



Rare Records of the Exotic and Endangered Honeycomb Whipray (Himantura uarnak Forsskål, 1775) in the Gaza Strip, Palestine: Evidence of Lessepsian Migration
ABSTRACT

The Honeycomb Whipray (Himantura uarnak Forsskål, 1775) is a large Indo-West Pacific stingray regarded as a Lessepsian migrant in the Mediterranean Sea and currently listed as Endangered
 due to fishing pressure and habitat degradation. Despite several records from the Levantine Basin, no confirmed occurrence had previously been documented from the Gaza Strip, Palestine. The present study documents rare records of the species from the coastal waters of the Gaza Strip based on opportunistic surveys of fish landing sites, coastal markets, fishermen interviews, and photographic examination of landed specimens. Identification was based on external diagnostic features, particularly the broad rhomboidal disc, whip-like tail with venomous spine, and the characteristic dorsal honeycomb reticulated pattern. Recorded individuals included juveniles and large adults, with one specimen reaching approximately 2.5 m total length, disc width of 1.3–1.5 m, and an estimated weight of 150 kg. Local ecological knowledge indicated that the species has been sporadically present in the Gaza Strip waters for more than two decades, with an estimated annual bycatch of 10–20 individuals. Most captures occurred incidentally in bottom trawls, gillnets, and occasionally longlines over soft-bottom shelf habitats. Captured specimens were usually landed dead or weakened and fully utilized for local consumption and market sale, representing an economically valuable low-cost protein source. The occurrence of multiple size classes suggests that the Gaza Strip coastal waters may function as feeding or seasonal habitat rather than a site of accidental visitation. These findings extend the known southeastern Mediterranean distribution of the Honeycomb Whipray, highlight the Gaza Strip as an underreported
 hotspot for rare elasmobranch records, and emphasize the urgent need for fisheries monitoring, taxonomic verification, bycatch mitigation, and conservation measures for threatened batoids in Palestinian waters.
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1. INTRODUCTION

The Honeycomb Whipray or Reticulate Whipray (Himantura uarnak Forsskål, 1775) is a large benthic stingray belonging to the family Dasyatidae and order Myliobatoidei and is widely distributed throughout tropical and subtropical waters of the Indo-West Pacific region, including coastal environments of the Red Sea, Arabian Sea, and parts of the Indian Ocean.
 It typically inhabits shallow coastal habitats such as sandy bottoms, lagoons, estuaries (White et al., 2006), and seagrass beds (Abu El-Regal et al., 2012), where it plays an important ecological role as a benthic predator feeding on invertebrates and small fishes (Last et al., 2016; Ebert & Dando, 2020). The species is easily recognized by its broad rhomboid disc, reticulated honeycomb-like dorsal coloration, and long whip-like tail bearing one or more venomous spines (Schwartz, 2008). However, recent taxonomic revisions and molecular studies have demonstrated that the Honeycomb Whipray (Himantura uarnak) 
represents a species complex with several morphologically similar cryptic taxa, including the Leopard Whipray (Himantura leoparda Manjaji-Matsumoto & Last, 2008), which has led to frequent historical misidentifications across its range (Arlyza et al., 2013; Borsa et al., 2021; Yücel et al., 2017). The International Union for Conservation of Nature (IUCN) has assessed the Honeycomb Whipray as endangered, as it faces heavy fishing pressure and habitat degradation across much of its range.

The presence of Honeycomb Whipray in the Mediterranean Sea is considered a clear example of Lessepsian migration, referring to the influx of Indo-Pacific species into the Mediterranean through the Suez Canal following its opening in 1869  (Figure 1) (Golani et al., 2002; Galil et al., 2015). As a thermophilic species, its establishment and spread are strongly associated with increasing sea surface temperatures, habitat suitability in shallow coastal environments, and ecological connectivity within the Levantine Basin. The first confirmed Mediterranean record of the species was reported from the coast of Israel by Ben-Tuvia (1953), marking one of the earliest documented batoid Lessepsian migrants in the region. Subsequent records confirmed its presence along multiple eastern Mediterranean coasts, including Lebanon (Mouneimné, 1977), Egypt (El-Sayed, 1994), Turkey (Başusta et al., 1998), and Syria (Ali et al., 2010, 2013; Ali & Capapé, 2024), establishing a clear Levantine distribution pattern. These records collectively indicate that the species is primarily confined to the warm eastern Mediterranean, where environmental conditions resemble its native habitats.

