



Infrequent Records and Fisheries Interactions of the Near-Threatened Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) in the Mediterranean Waters of the Gaza Strip, Palestine
ABSTRACT
The Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) is a deep-sea elasmobranch classified as Near Threatened, with limited ecological information available from the southeastern Mediterranean. This study documents infrequent records and fisheries interactions of the species in the coastal waters of the Gaza Strip, Palestine, over an approximate 20-year period. Data were collected through field surveys at landing sites and fish markets, supported by interviews with fishermen, fisheries authority records, and opportunistic photographic documentation. Fewer than 15 individuals were recorded, confirming the species’ rarity and sporadic occurrence in the region. All specimens were identified based on distinctive morphological features, particularly the presence of six gill slits. Observed individuals ranged from subadults to large adults, with reported  total lengths exceeding3 m.
Capture events were exclusively incidental, primarily associated with bottom-set longlines deployed in deeper offshore waters, with occasional records from trammel nets. No seasonal or spatial patterns were detected, and all captured specimens were retained for local consumption, reflecting their economic value and the absence of regulatory measures. The rarity of records is consistent with the species’ deep-water ecology and limited overlap with coastal artisanal fisheries. However, its intrinsic vulnerability, combined with unregulated bycatch retention, raises potential conservation concerns. This study provides the first consolidated account of the Bluntnose Sixgill Shark in Gaza Strip waters and highlights the importance of fisheries-dependent data and local ecological knowledge in addressing data gaps for deep-sea elasmobranchs in understudied regions. Enhanced monitoring and targeted research are recommended to support conservation and management efforts in the southeastern Mediterranean.
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1. INTRODUCTION
The Mediterranean Sea is widely recognized as one of the world’s most important marine biodiversity hotspots, particularly for elasmobranchs, including sharks, rays, and chimaeras. Despite its relatively small size and semi-enclosed nature, it supports a remarkably diverse assemblage of cartilaginous fishes. However, this biodiversity is under severe pressure due to centuries of intensive human exploitation. The Mediterranean is among the most heavily fished marine regions globally, where cumulative impacts from overfishing, habitat degradation, coastal development, pollution, and climate change have resulted in substantial declines in marine populations, including many elasmobranch species (Dulvy et al., 2016; Walls & Dulvy, 2021). Consequently, a significant proportion of Mediterranean sharks and rays are now categorized as threatened, highlighting the urgent need for improved scientific understanding and conservation interventions. This high diversity and taxonomic complexity of Mediterranean Chondrichthyes has been comprehensively synthesized in regional reviews of species distribution, systematics, and biogeography (Serena et al., 2020).

Elasmobranch declines in the Mediterranean are particularly concerning due to their ecological roles as apex predators and mesopredators, which are essential for maintaining marine ecosystem structure and balance. Their decline may trigger cascading trophic effects, altering community composition and overall ecosystem functioning. Recent regional assessments have identified the Mediterranean as a global “red zone” for shark and ray conservation, with high extinction risk driven primarily by fisheries pressure and weak enforcement of management measures (Dulvy et al., 2016; Bradai et al., 2018).

Within this context, deep-sea sharks represent one of the most vulnerable yet least understood components of Mediterranean biodiversity. These species are characterized by K-selected life-history traits, including slow growth, late maturity, low fecundity, and long lifespans, which make them highly susceptible to even low levels of anthropogenic mortality (Stevens et al., 2000; Priede et al., 2006). Although their deep-water habitats may offer partial refuge, fishing activities such as demersal trawling, longlining, and deep-set gillnets increasingly extend into slope and offshore environments. Despite their ecological importance in structuring deep-sea ecosystems, these species remain poorly studied due to logistical constraints and limited targeted surveys (Serena, 2005; Tiralongo et al., 2023).

Early studies from the Turkish Seas provided baseline information on the diet, reproduction, and distribution of the Bluntnose Sixgill Shark in the eastern Mediterranean, highlighting its deep-sea ecology and rarity in coastal fisheries (Kabasakal, 2004; Kabasakal, 2006). Historical records confirm its sporadic occurrence across the Mediterranean basin (Capapé et al., 2003). Additional reports from the central and eastern Mediterranean, including northeastern Sicily and the Strait of Messina, support its patchy distribution and associated ecological records, including parasite diversity (Celona et al., 2005; De Benedetto et al., 2023). Further regional records from Yeşilovacık Bay and Iskenderun Bay reinforce its presence along the northeastern Mediterranean margin (Başusta & Başusta, 2015; Ayas et al., 2019). Advances in monitoring approaches, including new technologies for documenting endangered sharks, have improved detection of rare elasmobranchs (Bargnesi et al., 2022). Regional identification guides and faunal surveys have enhanced knowledge of Mediterranean and Black Sea elasmobranchs (FAO, 2005), while recent eastern Mediterranean records continue to reveal rare deep-water occurrences, emphasizing persistent data gaps (Farrag, 2016).

