
Academic Editors: Erhan Mutlu and

Ilaria de Meo

Received: 13 January 2026

Revised: 6 February 2026

Accepted: 25 February 2026

Published: 2 March 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Mediterranean Monk Seal Recent Findings and New Insights
from Lebanese Coastal Waters
Samer Fatfat 1, Ali Badreddine 2, Lobna Ben-Nakhla 3, Majd Habib 1, Gema Hernandez-Milian 4,5,6 ,
Giulio Pojana 5,6 and Luigi Bundone 5,6,*

1 Palm Islands Nature Reserve, El Mina, Tripoli 1301, Lebanon; samer2fat@hotmail.com (S.F.);
maj_habib311@hotmail.com (M.H.)

2 Department of Biology, Tyre Coast Nature Reserve, Blv. Nabih Berri, Tyre 1700, Lebanon;
ali.badreddine@hotmail.com

3 Special Protected Areas Regional Activity Centre (SPA/RAC), Blv. Yasser Arafat-B.P.337, Tunis Cedex 1080,
Tunisia; lobna.bennakhla@spa-rac.org

4 Centre Oceanographic Vigo (IEO-CSIC), Sub. Radio Faro 50, Cabo Estai, 36390 Vigo, Spain;
gema.hernandez@ieo.csic.es

5 Archipelagos-ambiente e sviluppo, Italia, Sant’Elena, 30132 Venice, Italy; jp@unive.it
6 Department of Philosophy and Cultural Heritage, Ca’ Foscari University of Venice, Dorsoduro 3484/D,

30123 Venice, Italy
* Correspondence: luigi.bundone@unive.it

Abstract

Mediterranean monk seal (Monachus monachus) sightings along the Lebanese coast were
recorded between 2020 and 2025. This study aims to provide insights into the consistency of
monk seal presence, their habitat use, and their feeding behaviour in the studied area. The
research relied on photographic and video materials gathered from social media reports, as
well as contributions from local fishers and divers. A total of 43 sightings were recorded,
with photo-identification possible for 34 of these. The study confirmed the presence of
at least three distinct individuals, including one adult female frequently utilizing marine
caves in Amchit and Rawsheh. Video recordings of feeding behaviour revealed prey species
such as grey mullet and octopus, which are also targeted by local fisheries, suggesting
potential conflicts between the seals and the fishing sector. This study emphasizes the
need for a more systematic, long-term monitoring approach, including the use of infrared
cameras, to identify suitable habitats and more accurately assess seal presence. The research
further recommends a region-wide effort to understand monk seal movements within the
Levantine Basin and to support broader conservation initiatives for the species.

Keywords: marine mammal; pinniped; Mediterranean; Levantine region; threatened species

1. Introduction
The Mediterranean monk seal (Monachus monachus) is the only pinniped species

endemic to the Mediterranean Sea. Historically, its distribution encompassed the Mediter-
ranean and Black Seas and extended into the Atlantic Ocean, from the Azores southward to
Senegal and Gambia, including the Macaronesian archipelagos and the northwestern coast
of Africa. Currently, with an estimated population of fewer than 1000 individuals—roughly
half of which inhabit the Mediterranean basin—the species is considered among the world’s
most threatened marine mammals and is classified in the Red List of Endangered Species
of IUCN as Vulnerable [1,2]. Presently, reproductive subpopulations in the Mediterranean
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are confined to the coasts of Greece, Türkiye, and Cyprus. Encouraging recent signs of pop-
ulation recovery [2], along with increasing sporadic sightings and hints of presence across
a broader geographic range [3,4], highlight the urgent need for a region-wide conservation
strategy rather than fragmented, country-specific efforts [3,5,6].

The Levantine region is characterized by the presence of a known and studied repro-
ducing sub-population of the species along the northern coasts—i.e., southern Türkiye and
Cyprus [7–9]—and reported sightings from all the other countries on the southern coasts,
including Lebanon [3,10,11]. To date, habitat availability studies beyond these reproductive
areas have so far been limited to parts of the southern Levantine region [11–13]. Recent
initiatives led by the Specially Protected Areas Regional Activity Centre (SPA-RAC) are
expanding these efforts to also include the Lebanese coastline.