More recent studies have expanded knowledge of its biology and ecology in the Mediterranean. For instance, reproductive observations from Turkish waters have confirmed the presence of pregnant females and near-term embryos, suggesting possible localized reproduction (Başusta & Başusta, 2023). Ecological studies from the Levant have also documented its association with coastal aggregation zones shared with other threatened batoids, highlighting its integration into vulnerable marine communities (Chaikin et al., 2020). At the same time, increasing evidence of taxonomic confusion within the genus Himantura has raised concerns regarding the accuracy of historical records, particularly due to the presence of morphologically similar species and unresolved species boundaries within the uarnak complex (Adib, 2021; Arlyza et al., 2013).
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Figure 1: The Honeycomb Whipray (Himantura uarnak Forsskål, 1775) is an Indo-Pacific species and a Lessepsian migrant that reached the Mediterranean Sea from the Red Sea through the Suez Canal of Egypt [Source: https://en.wikipedia.org/wiki/Reticulate_whipray]

Despite its expanding distribution in the eastern Mediterranean, published information on the Honeycomb Whipray remains limited and fragmented, particularly along the southeastern Levantine coasts. In Palestinian waters, and particularly along the Gaza Strip, elasmobranch research is scarce, even though the area is known for intensive artisanal fisheries (Hussein et al., 2022) that frequently interact with sharks and rays (Abd Rabou et al., 2023). These fisheries operate in shallow coastal waters that are ecologically suitable for benthic stingrays, making them important sites for detecting rare, non-indigenous, or cryptic species. Importantly, no previous studies or confirmed
 scientific records have documented the occurrence of the Honeycomb Whipray in the Gaza Strip, making any new record of this species highly significant from a biogeographical and faunal documentation perspective. Given the increasing evidence of Lessepsian migration and the global conservation concern of this species, documenting its presence in poorly studied areas is essential for improving understanding of its distribution in the Mediterranean Sea. Therefore, the aim of this study is to document the occurrence of the exotic Honeycomb Whipray (Himantura uarnak Forsskål, 1775) in the coastal waters of the Gaza Strip and to highlight its significance as a Lessepsian migrant in the southeastern Mediterranean.

2. METHODOLOGY
This descriptive study was based on repeated field visits to fish landing sites and coastal markets throughout the Gaza Strip, where marine fishes, are commonly sold. Data were collected opportunistically from rare batoid specimens landed in Gaza waters through direct examination, morphometric measurements when possible, and photographic documentation. Additional information on capture locality, fishing gear, depth, season, and perceived rarity was obtained through interviews with fishermen, consultations with the Directorate General of Fisheries at the Ministry of Agriculture, and review of local media and social media sources. Specimens attributed to the Honeycomb Whipray (Himantura uarnak Forsskål, 1775) were identified using external morphological characters described in regional taxonomic keys and field guides (Last et al., 2016; Ebert & Dando, 2020). This means that the identification process was based on external morphology and coloration pattern, which are the only possibilities available in the Gaza Strip; however, molecular confirmation is recommended due to taxonomic complexity within the Himantura uarnak species complex.
The Gaza Strip (365 km²), located on the southeastern Mediterranean coast, extends for about 42 km and is characterized by sandy shores, shallow nearshore waters, and limited rocky habitats. Its artisanal fisheries sector is important for food security and employment, supporting more than 4,500 fishermen operating approximately 1,800 mostly small vessels. Common fishing gears include gillnets, trammel nets, longlines, handlines, and trawlers targeting pelagic, demersal, and invertebrate resources. Sharks and rays are mainly taken as bycatch, although they are occasionally targeted.

3. RESULTS
3.1. Morphological Identification and Diagnostic Features
The Honeycomb Whipray (Himantura uarnak Forsskål, 1775) recorded in the fisheries of the Gaza Strip is a large benthic batoid species easily identifiable by its distinctive external morphology (Figure 2A, B, and C). Locally, it is known among fishermen and fish traders as “Lakhma”, “Ra’ad”, and “Al-Nimr”. The species possesses a diamond-shaped pectoral disc that is slightly wider than long, with broadly rounded outer margins and concave anterior edges converging toward a pointed snout. The eyes are relatively small and closely followed by enlarged spiracles. The pelvic fins are small and triangular. The tail is slender, whip-like, and typically reaches approximately twice the disc length, lacking dorsal and ventral fin folds. A single serrated venomous spine is usually present on the dorsal surface near the base of the tail. The dorsal coloration is characterized by a distinctive honeycomb-like pattern of dark reticulations and spots, which represents the primary diagnostic feature used by local fishermen for field identification. The ventral surface is uniformly white.
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Figure 2: Rare records of the Honeycomb Whipray (Himantura uarnak Forsskål, 1775) from the Gaza Strip: (A–B) Photographs taken by a Gazan diver and fisherman on 19 November 2022; (C) A specimen photographed by the General Directorate of Fisheries, Ministry of Agriculture; and (D) Fish meat cut into portions with a knife and sold to consumers in a fish shop.