Among Mediterranean deep-sea sharks, the Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) is one of the most distinctive and evolutionarily ancient species. It belongs to the family Hexanchidae, which retains primitive morphological traits, including six pairs of gill slits—an unusual feature among modern sharks. The species is widely distributed in temperate and tropical oceans and is commonly associated with continental shelves, slopes, submarine canyons, and abyssal environments, typically occurring at depths between 200 and more than 2500 m (Compagno, 1984; Serena, 2005). Although primarily a deep-water species, it is known to undertake diel vertical migrations into shallower waters, likely linked to foraging behavior. In addition to H. griseus, another species—the Bigeyed Sixgill Shark (Hexanchus nakamurai Teng, 1962)—has also been reported from the Mediterranean basin (Bakiu et al., 2018; Bengil et al., 2021).


Ecologically, the Bluntnose Sixgill Shark is an opportunistic generalist predator. Its diet includes teleost fishes, cephalopods, crustaceans, other elasmobranchs, and carrion, reflecting its role as both an apex predator and an important scavenger in deep-sea ecosystems (Ebert, 1994; Reum et al., 2020). Through these feeding interactions, it contributes to nutrient cycling and energy transfer across trophic levels.

In the Mediterranean Sea, records of the species are generally sporadic and of low abundance. It is most frequently encountered as incidental bycatch in demersal fisheries, including bottom trawls, longlines, and deep-water gillnets (Capapé et al., 2004; Tiralongo et al., 2023). Although its distribution spans the entire basin, occurrence data remain uneven and often biased toward areas with higher research effort. In the eastern Mediterranean, scientific information is particularly limited, and many records derive from fisheries observations rather than systematic surveys.

Due to ongoing fishing pressure and intrinsic life-history vulnerability, the Bluntnose Sixgill Shark is classified as Near Threatened by the IUCN, with declining population trends reported in several regions (Dulvy et al., 2016). In the Mediterranean context, its conservation status may be of greater concern than currently recognized, particularly as deep-sea habitats become increasingly exploited. Recent evidence also suggests that populations may be more fragmented and vulnerable than previously assumed, especially in semi-enclosed seas such as the Mediterranean (Jia & Ferretti, 2025).

The southeastern Mediterranean, including the coastal waters of the Gaza Strip, remains one of the least explored regions for elasmobranch biodiversity. Political, economic, and logistical constraints have historically limited marine research, resulting in significant gaps in knowledge regarding species composition, distribution, and population trends (Abu Amra, 2018). Nevertheless, recent efforts have gradually improved baseline understanding through field observations, fish market surveys, and fisheries-dependent data.

Early studies outlined research priorities and the general status of marine resources in the Gaza Strip (Abd Rabou et al., 2007; Abd Rabou, 2013), while subsequent work documented ecosystem pressures such as overfishing, habitat degradation, and pollution (Abd Rabou et al., 2023). More recent studies have focused on elasmobranch diversity, reporting species such as Sphyrna lewini, Oxynotus centrina, Rhincodon typus, Glaucostegus cemiculus, Rhinobatos rhinobatos, Gymnura altavela, Torpedo marmorata, and Torpedo torpedo (Abd Rabou et al., 2023; 2025; 2026a–f). Additionally, the Giant Devil Ray (Mobula mobular) has been documented in Gaza waters (Abd Rabou, 2013; Abudaya et al., 2018; Abd Rabou et al., 2023). These studies consistently indicate that most elasmobranchs in the region are captured as bycatch in artisanal fisheries, with many species facing significant conservation concern.

Despite this growing body of knowledge, deep-sea elasmobranchs remain particularly underrepresented. Records of the Bluntnose Sixgill Shark in Gaza waters are extremely limited and largely opportunistic (Abd Rabou et al., 2023), reflecting both sampling constraints and the scarcity of targeted deep-sea research in the region.

Given these knowledge gaps, the present study aims to document and verify infrequent records of the Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) in the Mediterranean waters of the Gaza Strip. It further seeks to provide baseline information on its occurrence, capture conditions, and interactions with local fisheries. By doing so, this study contributes to improving the understanding of deep-sea shark distribution in the southeastern Mediterranean and supports broader regional conservation efforts.