The Mediterranean monk seal was once a familiar sight along the Lebanese coast,
with documented encounters up until the 1960s–70s, particularly around Beirut, Jbeil (and
specifically the Amchit area), and Tripoli (Palm Islands) [14–20]. However, historical records
regarding their use of coastal habitats for resting and pupping remain unclear, with only
confirmed references to the Rawsheh Cave, Beirut, until at least the 1960s–70s [15,18,21].

During the Lebanese Civil War (1975–1990), as expected, no data on monk seal presence
were available. The first post-war sighting was recorded on 17 May 1997, near the Palm
Islands Nature Reserve [21]. Since then, approximately 41 sightings have been reported
between 2000 and April 2020 [20,22–25].

This manuscript presents updated data on Mediterranean monk seal encounters since
the last reported findings in 2020. It explores the presence of individuals along the Lebanese
coast, their interactions with the habitats, and observations of their feeding behaviour,
contributing to a broader understanding of the species’ status in the Levantine region and
underscoring the importance of including Lebanon in regional conservation efforts.

2. Materials and Methods
2.1. Study Area

The coast of Lebanon extends for ~370 Km from Arida (33◦05′45.6′′ N, 35◦06′10.8′′ E) in
the north to Ras El-Nakoura (34◦38′45.6′′ N, 35◦58′37.2′′ E) in the south ([26–29]; Figure 1).
The Lebanese coastline features an alternating pattern of rocky shores and sandy or pebbly
beaches, with the northern coast consisting of approximately 49% rocky shoreline and 51%
sandy or pebbly stretches [26,30]. Overall, the coastline is relatively linear and uniform,
with notable exceptions such as the peninsulas of Ras El-Mina (Tripoli), Ras Chekka, Ras
Beirut, and Tyre. Coastal cliffs are generally rare, occurring primarily in specific areas such
as the Ras Chekka promontory, located 7 km north of Batroun, and Ras Beirut [30–32]. In
the Beirut region, the Rawsheh area is distinguished by a prominent 50 m high limestone
formation, which features a complex system of littoral caves and tunnels [31]. Further
south, the Nakoura region consists of two distinct geomorphological formations: the
limestone cliffs of Ras El Bayada near Mansouri and the sandstone-dominated coastline of
Nakoura [27,31].

Lebanon’s coastline includes several islands and islets, the most significant in the north
being the Palm Islands [31,33,34]. The coastal region, which accounts for approximately
8% of the country’s total land area, serves as the focal point for Lebanon’s economic
and social activities [26,27]. It is also subject to considerable anthropogenic pressures,
accommodating around 2.6 million residents—roughly 70% of Lebanon’s total population—
concentrated in major urban centres such as Tripoli, Jbeil, Jounieh, Beirut, Sidon, and
Tyre [27,29,33]. The region also supports extensive industrial and commercial activity,
including four commercial ports, 15 fishing ports, 12 oil pipelines, and three fuel-powered
power stations [27,28,33]. However, coastal development—particularly the construction of
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tourist resorts and industrial infrastructure—has often been unregulated and haphazard,
especially during the Lebanese Civil War [26].

 

Figure 1. Map of the study area (Lebanon). The coloured seal icons indicate the main locations where
sightings were documented between 15 June 2020 and 10 January 2025. Ranking from 1 sighting
(grey) to 14 (black). All sightings involved single individuals, except for one in 2024 in the Beirut area,
which included two individuals (see Table 1 for details). Along with the location, the years when the
sighting was recorded are shown, and in brackets, the number of sightings recorded within that year
is shown. In the map, the Palm Islands Nature Reserve (A), the Abbassieh Nature Reserve (B), and
the Tyre Coast Nature Reserve (C) are also highlighted.

Table 1. Records of sightings along the Lebanese coast between 2020 and 2025.

