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Editorial on the Research Topic 


Risks, threats, and conservation status of cetaceans in the Mediterranean and Black Seas


Together, the Mediterranean Sea and the Black Sea cover less than 1% of the oceans’ surface, but constitutes one of the most important hotspots of biodiversity at a global scale. Unfortunately, they are also amongst the most impacted ecoregions as a result of anthropogenic pressures on coastal and offshore ecosystems that threaten many species (Coll et al., 2010; Avila et al., 2018). Conservation of cetaceans in these basins is a critical issue, as these top-order animals structure ecosystems through trophic cascades, and aid the maintenance of marine food web stability (Schwarzmüller et al., 2015). However, current information about the conservation status of cetaceans is fragmented and requires assessments at geographical scales sufficiently large enough to encompass the movement patterns of these mobile species (ACCOBAMS, 2021). The Research Topic “Risks, threats, and conservation status of cetaceans in the Mediterranean and Black Seas” addresses this issue by presenting 14 studies on subjects including distribution and ecology, genetic structure of populations and major threats including maritime traffic, interaction with fisheries, contaminants and diseases. Together, this research contributes to a better understanding of the relatedness, status and impact of human activities on populations of cetaceans within the region.

Knowledge of keyhabitats where cetaceans exhibit essential activities is central to the optimization of conservation strategies. Five papers in this Topic identified these habitats by exploring the long-term stability or changes in the spatiotemporal distribution of several species over the last decade. Chicote et al. found that the submarine canyons of northern Catalonia (Spain) in the north-western Mediterranean Sea were critical habitats for Risso’s dolphins (Grampus griseus), whereas Pace et al. found that the coastal areas off the Tuscany and Lazio regions of Italy were important for the common bottlenose dolphin (Tursiops truncatus). Within the eastern basin, the southern coastal waters of Israel were found to be important for common dolphins (Delphinus delphis) by Mevorach et al. and the eastern Rhodes and Finike basins hosted two priority areas for deep diving cetaceans and a large area for delphinids off Türkiye (Awbery et al.). A statistical analysis using a spatial log–Gaussian Cox Process was used by Pace et al. to highlight the persistent presence of bottlenose dolphins in the same coastal areas both in winter and summer. Similarly, Mevorach et al. employed photo-identification to show the long-term site fidelity and residency of a critically endangered population of common dolphins, with a recent decline in abundance of this species. In contrast, a statistical analysis using generalized additive models by Chicote et al. showed a displacement of Risso’s dolphins to more pelagic waters off Catalonia in recent years. Finally, Arcangeli et al. tested four potential indicators (the Observed Distributional Range: ODR, the Ecological Potential Range: EPR, the Range Pattern and the proportion of ODR over the EPR) to assess the range and short-term changes in habitat of three species of deep diving cetaceans that occur at low densities in trans-border fixed-transects. Changes in range were found for all three species. This combination of complementary indicators proved to be the most valuable approach to evaluate the significance of changes for highly mobile species such as cetaceans. The concurrent analysis of species with similar ecologies was found critical to determine whether the detected changes were species-specific or representative of broader trends. Combined, these five papers contribute to a better understanding the ecological preferences of cetacean species, recognize priority areas to be protected and underline the importance of monitoring changes over space and time for a better definition of conservation strategies.

Antonacci et al. explored genetic diversity in a local population of striped dolphins (Stenella coeruleoalba) in the northern Ionian Sea (central-eastern Mediterranean Sea) using two mtDNA markers. Their results suggested a population now in rapid expansion after a period of reduction in size and diversity, together with at least two lineages, the former shared with the overall Mediterranean population and the latter specific to the local region. They also found a potential problem of hybridization between striped and common dolphins, which needs to be further investigated, as presence of admixed individuals and human disturbances that cause hybridization can led to genomic extinction of already threatened species or population or conservation units.