2. METHODOLOGY

2.1 Data collection and field surveys

This descriptive study was conducted through repeated field visits to fisheries landing sites and fish markets across the Gaza Strip, where cartilaginous fishes, bony fishes, and invertebrates are commonly displayed and sold. During these visits, available specimens were occasionally examined, and morphometric measurements were taken when possible. Photographic documentation was opportunistically collected to support species identification and verification. To complement field observations, additional information was obtained through semi-structured interviews with local fishermen, as well as consultations with the General Directorate of Fisheries at the Ministry of Agriculture. Supplementary data were also gathered from local news reports and social media platforms to validate reported occurrences and capture events. The Bluntnose Sixgill Shark is readily recognized by fishermen in the Gaza Strip, and the wider Mediterranean region, as it is one of two shark species possessing six gill slits (see Figure 1). 

2.2 Study area and fisheries context

The Gaza Strip is located along the southeastern Mediterranean coast, extending approximately 42 km and covering an area of about 365 km², with a population exceeding 2.4 million inhabitants. Its coastal waters represent a highly exploited marine ecosystem where small-scale fisheries play a crucial socio-economic role (Abd Rabou et al., 2007). The fisheries sector supports more than 4,500 fishermen operating over 1,800 small vessels. Fishing activities rely on a variety of gears, including trammel nets, gillnets, longlines, handlines, trawlers, and small purse seines (Hussein et al., 2022). These fisheries primarily target small pelagic fish, demersal teleosts, cephalopods, and crustaceans (Abu Amra, 2018). However, cartilaginous fishes such as sharks and batoids are frequently captured as bycatch, and occasionally targeted (Abd Rabou et al., 2023), reflecting both their ecological presence and fishing pressure in the region.

3. RESULTS

3.1. Occurrence Records and Spatiotemporal Distribution

Field observations and fish market inspections across the Gaza Strip confirmed the occasional and infrequent occurrence of the Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) in the local marine ecosystem. Records were opportunistic and sporadic, with only a limited number of individuals documented over an extended period of approximately two decades. Based on interviews with fishermen and fisheries authorities, fewer than 15 specimens of varying sizes have been recorded during this period. These records were distributed irregularly along different landing sites in the Gaza Strip, with no evidence of spatial clustering or seasonal predictability. The species was consistently described by fishermen as rare and unpredictable in occurrence, reflecting its deep-water habitat preferences and limited interaction with nearshore artisanal fishing activities.
3.2. Morphological Identification and Diagnostic Features

All reported specimens were confidently identified as Hexanchus griseus based on their distinctive morphological characteristics. The species is easily recognizable by its large and robust body, broad blunt snout, small eyes, and most notably the presence of six pairs of gill slits (pharyngeal clefts), a unique feature among sharks recorded in the Mediterranean Sea. Additional diagnostic traits include a single posteriorly positioned dorsal fin, broad pectoral fins, and an elongated caudal region. The coloration of observed individuals was generally uniform, ranging from dark grey to brown dorsally, gradually fading to a lighter ventral surface. The consistency of these morphological features across all examined specimens provided strong confirmation of species identity, despite the limited number of records.

3.3. Size Structure and Morphometric Observations

The recorded individuals exhibited a range of body sizes, indicating the presence of both subadult and adult stages within the captured specimens. Measured individuals included a specimen of approximately 275 cm in total length (Figure 1), while fishermen reported occasional captures exceeding 3 meters. Although detailed morphometric datasets were limited due to the opportunistic nature of sampling, available observations suggest that the species in the Gaza Strip waters may reach large body sizes consistent with reports from other Mediterranean regions. No juvenile specimens were explicitly confirmed during the study period, although size variability among observed individuals indicates that multiple age classes may occasionally occur in the area.
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Figure 1: A 275 cm specimen of the Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) incidentally caught from the marine ecosystem of the Gaza Strip, Palestine (Source: General Directorate of Fisheries at the Ministry of Agriculture, Gaza Strip, Palestine) 
3.4. Capture Methods and Fishing Gear Interaction

The Bluntnose Sixgill Shark is not a targeted species in the artisanal fisheries of the Gaza Strip and is instead encountered as incidental bycatch. Capture events were primarily associated with bottom-set longlines deployed in deeper offshore fishing grounds, with fewer occurrences reported from trammel nets used in shallower coastal waters. Fishermen consistently indicated that encounters are rare and unpredictable, reflecting the species’ deep-sea distribution and the limited spatial extent of local fishing operations. The interaction between this shark and the Gaza Strip fisheries appears to be incidental and largely opportunistic, with no evidence of directed fishing effort toward the species.
3.5. Temporal Frequency and Catch History