3.2. Size Range and Morphometric Variation
Individuals recorded from Gaza fisheries exhibit considerable variation in size. Disc width varies across juvenile to large adult stages, indicating the presence of multiple life stages in the catch composition. A notable specimen recorded on 19 November 2022 measured approximately 2.5 m in total length, with a disc width ranging between 1.3 and 1.5 m and an estimated weight of up to 150 kg. In large individuals, the tail may reach nearly twice the disc length, consistent with the species’ characteristic morphology.

3.3. Spatio-Temporal Occurrence in the Gaza Strip Fisheries
Information obtained from long-term observations by local fishermen and fish traders indicates that Honeycomb Whipray has been present in the Gaza Strip marine waters for more than two decades. The species is not directly targeted but is consistently recorded as bycatch. Capture events are irregular but persistent, with an estimated annual catch of approximately 10–20 individuals of varying sizes. No clear seasonal pattern was identified, although captures tend to coincide with periods of increased fishing activity along coastal and offshore fishing grounds. Spatially, records indicate that the species occurs across the Gaza Strip maritime zone, particularly in areas characterized by soft-bottom habitats on the continental shelf.

3.4. Fishing Gear and Capture Mechanisms
The Honeycomb Whipray is primarily captured as incidental bycatch in coastal fisheries using multiple gear types:

Bottom trawling: The main fishing method responsible for most captures. Individuals are often taken while resting or foraging on soft-bottom substrates. 

Gillnets: Occasionally entangle juvenile and subadult individuals in shallow coastal waters. 

Bottom longlines: Rarely capture the species, likely due to its benthic feeding habits and low attraction to baited hooks. 

Most individuals are landed either dead or in poor condition due to entanglement stress, prolonged capture duration, and handling during hauling operations.

3.5. Bycatch Frequency and Relative Abundance
The species is considered an uncommon but regularly occurring component of the bycatch assemblage in the Gaza Strip fisheries. Based on fishermen reports, the estimated annual capture of 10–20 individuals indicates low relative abundance compared to other batoid species in the region. Despite its low frequency of occurrence, the species contributes substantially to total biomass due to its large body size.

3.6. Post-Capture Condition and Landing Practices
Most captured individuals are brought ashore in a compromised state, often dead or severely weakened. Mortality is attributed to prolonged entanglement in fishing gear, physical injury, and stress during retrieval. Specimens are typically landed on beaches, where they are processed shortly after capture.

3.7. Utilization and Economic Importance 

Bycaught individuals are rarely discarded and are fully utilized by local fishermen and consumers in the Gaza Strip. Large specimens are processed on beaches or landing sites, where the pectoral disc and musculature are cut into portions for distribution (Figure 2D). The meat of the Honeycomb Whipray, similar to other batoids landed in the Gaza Strip fisheries, is commonly consumed either fried or incorporated into traditional local dishes. One of the most notable preparations is the locally known “Sayadieh”, a widely consumed coastal dish consisting of rice, fish meat, spices, and served with green salads and sometimes fish-based soups. In this context, ray and shark meat is integrated into the same culinary practices used for other marine species, reflecting its acceptance within local food traditions. The processed meat is sold in local fish markets or directly to consumers and is generally regarded as a low-cost protein source compared to commercially targeted teleost species. Due to its large body size, a single individual yields a substantial quantity of meat, making incidental captures economically valuable to small-scale fishermen. Although not a targeted fishery resource, the species contributes to household consumption and the informal coastal fisheries economy in the Gaza Strip.

3.8. Local Ecological Knowledge and Vernacular Nomenclature
Fishermen in the Gaza Strip demonstrate clear recognition of the species based on its distinctive coloration and large body size. The vernacular names “Lakhma”, “Ra’ad”, and “Al-Nimr” are widely used in local fisheries communities. Identification is primarily based on the honeycomb dorsal pattern, which is well known among fishermen and distinguishes the species from other batoids in the region, reflecting a strong level of local ecological knowledge.

3.9. Conservation-Relevant Observations from Fisheries Records
Although fisheries authorities are aware of the global conservation status of the Honeycomb Whipray as Endangered, interviews with fishermen and traders indicate limited awareness of its conservation concern. No specific management measures or bycatch mitigation strategies are currently implemented for this species in the Gaza Strip fisheries. As a result, incidental capture remains unregulated, underscoring a gap between scientific conservation assessments and local fisheries practices.

