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ABSTRACT
The Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810) is a highly migratory pelagic apex predator classified as Endangered because of population declines associated with overexploitation and bycatch. Despite its global and Mediterranean distribution, data from the southeastern Mediterranean, particularly the Gaza Strip, remain scarce. This study documents the occurrence, capture and utilisation of Shortfin Mako Sharks in the Mediterranean waters off the Gaza Strip, Palestine, using fishery landings, market surveys, stakeholder interviews and supplementary media records. The findings indicate that the species is uncommon but recurrent, occurring primarily as incidental bycatch in artisanal fisheries, especially pelagic longlines and drift gillnets. Stakeholders estimated that dozens of individuals of varying sizes are captured annually. Most observed sharks were juveniles and subadults (60–150 cm total length), whereas large adults were rare. The species showed a seasonal pattern, with higher occurrence in spring and autumn during periods of intensified deep-water fishing. Captured sharks are retained and sold locally for consumption, reflecting both economic and food-security considerations. No confirmed shark attacks on humans were recorded, although post-capture handling may pose injury risks. These observations identify the Gaza Strip as part of the broader Mediterranean distribution of Shortfin Mako Sharks and emphasise the need for context-sensitive conservation measures that balance species protection with local livelihoods. This study provides baseline data for an understudied region and may inform future monitoring and management strategies for this endangered apex predator.
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1. INTRODUCTION
The Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810), also known as the Shortfin Mako, Blue Pointer or Bonito Shark (Figure 1), is a highly migratory pelagic species that inhabits tropical and temperate waters worldwide, including the Mediterranean Sea. It is distinguished by its streamlined, spindle-shaped body, conical snout, lunate caudal fin and characteristic countershading, with metallic blue dorsal coloration and a white ventral surface (Figure 1) (Bengil et al., 2019). As one of the fastest sharks in the ocean, the Shortfin Mako Shark is an apex predator that plays a critical ecological role in maintaining the balance of pelagic ecosystems (Sims et al., 2021; Rubinas, 2017). Shortfin Mako Sharks are termed “mackerel sharks” because of their strong resemblance to mackerel fish in both form and function. They have a streamlined body and a powerful lunate tail adapted for high-speed swimming, and they are active pelagic predators that remain in constant motion in open water, similar to fast-swimming mackerel species (Compagno, 2001; Carrier et al., 2012; Rigby et al., 2019). Despite its wide distribution, the species is currently classified as Endangered, reflecting significant population declines attributed to overexploitation, bycatch in pelagic fisheries and slow life-history traits, including late sexual maturity and low reproductive output (Dulvy et al., 2014; Mucientes et al., 2025).
Recent functional-diversity assessments further indicate that mackerel sharks, including the Shortfin Mako Shark, represent a functionally distinctive and threatened elasmobranch group, reinforcing the need for locality-specific documentation of their occurrence (Pimiento et al., 2023).



Figure 1: The Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810)
[Source: https://en.wikipedia.org/wiki/Shortfin_mako_shark]

In the Mediterranean Sea, the Shortfin Mako Shark is considered relatively uncommon but is regularly reported across both the western and eastern basins (Kabasakal, 2015; Bouzidi et al., 2025; Ergüden et al., 2021). Numerous studies have documented its occurrence in regions such as Turkey, Tunisia and the central Mediterranean, including records of juveniles and large adults (Celona et al., 2004; Udovičić et al., 2018; Rafrafi-Nouira et al., 2019; De Maddalena et al., 2023). Many studies have addressed the ecological and biological aspects of Shortfin Mako Sharks in multiple marine environments, including the Mediterranean Sea (Kabasakal & De Maddalena, 2011; Kabasakal, 2017; Saidi et al., 2020a, 2020b; Gibson et al., 2021; Baibbat et al., 2022; Vella & Vella, 2023; Ahmed et al., 2024; Gambardella et al., 2025; Yıldız et al., 2025; Moreno et al., 2025).

Recent research has also identified the Mediterranean as an important habitat for different life stages of the species, including potential nursery areas and migratory routes (Cattano et al., 2023; Shea et al., 2024). However, the species is highly vulnerable to fishing pressure, particularly from pelagic longline fisheries, in which it is frequently captured as bycatch (Coelho et al., 2017; El-Arraf et al., 2024). Such interactions, combined with insufficient management measures, have raised serious conservation concerns across the region (Saidi et al., 2019; Dinkel & Sánchez-Lizaso, 2020).
Fishery-dependent surveys from the western Mediterranean have similarly reported juvenile Shortfin Mako Sharks in pelagic longline bycatch, supporting the value of opportunistic catch records for identifying areas used by early life stages (Scacco et al., 2023).