The temporal distribution of recorded specimens suggests a consistently low encounter rate over time, with no indication of increasing or decreasing trends. Based on cumulative fishermen knowledge and available fisheries observations, fewer than 15 individuals have been recorded in the last 20 years. These records were not associated with any clear seasonal pattern, further supporting the assumption that the species occurs only sporadically in the Gaza Strip waters. Fishermen widely perceived the species as one of the rarest large sharks encountered in local fisheries, reinforcing its low detectability and deep-water ecological niche.
3.6. Utilization and Market Value

Despite its rarity, the Bluntnose Sixgill Shark is utilized when landed and is occasionally sold in local fish markets across the Gaza Strip. The meat is generally accepted by consumers and is often valued similarly or even higher than other cartilaginous fishes such as rays and smaller sharks. This preference is linked to cultural perceptions that associate sharks with strength and prestige, which enhances their market desirability. The species is commonly processed in traditional culinary forms, including frying and preparation in the local dish “Sayadieh,” where shark meat is cooked with spiced rice, onions, and fish stock. Nevertheless, some fishermen reported that the flesh may have a firm or coarse texture, which can influence consumer preference depending on preparation methods.
3.7. Conservation-Relevant Observations from Fisheries Interactions

Observations from fisheries interactions indicate that the Bluntnose Sixgill Shark is not subjected to directed fishing pressure in the Gaza Strip, and its capture is entirely incidental. However, all recorded individuals were retained and utilized rather than discarded, reflecting the absence of regulatory restrictions and the economic value of landed specimens. The species’ life-history characteristics, combined with its rarity and deep-water habitat, suggest a high intrinsic vulnerability to even low levels of fishing mortality. The absence of monitoring programs or species-specific management measures further highlights potential conservation concerns for this species in the southeastern Mediterranean.
4. DISCUSSION
The present study provides the first consolidated documentation of infrequent occurrences of the Bluntnose Sixgill Shark (Hexanchus griseus Bonnaterre, 1788) in the coastal waters of the Gaza Strip, southeastern Mediterranean. The very low number of records over approximately two decades (<15 specimens) indicates that the species is only an occasional visitor to shallow fishing grounds, consistent with its deep-water ecological preferences and low detectability in fisheries-dependent datasets (Serena, 2005; Tiralongo et al., 2023; Jia & Ferretti, 2025).

This sporadic occurrence aligns with patterns reported throughout the Mediterranean, where the species is typically recorded as rare bycatch in deep-set longlines and bottom trawl fisheries (Capapé et al., 2004; Kabasakal, 2009; Ergüden et al., 2022). Similar low-frequency records have been documented across the eastern Mediterranean, including Turkish waters (Kabasakal, 2010; 2013; 2023), as well as in the Adriatic and Ionian Seas (Sperone et al., 2012; Lipej et al., 2022) and along North African coasts (Rafrafi-Nouira et al., 2015; Bouzidi et al., 2025). In the central Mediterranean, particularly around the Maltese Islands, infrequent occurrences further confirm the species’ patchy basin-wide distribution (Vella & Vella, 2010). Comparable records from the Tropical Southwestern Atlantic also demonstrate similarly sporadic occurrences, supporting a broad but discontinuous global distribution (Santander-Neto et al., 2022). Occasional strandings and biological observations from Italian and Tunisian waters further reinforce this rarity while providing additional ecological insights (Micarelli et al., 2021; Mili et al., 2021).

The depth-related ecology of the Bluntnose Sixgill Shark largely explains its rarity in Gaza Strip fisheries. As a deep-sea apex predator and scavenger, it typically inhabits continental slopes and abyssal zones between 200–2500 m (Compagno, 1984; Priede et al., 2006). In contrast, the Gaza Strip features a relatively narrow continental shelf, with most artisanal fishing concentrated in shallow waters. This spatial mismatch limits interactions between fisheries and deep-sea fauna. Nevertheless, occasional captures by bottom longlines indicate that limited offshore fishing effort can overlap with the species’ vertical range. Similar patterns of rarity and sporadic deep-water records have been reported along other southern Mediterranean coasts, including Libya, where national inventories highlight patchy distributions under comparable fishing pressures and habitat constraints (Shakman et al., 2023).