4. DISCUSSION
The record of the Honeycomb Whipray (Himantura uarnak Forsskål, 1775) in the coastal waters of the Gaza Strip contributes to a growing body of evidence indicating increasing occurrences of rare, non-native, and threatened elasmobranchs in the southeastern Mediterranean. This region represents one of the most active zones of Lessepsian migration, where Indo-Pacific marine fauna continue to expand into the Mediterranean through the Suez Canal under the combined influence of climate warming, habitat similarity, and ecological connectivity (Rilov & Galil, 2009; Katsanevakis et al., 2014; Bariche et al., 2020). Regional compilations of exotic fishes have further documented the increasing occurrence of Dasyatidae rays and related taxa across the basin, emphasizing the ongoing reshaping of Mediterranean fish communities (CIESM, 2019). Recent records of Himantura species from other parts of the Mediterranean, including the first report from Libyan waters, have also highlighted persistent misidentification issues and the ecological significance of these findings (Almabruk et al., 2024). In the Gaza Strip specifically, marine research priorities have long emphasized the scarcity of systematic studies on marine fauna, particularly elasmobranchs, despite their ecological and fisheries importance (Abd Rabou, 2013). Marine fisheries therefore represent a primary source of biodiversity information; however, official catch statistics are often affected by underreporting and incomplete recording systems (Abudaya et al., 2014), resulting in persistent gaps in long-term assessments of elasmobranch occurrence that rely largely on opportunistic observations.

The presence of the Honeycomb Whipray in the Gaza Strip waters may reflect both natural range expansion and long-term ecological use of suitable benthic habitats along the Levantine coast. The marine environment of the Gaza Strip is characterized by shallow continental shelf areas dominated by sandy substrates, which provide favorable conditions for benthic elasmobranchs. Such habitats are increasingly recognized as important ecological corridors and feeding grounds for rays and sharks across the Mediterranean basin (Ferretti et al., 2013; Notarbartolo di Sciara et al., 2016). The repeated occurrence of individuals across different size classes suggests that the species is not merely an occasional vagrant, but may be using the area for feeding or seasonal movements, although evidence of local reproduction is still lacking. Within this context, elasmobranchs have long been documented in the Gaza Strip fisheries as a significant bycatch component, including rare and threatened species, reflecting both ecological richness and sustained fishing pressure in coastal waters (Abudaya et al., 2018).

Taxonomic uncertainty within the Himantura uarnak species complex adds an additional layer of complexity to interpreting distributional records. Molecular studies have demonstrated that multiple cryptic lineages exist within this group, leading to frequent misidentifications in historical records (Manjaji-Matsumoto & Last, 2008; Arlyza et al., 2013; Borsa et al., 2021). Population assessments of closely related taxa such as the Leopard Whipray (Himantura leoparda) further emphasize this complexity, with evidence of catch trends and population declines reported from the western Indian Ocean, indicating that these species are also subject to significant fishing pressure (Mann et al., 2025). This issue is particularly relevant in the Mediterranean Sea, where the Leopard Whipray has also been documented from the Syrian coast (Saad, 2021), emphasizing the need for caution when relying solely on external morphology and highlighting the importance of regional identification guides for sharks and rays (Serena, 2005). Nevertheless, the consistent recognition of honeycomb-patterned individuals by experienced fishermen in the Gaza Strip, combined with diagnostic morphological traits, supports the validity of these records as Himantura uarnak.

From a fisheries perspective, the occurrence of this species as bycatch is consistent with broader Mediterranean trends, where elasmobranchs are commonly captured in bottom trawls and gillnets targeting mixed demersal assemblages. Such fisheries are widely recognized as one of the main drivers of batoid population declines due to their non-selective nature and high seabed impact (Damalas & Vassilopoulou, 2011; Moore, 2012; Colloca et al., 2017; Pacoureau et al., 2021). In the Gaza Strip, artisanal fisheries operate intensively in shallow coastal waters, increasing the likelihood of interactions with benthic species such as Whiprays. Similar exploitation patterns have been reported elsewhere, where stingrays of the family Dasyatidae form an important component of artisanal fisheries landings and local markets (Moazzam & Osmany, 2021). Previous studies have also shown that sharks and rays are regularly encountered as bycatch or opportunistic catches, including large batoids such as Giant Devil Rays, often without formal monitoring or regulation (Abd Rabou et al., 2023; Abudaya et al., 2018). This reinforces the dual role of the Gaza Strip fisheries as both a source of ecological information and a continuing pressure factor on vulnerable marine fauna.