The southeastern Mediterranean, including the coastal waters of the Gaza Strip, remains relatively understudied with respect to large pelagic sharks. Nevertheless, available evidence suggests that this region supports a diversity of elasmobranch species, including several that are globally threatened (Mehanna et al., 2025; Shakman et al., 2023). Local studies have documented the occurrence, bycatch and occasional stranding of various cartilaginous fishes along the Gaza Strip coastline (Abd Rabou et al., 2023). In particular, recent research has highlighted the presence of critically endangered species such as the Scalloped Hammerhead (Sphyrna lewini), Spiny Butterfly Ray (Gymnura altavela), Angular Roughshark (Oxynotus centrina) and guitarfishes (Glaucostegus cemiculus and Rhinobatos rhinobatos), emphasising the conservation importance of these waters (Abd Rabou et al., 2026a, 2026b, 2026c, 2026d). The first documented record of the Whale Shark (Rhincodon typus) in the Gaza Strip waters further underscores the ecological significance of this region for large and threatened marine megafauna (Abd Rabou et al., 2026e).
Recent genomic evidence also suggests genetic continuity between Eastern Atlantic and Mediterranean Shortfin Mako Sharks; therefore, records from data-poor Mediterranean localities can contribute to broader regional assessments (Gambardella et al., 2026).

Within this context, the Shortfin Mako Shark has been occasionally reported from the Mediterranean waters off the Gaza Strip, primarily as incidental bycatch rather than as a targeted species (Abd Rabou et al., 2023). Historical and recent observations indicate that individuals of varying sizes are captured using different fishing gears, including longlines and gillnets, consistent with patterns reported elsewhere in the Mediterranean (Panayiotou et al., 2020; Saidi et al., 2020a, 2020b). Shortfin Mako Shark-human interactions are generally rare and often associated with provocation or capture events (Randall & Levy, 1976; Levine et al., 2014). According to the International Shark Attack File (ISAF), Shortfin Mako Sharks have been implicated in nine non-fatal unprovoked attacks and one fatal unprovoked attack, giving a total of 10 recorded cases (Florida Museum of Natural History, 2022). A notable local record includes a specimen measuring approximately 3 m in total length, captured off Khan Younis in 2013 (Abd Rabou et al., 2023).

In recent years, the Gaza Strip has experienced severe socio-economic challenges that have intensified pressure on marine resources. Fisheries play a vital role in food security and livelihoods, involving thousands of fishermen operating primarily small-scale vessels (Abd Rabou, 2013; Hussein et al., 2022). Under conditions of food scarcity, the utilisation of non-traditional marine resources, including sharks and other cartilaginous fishes, has increased (Abd Rabou et al., 2026e). This shift highlights the complex interaction between conservation priorities and human subsistence needs in a region facing prolonged humanitarian stress.
Comparable market-based observations from another artisanal fisheries context have shown that sharks and rays may continue to be sold despite conservation concerns, indicating that fish-market records can complement landing-site evidence when formal monitoring is limited (Permana et al., 2021).

However, no synthesis currently brings together landing-site observations, market information, fisher accounts and media records to clarify how the species is encountered, retained and perceived in the Gaza Strip.
Despite the recognised global and regional importance of the Shortfin Mako Shark, information on its occurrence, capture and ecological status in the Gaza Strip remains scarce and fragmented. Documenting such records is essential for improving baseline knowledge, assessing local population trends and informing conservation and management strategies. Therefore, the present study aims to investigate the occurrence and capture of the Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810) in the Mediterranean waters off the Gaza Strip, Palestine, with particular emphasis on fisheries interactions, local observations and implications for conservation in this understudied region.

2. METHODOLOGY
This descriptive study was conducted through repeated field visits to fisheries landing sites and fish markets across the Gaza Strip, where cartilaginous and bony fishes and invertebrate species are openly sold. During these visits, specimens were occasionally measured (e.g., total length), and photographic records were obtained. Particular attention was given to documenting the incidental capture of Shortfin Mako Sharks (Isurus oxyrinchus Rafinesque, 1810) from the marine waters of the Gaza Strip, Palestine. Additional data were collected through consultations with the General Directorate of Fisheries at the Ministry of Agriculture and through interviews with local fishermen. Supplementary information was also gathered from local news outlets and social media platforms.