Globally, the Bluntnose Sixgill Shark is recognized as a highly mobile species capable of both vertical and horizontal movements, including diel vertical migrations into shallower waters (Ebert, 1994; Giusti et al., 2025). Such behavior may explain occasional coastal encounters in the Gaza Strip, particularly during foraging or environmental shifts. Comparable shallow-water occurrences have been reported elsewhere in the Mediterranean and are often linked to environmental variability or prey availability (Damalas & Megalofonou, 2012; Mancusi et al., 2023). In the southern Mediterranean, notably the Gulf of Gabès, trammel net fisheries have documented elasmobranch bycatch, including rare and wide-ranging species (Saidi et al., 2016). Similar patterns occur in lagoonal systems such as the Lagoon of Bizerte, where both coastal and demersal elasmobranchs are captured, highlighting diverse fishery–shark interactions in semi-enclosed environments (Olfa et al., 2009). In the northwestern Mediterranean, bycatch-related declines of medium and large sharks along the Catalan coast further indicate that persistent fisheries pressure contributes to population reductions of vulnerable species (Nuez et al., 2021).

The exclusively bycatch nature of recorded specimens in the Gaza Strip is consistent with regional and global observations, where the species is rarely targeted but commonly retained due to its market value (Panayiotou et al., 2020; Mehanna et al., 2025). This reflects a broader Mediterranean trend in small-scale fisheries, where elasmobranch bycatch is typically utilized rather than discarded (Saidi et al., 2019; Keznine et al., 2024). Globally, such retention is often driven by the economic and nutritional importance of sharks, potentially increasing fishing pressure on vulnerable species (Temple et al., 2024). At the basin scale, spatial analyses highlight significant overlap between shark distributions and fishing effort, emphasizing the vulnerability of deep-sea species to incidental capture (Marsaglia et al., 2024), while long-term studies confirm that shark bycatch is widespread across multiple fisheries in the eastern Mediterranean (Megalofonou et al., 2005).

From a conservation perspective, the occurrence of the Bluntnose Sixgill Shark in Gaza Strip waters is noteworthy. The species is classified as Near Threatened due to life-history traits such as slow growth, late maturity, and low fecundity, which increase sensitivity to fishing pressure (Dulvy et al., 2016; Stevens et al., 2000). Evidence suggests that Mediterranean populations may be more fragmented and declining than previously assumed, particularly in heavily exploited semi-enclosed systems (Walls & Dulvy, 2021; Jia & Ferretti, 2025). Genetic studies from the central Mediterranean indicate spatial heterogeneity and limited connectivity among populations (Vella & Vella, 2017), while parasitological research provides complementary insights into ecological connectivity and habitat use (Lopez-Verdejo et al., 2024). Additionally, long-term analyses from the Sea of Marmara show that landings are influenced by fishing capacity and environmental variability further highlight the species’ sensitivity to anthropogenic and environmental pressures (Kabasakal et al., 2024).

At a broader scale, the Mediterranean has experienced substantial declines in elasmobranch populations due to overfishing and habitat degradation (Bradai et al., 2018; Dulvy et al., 2016). Deep-sea sharks, including the Bluntnose Sixgill Shark, remain particularly data-deficient, with most records derived from opportunistic observations rather than systematic surveys (Tiralongo et al., 2023; Gallo et al., 2022). In this context, fisheries-dependent data from understudied regions such as the Gaza Strip provide valuable baseline insights into distribution and occurrence patterns, particularly in light of documented constraints, trends, and challenges affecting local fisheries (Abudaya et al., 2013; Hussein et al., 2022).
The study also highlights the importance of incorporating local ecological knowledge (LEK) into elasmobranch research. Similar approaches across the Mediterranean have successfully reconstructed historical trends and distribution patterns (Nuez et al., 2023; Lipej et al., 2022). In the Gaza Strip, fishermen’s knowledge proved critical for confirming species identification, estimating occurrence frequency, and understanding temporal patterns in the absence of formal monitoring programs.

Overall, the rarity of the Bluntnose Sixgill Shark in Gaza Strip waters reflects a combination of ecological specialization, limited overlap with deep-sea fishing activities, and broader regional declines. The absence of juvenile records further suggests that the area does not serve as a nursery habitat but rather as an occasional extension of the species’ range. Future research should prioritize deep-water surveys, enhanced fisheries monitoring, and regional data integration across the eastern Mediterranean. Improved documentation of bycatch events and standardized reporting protocols will be essential for accurately assessing the status of this species in this understudied region.
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