R. Date Site Location Coordinates C.U. N◦ ID

1 15/06/2020 Fidar 34◦06′00′′ N, 35◦38′48′′ E N 1 PIAF
2 21/07/2020 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
3 25/08/2020 Tabarja 34◦01′50′′ N, 35◦37′32′′ E N 1 IAF
4 12/12/2020 Beirut 33◦49′45′′ N, 35◦28′31′′ E N 1 IAF
5 03/02/2021 Byel Beirut 33◦54′32′′ N, 35◦30′44′′ E N 1 IAF
6 08/09/2021 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
7 19/02/2022 Ain el Mraysse Beirut 33◦54′16′′ N, 35◦28′34′′ E N 1 PIAF
8 22/02/2022 Dbaye Antelias 33◦55′48′′ N, 35◦34′51′′ E N 1 IAF
9 31/03/2022 Ain el Mraysse Beirut 33◦54′12′′ N, 35◦28′57′′ E N 1 J1

10 10/04/2022 Rawsheh area Beirut 33◦53′21′′ N, 35◦28′08′′ E N 1 IAF
11 11/04/2022 Jiyeh Jiyeh 33◦40′21′′ N, 35◦24′57′′ E N 1 NI
12 26/05/2022 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
13 25/09/2022 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
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Table 1. Cont.

R. Date Site Location Coordinates C.U. N◦ ID

14 05/10/2022 Ras-Al Bayada Nakoura 33◦09′52′′ N, 35◦10′03′′ E N 1 IAF
15 08/01/2023 Byel Beirut 33◦54′32′′ N, 35◦30′44′′ E N 1 IAF
16 08/04/2023 Dbayeh marina Antelias 33◦55′51′′ N, 35◦35′04′′ E N 1 NI
17 25/04/2023 Mina Port Tripoli 34◦28′17′′ N, 35◦49′59′′ E N 1 PIAF
18 15/08/2023 Tabarja 34◦01′58′′ N, 35◦37′23′′ E N 1 NI
19 22/08/2023 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
20 18/09/2023 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
21 27/09/2023 Kalamoun Kalamoun 34◦23′27′′ N, 35◦46’06′′ E N 1 PIAF
22 22/02/2024 Beirut Beirut 33◦54’09′′ N, 35◦29’17′′ E N 1 J2
23 27/02/2024 Khaldeh Khaldeh 33◦47’13′′ N, 35◦28’10′′ E N 1 IAF
24 05/03/2024 Khaldeh Khaldeh 33◦46’38′′ N, 35◦27’56′′ E N 1 NI
25 26/03/2024 Rocca marina Chekka 34◦18’33′′ N, 35◦41’54′′ E N 1 IAF
26 28/03/2024 Palm Islands Tripoli 34◦29’30′′ N, 35◦45’49′′ E N 1 IAF
27 02/04/2024 Dbaye marina Antelias 33◦56’00′′ N, 35◦35’01′′ E N 1 IAF
28 25/04/2024 Hamat Chekka 34◦18′05′′ N, 35◦40′14′′ E N 1 IAF
29 26/04/2024 Monsif Monsif 34◦11′05′′ N, 35◦37′59′′ E N 1 IAF
30 02/05/2024 Dbaye Antelias 33◦55′48′′ N, 35◦34′51′′ E N 1 IAF
31 06/05/2024 Ramlet al Baida Beirut 33◦52′53′′ N, 35◦28′31′′ E N 1 IAF
32 18/05/2024 Rawsheh cave Beirut 33◦53′23′′ N, 35◦28′12′′ E Y 1 PIAF
33 21/05/2024 Off Beirut Beirut 33◦55′41′′ N, 35◦28′00′′ E N 1 IAF
34 15/06/2024 Rawsheh cave Beirut 33◦53′23′′ N, 35◦28′12′′ E Y 1 IAF
35 20/06/2024 El Zireh Sidon 33◦34′30′′ N, 35◦22′05′′ E N 1 IAF
36 06/08/2024 Ras-Al-Bayada Nakoura 33◦09′51′′ N, 35◦10′15′′ E N 1 IAF
37 24/08/2024 Amchit cave Jbeil 34◦08′13′′N, 35◦38′11′′ E Y 1 IAF
38 31/08/2024 Mina Tripoli 34◦27′19′′ N, 35◦48′14′′E N 1 NI
39 10/10/2024 Amchit cave Jbeil 34◦08′13′′ N, 35◦38′11′′ E Y 1 IAF
40 06/11/2024 Rawsheh area Beirut 33◦53′26′′ N, 35◦28′15′′ E N 1 IAF
41 17/11/2024 Al Dawra Beirut 33◦54′58′′ N, 35◦33′15′′ E N 1 IAF
42 17/11/2024 Rawsheh area Beirut 33◦53′22′′ N, 35◦28′07′′ E N 2 IAF, NI
43 10/01/2025 Dbaye Antelias 33◦56′42′′ N, 35◦34′59′′ E N 1 IAF