The Gaza Strip, located along the southeastern Mediterranean coast, extends approximately 42 km and covers an area of about 365 km², with a population exceeding 2.4 million. The fisheries sector plays a vital role in food security, employment and socio-economic stability, supporting more than 4,500 fishermen operating over 1,800 predominantly small-scale vessels. A variety of fishing gears, including trammel nets, gillnets, longlines, handlines, trawlers and small purse seines, are used to target small pelagic fishes, demersal teleosts, cephalopods and crustaceans. Cartilaginous fishes, such as sharks and batoids, are also captured, mainly as bycatch, though occasionally as target species.

3. RESULTS
3.1. Occurrence and Distribution 
The Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810) is an uncommon yet recurrent species in the marine waters off the Gaza Strip, where it is recorded exclusively as incidental bycatch in artisanal fisheries. Landings indicate a wide but low-density distribution along the 42 km coastline, with most captures occurring offshore, consistent with the species’ epipelagic and migratory behaviour, and only occasional nearshore records. In the Gaza Strip, the Shortfin Mako Shark occurs irregularly and shows a seasonal pattern. Its presence is more likely in spring and autumn, particularly during periods of intensified deep-water fishing, and declines in winter. Most observed individuals are juveniles and subadults, whereas large adults are rare (Figure 2). In general, the apparent scarcity of the Shortfin Mako Shark is likely underestimated because of the lack of systematic monitoring and the dependence on opportunistic fishery-based observations.

3.2. Capture Methods and Fisheries Interaction 
Field observations and stakeholder interviews indicate that the Shortfin Mako Shark is not actively targeted in the Gaza Strip. However, it is frequently encountered as incidental bycatch in artisanal fisheries along the southeastern Mediterranean coast. Although no precise data exist on the number of Shortfin Mako Sharks captured locally, stakeholders estimated that dozens are caught annually, with individuals varying in size (Figure 2). Capture events are closely linked to particular fishing gears and seasonal fishing practices, as detailed below:

1. Pelagic longline: The majority of recorded specimens were caught using pelagic longlines, which are widely deployed by Gazan fishermen to target large pelagic fishes such as tunas and other commercially valuable species. Mako sharks are typically hooked on baited lines set in offshore waters, reflecting their epipelagic and highly migratory behaviour.
2. Drift gillnets: Additional captures were reported from drift gillnets, particularly those targeting medium to large pelagic fishes. Sharks entangled in these nets are often found dead or in a weakened condition upon retrieval.
3. Trammel nets and bottom-set gear: Less frequently, juvenile or subadult individuals of the Shortfin Mako Shark were incidentally caught in trammel nets and bottom-set gear closer to shore, indicating occasional inshore movements.

Interactions between Gazan fishermen and Shortfin Mako Sharks are influenced by both economic and safety considerations. Because of their large size, strength and vigorous behaviour after capture, these sharks are considered difficult and dangerous to handle. Despite their international conservation status, captured individuals are usually retained rather than discarded, especially if they are alive or in good condition. As with many cartilaginous fish species caught in the Gaza Strip’s marine ecosystem, their meat is sold locally.



Figure 2: Shortfin Mako Sharks (Isurus oxyrinchus Rafinesque, 1810) of varying sizes, recorded mostly as bycatch from the marine waters of the Gaza Strip  
.
3.3. Morphometric Characteristics & Size Structure 
Morphometric observations of the Shortfin Mako Shark in the Gaza Strip are based on a limited number of incidentally caught individuals examined at landing sites and fish markets. Most specimens were juveniles and subadults, typically measuring 60-150 cm in total length (Figure 2). Large adults were rarely recorded, with only occasional individuals approaching 3 m, as reported by fishermen or observed at Al-Hisba fish market near the Gaza fishing harbour. The species has a streamlined, spindle-shaped body adapted for high-speed swimming, characterised by a long conical snout, large eyes, a broad crescent-shaped caudal fin, a relatively small posteriorly positioned first dorsal fin and short, narrow pectoral fins. Coloration is dark metallic blue dorsally and white ventrally, with a distinct boundary between the two regions (see Figures 1 and 2).

