Mediterra-
nean and Black Seas (Ebert & Stehmann, 2013). The spe-
cies is considered Vulnerable according to the last IUCN
Mediterranean and Black Sea assessment (Dulvy et al.,
2016) and is frequently by-caught during artisanal and
commercial fishery operations, showing very high fishing
mortality rates (Bradai et al., 2006; Morey et al., 2006;
Yeldan et al., 2009; Yemisken et al., 2014), which may
be because its venomous caudal sting forces fishers to
kill specimens to avoid injuries while freeing them from
the nets (Tiralongo et al., 2018). The Tortenese’s stingray
Dasyatis tortonesei Capape, 1975 is considered endemic
to the Mediterranean Sea (Froese & Pauly, 2019) and has
been assessed as Data Deficient by the global IUCN Red
List (Jabado & Derrick, 2020). Its distribution is mostly
reported in Maltese and Tunisian waters and along the
Levantine basin coast (Vella & Vella, 2021 and references
therein), with recent observations in the Balearic Islands
(Ramirez-Amaro et al., 2021). In this study our direct ob-
servations focused on morphological aspects distinguish-
able by underwater visual inspection such as the differ-
ences in colour of the dorsal part of the disc (from brown
to dark grey in the common stingray and brown or ochre
yellow in the Tortonese’s stingray; Barone et al., 2022),
the shape of the head and the snout (which are flatter and
shorter in D. tortonesei than D. pastinaca; Saadaoui et al.,
2016) and the coloration of nostrils” and mouth margins
(white in D. pastinaca and dark in D. tortonesei; Barone
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etal., 2022). The analysis of these characteristics allowed
us to attribute the observed individuals in Scilla Bay to
the common stingray D. pastinaca. In support of our find-
ings, scientific trawl surveys carried out in the same area
in the frame of the MEDITS program only reported D.
pastinaca over several years (Bottari e al., 2014).

Citizen science contributions consisting of video re-
cordings made by local divers confirmed the presence of
aggregated common stingrays early in the summers 2021
and 2022 in a specific area of Scilla Bay. This evidence
was further confirmed at the end of June 2023 when
23 common stingrays were sighted in the same area at
8—12m depth over three consecutive days with up to 15
individuals counted in a single transect. In the sample,
six pregnant females were detected on the 25 June 2023
by scuba divers. Four of them were resting on patches of
Posidonia oceanica (Linnaeus) Delile (1813), at a depth
of 8 m (Fig. 2A), and two were hidden between rocks at
a depth of 12 m (Fig. 2B, C). On 26 June 2023, the first
author counted five pregnant females resting on sand and
ten on P. oceanica at 8—10 m depths during a single visual
census survey carried out along a 50 m linear transect.
Two additional videos recorded on 27 June 2023 in the
same area also documented the presence of a mature male
with evident claspers longer than the pelvic fins and a
large-sized female with mating scars (Fig. 2C, D). Mat-
ing interactions are supported by margin abrasions on the
female body, particularly in the posterior half of the disc
(Kajiura et al., 2000), while advanced pregnancy can be
identified by an evident posterior—dorsal swelling (Chai-
kin, 2020). Seawater temperature during all observations
ranged between 22 and 23°C. In all cases the divers ap-
proached the common stingray females, which showed
fast body and opercular contractions and a flee distance
of about 5 m from the diver (Supporting material). Other
surveys conducted on the same days in surrounding areas
did not record the species’ presence.
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Fig. 2: Pregnant females and a mature male of the common stingray Dasyatis pastinaca sighted in Scilla Bay in the Central Medi-
terranean Sea. Panels A and B show two pregnant females resting on a Neptune seagrass meadow and algal rocky substrate; panel
C shows a mature male with calcified claspers longer than his pelvic fins; panel D shows a female with mating scars on her body

(Photo credits: Desirée Grancagnolo and Nunzio Bellantoni).

The present observations represent the first record of
a reproductive area for the common stingray in the Cen-
tral Mediterranean Sea. The presence of several advanced
gravid females sharing the same area and resting on P,
oceanica and sandy patches supports the hypothesis that
Scilla Bay could be used as a reproductive site in ear-
ly summer. Although the bay is a relatively small and
sheltered area, it may offer sufficient resting areas and
a variety of habitats, such as shallow sandy and rocky
bottoms and P. oceanica meadows, where the species can
find refuge or congregate for reproductive purposes. In
this regard, our observation of a mixed-sex aggregation
in the same area with a large female showing evident cop-
ulatory scars is also of great interest as it may suggest
that mating events may also occur in Scilla Bay. Although
the information on this specific phase of the life cycle of
the common stingray is presently scant, females mating
within minutes or hours after parturition was previously
documented for the congeneric southern stingray Dasya-
tis americana (Chapman et al., 2003).

The high numbers of divers and boats visiting Scilla
Bay during the summer might suggest the need to manage
human recreational activities during the species’ repro-
ductive period. Ecotourism activities should be promoted
and regulated to limit any potential negative effects on
the species’ behaviours during its congregation (Cattano
et al., 2021) and to develop public awareness of their
conservation priority (Cattano et al., 2023). In addition to
frequent tourism, fishing operations in the area during the
aggregation could represent an important threat since ag-
gregating behaviour makes populations more vulnerable
to overexploitation (Jacoby et al., 2012). In this regard,
the lower fertility rate of D. pastinaca compared to other
species of the same genus may further threaten its resil-
ience to fishing pressure (Saadaoui et al., 2015).

Medit. Mar. Sci., 24/3 2023, 639-643

Protection of shark and ray species in the overcrowd-
ed and overexploited Mediterranean Sea is considered a
challenging task (Ferretti ef al., 2013). This study adds
to previous recommendations suggesting that identifying
aggregation areas for coastal rays and using non-inva-
sive techniques to do so is crucial for the conservation
of threatened species and for ensuring their population
replenishment (Palacios et al., 2023). In addition to this,
training scuba divers and involving them as citizen scien-
tists in this process could be a promising approach, as it
would allow for wider data collection and stronger com-
munity engagement in conservation and management ef-
forts (Tiralongo et al., 2019).

Finally, this study contributes to the desirable con-
servation and management actions to be implemented in
the recently designated Important Shark and Ray Areas
(ISRA) of the “Strait of Messina” (IUCN SSC, 2023). In
regard to this, we suggest that temporary fishing closures
and restrictions for scuba diving activities and boating
rather than permanent marine protected areas should be
implemented for the specific protection of the stingray
aggregation of Scilla Bay. This balanced approach would
allow both local fishers and diving centres to sustainably
conduct their activities and coastal rays to benefit from
undisturbed periods for reproduction and parturition.
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