Other manuscripts in the Research Topic investigated human pressures that can affect cetacean populations locally or on a wider scale. Interaction with fisheries is one of the most predominant threats for cetaceans (Read, 2008; Avila et al., 2018; ACCOBAMS, 2021) and was the focus of four manuscripts. Two of these characterized cetacean interactions with the pelagic longline fishery for albacore tuna (Thunnus alalunga) based on commercial logbooks and interviews, onboard observations and stranding data, from the waters around Cyprus in the eastern Mediterranean (Papageorgiou et al.) and in all the active fisheries operating in the region off Valencia, Spain NW Mediterranean Sea (Izquierdo-Serrano et al.). In both studies, common bottlenose dolphins and striped dolphins were the main species involved in depredation and/or bycatch, with differences between fishing gears and areas. By quantifying the economic consequences of depredation, estimating dolphin bycatch and identifying dolphin-fisheries conflict areas, they provide information to support the implementation of mitigation strategies to minimize interactions between dolphins and fisheries. The third manuscript approached the interaction of bottlenose dolphins with bottom trawlers near the River Tiber estuary (Italy, NW Mediterranean Sea) from the perspective of social dynamics of individuals of this species of dolphin Pace et al. This study showed that in common bottlenose dolphin sex-specific social dynamics and interactions with anthropogenic activities may affect grouping and induce changes in relationships between individuals. Indeed, females show stronger association compared to any other individuals while individuals interacting with fisheries (only rarely females with calves) showed weaker and short-term associations. This suggested that social and ecological drivers that can influence individual pattern of association were essential aspects affecting animals’ responses to both human-related pressures and conservation strategies. Finally, Carlucci et al. applied a multi-species bio-economic approach to estimate the characteristics of the Otter Trawl Bottom fishery in potential cetacean conservation areas (CCAs) and fishing grounds in the northern Ionian Sea, adopting the quantitative model SMART (Spatial Management of demersal Resources for Trawl fisheries). The results showed that spatial fishing restrictions due to the establishment of CCAs would have no or negligible effects on trawlers, highlighting the importance of considering spatially integrated information during the designation of CCAs, following the principles of ecosystem-based management.

Maritime traffic and ship strike, another major threat for cetaceans (Pennino et al., 2017; David et al., 2022), was studied in two important cetacean habitats. Castro et al. estimated the monthly risk of ship strikes for fin whales (Balaenoptera physalus) in a seasonal feeding aggregation area off the Catalan coast, Spain (NW Mediterranean Sea) that overlaps with major shipping lanes. On the other side of the basin, Awbery et al. delineated potential risk areas in the eastern Mediterranean Sea off Türkiye, where high cetacean encounter rates and dense maritime traffic overlap. In both cases, mitigation of collision risk will require active management actions including rerouting of shipping outside the habitat and/or reducing vessel speed.

Finally, three manuscripts in the Research Topic addressed the widespread threat contaminants (Van Bressem et al., 2009) and their connection with diseases. Giovani et al. brought new insights about the toxic potential of the chemical additives released by plastic debris, by exposing dolphin cell cultures to increasing doses of one of the most used plasticizer in plastic production, the di(2-ethylhexyl)phthalate DEHP. The results indicate that potential chromosome loss could constitute a threat for marine mammals that are constantly exposed to plastic marine litter. Romani-Cremaschi et al. suggested that the chronic parasitic infestation and the immunosuppressive effects of organochlorine contaminants were likely to have compromised the health of a Cuvier’s beaked whale (Ziphius cavirostris). They argued this, predisposed the whale to an opportunistic bacterial infection, leading to the first described case of bacterial septicemia with central nervous system involvement in a wild cetacean due to infection by Morganella morganii. Infections of this bacteria also occur in humans. Similarly, Morick et al. reported infection by the bacteria Streptococcus agalactiae in a stranded common dolphin in Israel. This is the first published report of an infection by this pathogen in a common dolphin, with the potential for dispersion throughout the Mediterranean subpopulation, which is already endangered.

With an overall number of 14 manuscripts, this Research Topic brings together a wide range of research spread throughout the Mediterranean Sea.
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