3.4. Condition and Fate of Specimens 
Shortfin Mako Sharks are incidentally caught as bycatch in the Gaza Strip, with their condition largely influenced by the type of fishing gear used. Individuals captured by longlines are often retrieved alive but in a highly stressed and weakened state because of prolonged struggle on the hook, whereas those entangled in gillnets are typically found dead upon retrieval. In most cases, landed specimens are retained and transported to local fish markets, where they are sold for human consumption at relatively low prices compared with more commercially preferred fish species.

3.5. Marketing and Utilization 
Shortfin Mako Sharks in the Gaza Strip are primarily encountered as bycatch and appear irregularly in local fish markets because of their low abundance and sporadic capture. Like other large sharks and rays, they are sold either whole or cut into large or small portions for human consumption. Local consumers purchase the meat opportunistically, often frying it or using it in “Sayadieh”, a traditional dish of rice and fish, whether cartilaginous or bony. Its sale and consumption are driven by availability rather than active demand. Its meat is sold at notable prices ranging between 30 and 60 shekels per kilogram, equivalent to 9 to 18 US dollars, depending on the season and the availability of other fish.

3.6. Did Shortfin Mako Sharks Attack Gazans?
No confirmed attacks by Shortfin Mako Sharks on humans have been recorded in the Gaza Strip. However, local fishermen consistently describe the species as powerful, fast-swimming and potentially aggressive in behaviour. They emphasise that the primary risk to humans arises not in open water but during post-capture handling. Because of their considerable size, muscular strength and sharp dentition, captured individuals can inflict injuries, such as cuts or puncture wounds, if they are not handled carefully. Despite these potential hazards, shark-related injuries overall remain extremely rare in the Gaza Strip.

4. DISCUSSION
The present study provides one of the few focused accounts of the occurrence and fisheries interaction of the Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810) in the southeastern Mediterranean, particularly off the Gaza Strip. The findings confirm that the species is uncommon but recurrent, occurring exclusively as incidental bycatch in artisanal fisheries. This pattern is broadly consistent with observations from other parts of the Mediterranean, where the species is considered rare in landings yet regularly recorded over time (Kabasakal, 2015; Ergüden et al., 2021; Bouzidi et al., 2025). Such consistency suggests that the Gaza Strip coastal waters form part of the wider distribution range of the species rather than an isolated or exceptional habitat.

The dominance of juveniles and subadults in the recorded specimens is particularly noteworthy. Similar size structures have been reported in several Mediterranean areas, where young-of-the-year and immature individuals are frequently encountered (Tunçer & Kabasakal, 2016; Cattano et al., 2023; Akyol & Capapé, 2024). This pattern may indicate that parts of the eastern Mediterranean, including the Gaza Strip waters, could function as developmental or transient habitats for younger life stages. However, the scarcity of large adults in the present study may reflect either true population structure or sampling bias linked to gear selectivity and the limited offshore capacity of local fisheries.

The study also highlights the strong association between Shortfin Mako Shark captures and pelagic longline fisheries, with additional contributions from drift gillnets. This aligns with regional and global patterns, where longline fisheries represent one of the primary sources of shark bycatch (Coelho et al., 2017; Serghini et al., 2018; Saidi et al., 2020a, 2020b; Farrag, 2022; El-Arraf et al., 2024). The condition of captured individuals, alive but stressed in longlines versus dead in gillnets, further supports previous findings on gear-specific impacts on shark survival (Schultz et al., 2025). These observations underscore the importance of fishing practices in shaping both mortality rates and potential post-release survival.

From a socio-economic perspective, the consistent retention and utilisation of captured individuals reflects local realities in the Gaza Strip. Unlike in some regions where sharks may be discarded because of low market value or regulatory constraints, all individuals in the Gaza Strip are typically retained and consumed. This behaviour is closely tied to food-security needs and limited economic alternatives. Similar trends have been reported in other developing coastal regions, such as Egypt, which is geographically close to the Gaza Strip, where bycatch species are increasingly integrated into local markets (Azab et al., 2019; Elkasheif et al., 2024; Shaaban et al., 2024; Mehanna et al., 2025). Similarly, shark fisheries contribute substantially to the survival of coastal communities in western Ghana (Seidu et al., 2022). Thus, conservation measures in the Gaza Strip must carefully balance ecological priorities with human subsistence requirements.