As a benthic predator feeding on invertebrates and small fishes, the Honeycomb Whipray plays an important ecological role in structuring benthic communities in shallow coastal habitats. Its bottom-associated lifestyle, combined with frequent capture and handling stress in fisheries, may increase its vulnerability to environmental pressures and disease agents. This is supported by documented cases of bacterial outbreaks, including Vibrio alginolyticus infections reported in the Honeycomb Whipray and closely related stingray species maintained under aquarium conditions, highlighting potential health risks associated with stress and confinement (Emam et al., 2019). In addition, external parasites such as monogeneans have been recorded on Himantura uarnak, indicating its role as a host for specialized skin-dwelling parasites in natural populations (Chisholm et al., 2001). In natural environments such as the Gaza Strip coastal waters, these stressors are likely intensified by incidental capture in non-selective fishing gears, habitat disturbance, and rapid post-capture deterioration.

The ecological implications of removing large-bodied benthic predators such as the Honeycomb Whipray should not be underestimated. Rays contribute significantly to the structuring of benthic ecosystems through their feeding activities, influencing invertebrate populations and sediment dynamics. Consequently, declines or local removals of such species may trigger cascading effects within coastal food webs (Heithaus et al., 2008; Ferretti et al., 2013). At a global scale, sharks and rays are experiencing severe and widespread declines, with many species facing elevated extinction risk worldwide (Dulvy et al., 2014).In the Gaza Strip, long-term observations of marine vertebrates preserved in collections and field records further highlight the historical richness of elasmobranch fauna in the region, despite increasing anthropogenic pressures (Abd Rabou, 2020; Abd Rabou et al., 2025).

The socio-economic dimension of elasmobranch utilization in the Gaza Strip further complicates conservation efforts. Marine vertebrates, including sharks and rays, are not only consumed locally but may also become part of broader socio-economic coping strategies during periods of crisis (Abd Rabou, 2025; Abd Rabou et al., 2025). Similar patterns of exploitation have been documented for other large elasmobranchs recorded from the Gaza Strip fisheries, including Whale Sharks and guitarfishes, which are consumed shortly after capture due to their high biomass value (Abd Rabou et al., 2026a, 2026b). These cases illustrate the dual role of marine fauna as both ecological components and livelihood resources.

Recent biodiversity assessments in the Gaza Strip indicate that the coastal ecosystem is increasingly functioning as an underreported hotspot for rare and threatened marine vertebrates. Records of Whale Sharks, Spiny Butterfly Rays, guitarfishes, Angular Roughsharks, hammerheads, and electric rays demonstrate that the region hosts a surprisingly diverse elasmobranch assemblage, many of which are globally threatened (Abd Rabou et al., 2026a–f). The rediscovery and new records of such species after long absences further emphasize the importance of continued fisheries-based monitoring in the region (Abd Rabou et al., 2026c, 2026d).

Despite this richness, awareness of conservation status among fishermen remains low, and no targeted management measures exist for elasmobranchs in the Gaza Strip. Previous studies have consistently highlighted a disconnect between scientific knowledge and fisheries practice in the region, particularly regarding threatened marine species and conservation priorities (Abd Rabou, 2013; Abd Rabou, 2020; Abd Rabou et al., 2023). This gap is further compounded by weak enforcement capacity and the absence of structured monitoring programs, resulting in continued unregulated bycatch of endangered species, including sharks and rays (Abd Rabou et al., 2026e, 2026f). Similar advances in standardized elasmobranch monitoring using stereo-BRUVS systems have been applied in other regional marine ecosystems, such as the Arabian Gulf, providing improved demographic and population structure data (Bruns et al., 2026).

Conclusion

In conclusion, the occurrence of the Honeycomb Whipray in the Gaza Strip indicates both a range extension and the broader ecological and biogeographical changes currently shaping eastern Mediterranean marine fauna. Its presence in local fisheries highlights the close link between biodiversity shifts, artisanal fishing activities, and human use of marine resources, while also demonstrating the role of fisheries as both a source of ecological information and a continuing pressure factor on vulnerable species. These findings strongly emphasize the need for improved monitoring of elasmobranch catches, accurate taxonomic verification, increased awareness among fishermen, and the integration of effective conservation and management measures within regional fisheries frameworks. Such actions are essential for improving the understanding and long-term management of elasmobranch populations in the southeastern Mediterranean, particularly for uncommon and poorly documented species (Tsikliras & Dimarchopoulou, 2021).
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