R.: record number; Date: dd/mm/yy; C.U.: cave use (sightings of a seal inside a marine cave), Y: yes, N: no; N◦:
number of individuals; ID: identification of the individuals, IAF: identified adult female; PIAF: possibly identified
adult female, J: juvenile, NI: not identifiable.

The Lebanese small-scale (artisanal fishery) fishing fleet is operated by approximately
3000 fishing vessels, with around 36% registered in Tripoli, which hosts the largest fishing
community in the country [35–38].

Three marine protected areas (MPAs) have been established along the Lebanese coast:
the Palm Islands Nature Reserve (PINR), the Tyre Coast Nature Reserve (TCNR), and
Abbassieh Nature Reserve (ANR).

The PINR was established by Law No. 121 on 9 March 1992 and covers an area of
4.18 km2. It consists of three flat limestone islands—Palm (Nakhel or Araneb), Sanani, and
Ramkine (Fanar)—located approximately 5.5 km northwest of the city of El-Mina, Tripoli,
between coordinates 34◦29′ N, 35◦44′30′′ E and 34◦30′33′′ N, 35◦47′ E. The TCNR, situated
south of the city of Tyre, was established by Law No. 708 on 5 November 1998. It covers a
total area of 126.98 km2, comprising both marine and terrestrial zones. The reserve extends
approximately between 33◦15′02.8′′ N, 35◦12′45.9′′ E and 33◦17′ N, 35◦12′ E. The ANR, the
most recently declared MPA, was established by Law No. 170 on 8 May 2020. It encom-
passes a total area of 54.29 km2, including both land and sea components [22,27,31,39–43].
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2.2. Records of Sightings

Records of Mediterranean monk seal sightings were collected from 2020 up to 2025
from various sources: (a) social media platforms (e.g., Facebook, TikTok), (b) a network
of fishers, and (c) a network of divers and recreational/sport fishers. Whenever possible,
eyewitnesses were directly contacted to gather additional details and verify the accuracy of
the reported data.

Reports lacking documented evidence (photos or videos) were omitted to avoid
erroneous estimates and address the likelihood of misidentifying other pinniped species in
the Mediterranean.

The Fisher Network was initially established in 2012 by the Lebanese NGO Développe-
ment Sans Frontières and has since expanded with the support and collaboration of the
PINR (North Lebanon) and the TCNR (South Lebanon). This network includes local fishing
communities from Al Arida, Adbeh, Mina (Tripoli), Kalamoun, Chekka, Batroun, Beirut,
Sidon, Tyre, and Nakoura. While originally created to document marine biodiversity, the
network has also proven valuable for collecting data on monk seals.

Since 2018, diving, recreational, and sport fishing groups have also been engaged
in contributing to data collection. The following clubs from across Lebanon participated:
Aqua Sport, Freediving & Spearfishing Skills, Lebanese Spearfishing and Ocean Gravity Technical
Scuba Diving School and Club (North Lebanon), as well as Sidon Diving Academy and Lebanon
Diving Center (South Lebanon).

In 2019, a stranding network for sea turtles and cetaceans was established along the
Lebanese coast, including within the TCNR [44]. This network has since contributed to the
systematic documentation of marine biodiversity, including records of monk seal presence.

In 2023, within the framework of the SPA/RAC-funded project Engagement of Local
Communities in Marine Life Protection, the Palm Islands Nature Reserve Committee intro-
duced the Environmental Friend Label certification. This recognition was awarded to the
aforementioned clubs in acknowledgment of their participation in workshops and training
sessions on marine conservation. The certified clubs have committed to adhering to specific
conservation guidelines and best practices, further strengthening the information network.