The irregular and likely seasonal occurrence of the species, with peaks in spring and autumn, may be linked to migratory movements within the Mediterranean. Seasonal patterns in Shortfin Mako Shark distribution have been documented elsewhere and are often associated with prey availability, water temperature and reproductive behaviour (Mucientes et al., 2025; Shea et al., 2024). Although the current dataset is limited, the observed temporal trends provide a useful baseline for future monitoring efforts.

Importantly, the study confirms that no attacks by the Shortfin Mako Shark on humans have been recorded in the Gaza Strip and that risks are confined to the handling of captured individuals. This finding helps clarify local perceptions and distinguishes between ecological reality and the broader reputation of the species as potentially dangerous. Similar conclusions have been drawn in other regions, where shark-related injuries are typically associated with fishing activities rather than natural encounters (Levine et al., 2014). Shark attacks on Gazan fishermen are extremely rare. Two documented incidents include a 2013 case in which a fisherman was bitten on the hand by an unidentified approximately 3 m shark, resulting in moderate injuries and the loss of two fingers (Group194.net, 2013), and a 13 March 2021 incident off Khan Younis, where a fisherman was bitten on the foot while attempting to remove a shark from a net and was later hospitalised (Khalaf, 2022). In both cases, the species was not confirmed, although some fishermen suggested the possible involvement of the Sandbar Shark (Carcharhinus plumbeus Nardo, 1827), a commonly caught species in the Gaza Strip waters (Abd Rabou et al., 2023). These Sand Sharks, along with Dusky Sharks (Carcharhinus obscurus Lesueur, 1818), were recently responsible for attacking and killing an Israeli diver off the coast of Hadera, located roughly halfway between Tel Aviv and Haifa along the Palestinian coast of the Mediterranean Sea (Gafar et al., 2025).

Despite these insights, the study is constrained by its reliance on opportunistic and fishery-dependent data, which may underestimate true occurrence and abundance. The absence of systematic surveys, observer programmes or tagging studies limits the ability to draw definitive conclusions concerning population size, movement patterns or habitat use (Kohler et al., 2002; Kresge, 2024). Nevertheless, such baseline documentation is critically important in data-poor regions such as the Gaza Strip, where even sporadic records contribute significantly to scientific understanding.

In conclusion, the occurrence of the Shortfin Mako Shark in the Gaza Strip waters reflects broader Mediterranean patterns of low abundance, juvenile dominance and strong interaction with pelagic fisheries. The species faces combined pressures from bycatch and full retention, exacerbated by socio-economic conditions. Therefore, future efforts should prioritise improved monitoring, fisher awareness and context-appropriate management strategies, potentially including bycatch mitigation measures and regional cooperation. Such approaches are essential to support the conservation of this endangered species while maintaining the livelihoods of coastal communities in the Gaza Strip.

Conclusion
This study confirms the recurrent but uncommon occurrence of the Shortfin Mako Shark (Isurus oxyrinchus Rafinesque, 1810) in the Mediterranean waters off the Gaza Strip. The species appears mainly as incidental bycatch in artisanal fisheries, especially pelagic longlines and drift gillnets, rather than as a directly targeted species. Available observations suggest that most landed individuals are juveniles or subadults, while large adults are rarely encountered. The retention and sale of captured sharks reflect local food-security and livelihood conditions, but they also raise conservation concerns because the species is globally threatened and vulnerable to fishing pressure. No confirmed human attack by Shortfin Mako Sharks was recorded in the Gaza Strip, and the main safety concern is linked to handling captured individuals. The findings provide useful baseline information for a data-poor section of the southeastern Mediterranean. Future management should prioritise systematic landing records, fisher awareness, safe handling practices, bycatch reduction and regional cooperation while considering the socio-economic dependence of local fishing communities.
Limitations
This study was limited by its descriptive and opportunistic design. The data were obtained mainly from fish landing sites, markets, interviews, photographs and local media records rather than systematic fishery observer programmes or independent marine surveys. Capture numbers, seasonal occurrence and size structure may therefore be underestimated or biased by fishing effort, reporting availability and market access. Some reported specimens lacked exact capture date, location, gear type, sex and full morphometric measurements. The study did not include genetic confirmation, tagging, abundance estimation or habitat-use analysis. Future research should use standardised monitoring, verified landing records and regional collaborative surveys.
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