2.3. Analysis of Photographic and Video Materials and Insights into Habitat Use

A comprehensive effort was made to quantitatively and qualitatively assess the pres-
ence of Mediterranean monk seals along the Lebanese coast. All available photographic
and, mainly, video materials were carefully analysed using individual morphological fea-
tures and scar patterns to identify seals, following the updated methodologies proposed by
Bundone et al. 2019b [45] and Bundone & Panou 2022 [46] and 2023 [47].

Photographic and video materials provided useful information on the species’ habitat
use in some cases.

2.4. Insights into Feeding Ecology

Video recordings documenting Mediterranean monk seal feeding behaviour, along
with additional information provided by eyewitnesses, were reviewed to gain insights into
the species’ trophic ecology in the area.

3. Results
3.1. Records of Sightings and Analysis of Photographic and Video Materials

A total of 43 Mediterranean monk seal sightings were documented along the Lebanese
coast between 15 June 2020 and 10 January 2025 (see Figure 1 and Table 1).

Photo-identification was possible for 34 of these sightings, with the vast majority
depicting the same individual (see Figure 2)—an adult female Mediterranean monk seal

https://doi.org/10.3390/conservation6010028

https://doi.org/10.3390/conservation6010028


Conservation 2026, 6, 28 6 of 11

previously identified along the southern Levantine coast [10]. In six additional cases,
although the quality of the photographic and video material did not allow for proper
identification, the images appeared to depict the same identified adult female. However,
two videos recorded on 31 March 2022 and 22 February 2024, both from the Beirut area,
clearly captured different individuals. In both cases, the animals appeared to be juveniles, as
their fur lacked distinctive scars. While the image quality did not permit direct comparison,
the temporal gap between the recordings suggests these were different individuals.

  

Figure 2. The adult female monk seal repeatedly sighted along the Lebanese coast on 21 February
2021 (left) and on 10 October 2024 (right).

The presence of multiple Mediterranean monk seal individuals along the Lebanese
coast was further confirmed on 17 November 2024, when two seals were filmed together
slightly north of Beirut. One of these individuals was identified as the previously described
adult female.

Interestingly, in some instances, the collected visual material provided insights into
the Mediterranean monk seal’s habitat use. The identified female was observed resting on
the beach inside Amchit Cave (Amchit, Jbeil District, 36 km north of Beirut) on multiple
occasions: 21 July 2020; 8 September 2021; 26 May and 25 September 2022; 22 August and
18 September 2023; and 24 August and 10 October 2024. The same individual was also
recorded resting on the beach inside Rawsheh Cave (Beirut) on 15 June 2024 and near the
cave on 6 November 2024. Additionally, on 18 May 2024, a Mediterranean monk seal was
recorded sleeping on the beach inside the cave; however, due to the poor quality of the
footage, it was not possible to confirm whether it was the same individual.

3.2. Visual Analysis of Feeding Ecology

Three videos documenting the feeding habits of Mediterranean monk seals were
recorded within the study area.

The first video, recorded on 5 March 2024, showed an individual exhibiting playful
behaviour with its prey before ingestion. The prey was identified as a silvery, elongated
fish, likely a grey mullet (Mugilidae) or a sea bass (Dicentrarchus labrax), with estimated
dimensions of 20–30 cm in length.

The second video, taken by a fisherman on 17 November 2024, did not allow for
accurate prey identification. However, it was possible to observe that the prey was small in
size, approximately 10–20 cm in length. The fisherman who recorded the video indicated
that the prey was a Mullus species.

The third video, recorded on 10 January 2025, clearly showed a seal feeding on an
octopus (Octopus spp.). This individual was identified as the adult female previously
described (approximately 2.3–2.4 m in length [48]). The octopus appeared to have a dorsal
mantle length (DML) of around 20–23 cm.
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4. Discussion
The presence and frequency of Mediterranean monk seals along the Lebanese coast

remain a subject of ongoing discussion. So far, neither qualitative nor quantitative analyses
of sightings have been possible. While based on opportunistic and sporadic observations,
the present study aims to shed light on the current status of the species in Lebanese waters.
It is important to acknowledge that these sightings often reflect more about the witness
than the subject of the encounter itself. Indeed, a sighting is typically a chance event where
a human, often engaged in unrelated daily activities, unexpectedly encounters a seal. In
most cases, with a few exceptions, crucial contextual information regarding the animal’s
origin, destination, or behaviour is lacking.

Only a systematic, long-term survey focused on the identification and monitoring of
potentially suitable habitats—such as marine caves—can provide reliable answers regarding
the consistency of individual seals frequenting a specific area. This becomes even more
critical in countries classified as Group B (areas characterized by repeated Mediterranean
monk seal sightings and possibly hosting critical habitat for the species) as defined in
the “Regional Strategy for the Conservation of the Monk Seal in the Mediterranean” by
SPA/RAC, as is the case with the Lebanese coast. For these areas, the implementation of a
“coastal habitat assessment study” and a “long-term cave monitoring program” becomes
essential [5].

This study confirms that more than one Mediterranean monk seal individual has
frequented the coast of Lebanon, with three distinct individuals identified between 2022
and 2024. Additionally, video footage showing two individuals together further supports
this finding. It is also worth mentioning that on 4 April 2015, a pregnant monk seal with a
fully developed foetus (approximately 60 cm in length) was found dead in the Rawsheh
Cave [25]. Furthermore, the adult female identified in this study was documented on
several previous occasions: on 22 April 2015 in Dalieh (33.888633◦ N, 35.467800◦ E, Beirut);
on 25 July 2015 in Tabarja (35.467800◦ N, 35.621217◦ E); on 8 April 2020 in Dabyeh (Antelias);
and on 27 June 2017 in Rawsheh Cave, as reported in previous studies [24,25]. Several other
monk seal sightings were reported between 2000 and 2020 [22–25]. However, the reliability
of some of these reports, with a few exceptions, could not be verified.

In the current study, only sightings supported by photographic or video documen-
tation were considered. Additionally, as mentioned, unverified accounts were excluded
to avoid overestimation and account for the possibility of occasional sightings of other
pinniped species in the Mediterranean [3,49], such as the sea lion observed between Tyre
and Nakoura over a 20-day period in 2014, or the hooded seal recorded at the Palm Islands
Reserve in February 2016 [20]. Therefore, the actual presence of Mediterranean monk seals
in Lebanon may be higher than reported. Three sightings were additionally reported on 5
April 2025 and another on 19 April 2025, both from the Rawsheh area, and a third on 22
April 2025 from the Anfhe area, North Lebanon.

The habitat use analysis in this study confirmed that Mediterranean monk seals in
Lebanon currently frequent two marine caves: Amchit and Rawsheh. These caves appear
to be regularly used, at least by the identified adult female.

The visual analysis of recorded feeding behaviour of the Mediterranean monk seal
in this study revealed prey species previously documented in foraging ecology studies
(e.g., [50]). These species are also targeted by fisheries, suggesting potential interactions
with the fishing sector.

Further research is required to assess the availability and suitability of critical habitats
and prey species for the Mediterranean monk seal along the Lebanese coast. Systematic
surveys aimed at identifying and monitoring suitable habitats—particularly marine caves—
are essential for accurately estimating the number of individuals frequenting the area. The
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use of tools such as infrared cameras can enhance monitoring efforts in these environ-
ments. Additionally, assessing the extent and nature of potential negative interactions,
particularly with the fishing sector, is crucial for developing effective conservation and
management strategies.

Understanding risks to species survival and conservation requires addressing contex-
tual complexity through detailed analysis of threat pressures and the underlying threats.
Conceptual models and assessment frameworks provide practical approaches for antic-
ipating social, economic, environmental, and political contexts, providing a baseline for
effective and adaptive conservation and management strategies [51–55].

These efforts should be integrated into a basin-wide framework to better understand
individual movements and population connectivity within the Levantine region. Such
an approach will provide an ecological context for local observations and contribute to
broader regional initiatives for the conservation and recovery of the species.
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