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Introduction
The fishery targets albacore (Thunnus alalunga) and catches bigeye (T. obesus), skipjack (Katsuwonus pelamis) and yellowfin (T. albacares). The pelagic longline vessels are flagged to Taiwan, China, Federated States of Micronesia (FSM), Vanuatu, Cook Islands, Fiji, American Samoa, French Polynesia, New Caledonia and Panama and fish on the high seas (and occasionally in the national Exclusive Economic Zones (EEZs)) in the Pacific. The fishery is managed regionally by the Western and Central Pacific Fisheries Commission (WCPFC) in the Western and Central Pacific Ocean (WCPO) and by the Inter American Tropical Tuna Commission (IATTC) in the Eastern Pacific Ocean (EPO).
Elements of the FIP are MSC certified already and we have created this document in response to frequent conditions received for fisheries in the region. For any scores between 60 and 79 for any performance indicators, the CAB has assigned us a condition. We are required to make improvements to ensure that your fishery scores 80 for the relevant performance indicator during our certificate life and is usually checked before a fishery can enter reassessment. This is laid out in our Client Action Plan. This review is part of the actions identified in fisheries CAP and refers to the following conditions:
· Condition  – 2.2.2 SI(e) - Develop a plan to regularly review alternative measures for minimising UoA-related mortality of unwanted catches of pelagic stingrays. This could potentially involve updating of the integrated bycatch management strategy based on continued collection of EM data, particularly data on hook or catch rates of unwanted species.
· Condition  – 2.3.1 SI (b) - Develop a plan to obtain and provide evidence that incidental catches of longfin mako shark, shortfin mako shark, and olive ridley turtles by the UoA are highly likely to not hinder recovery of these species.
· Condition  – 2.3.3SI(b) - Develop a plan to assess the quality of information being collected on catches of ETP species and make improvements to ensure that the obtain the information is being recorded at the species level and is adequate to measure trends and support a strategy to manage UoA impacts on ETP species.

Executive summary
Key information sources were observer data collected prior to the Covid-19 pandemic and electronic monitoring data. These data were used to identify the main primary species (tuna species, swordfish), main secondary species (blue shark, pelagic stingray), and ETP species. The UoAs impacts do not appear to harm the status of these species significantly, but increased monitoring coverage would help confirm whether this is the case. This literature review outlines a plan to regularly review alternative measures for minimising UoA-related mortality of unwanted catches of pelagic stingrays. This could potentially involve updating the integrated bycatch management strategy based on continued collection of EM data, particularly data on hook or catch rates of unwanted species, including pelagic stingrays, mako sharks and olive ridley turtles.
The fleet already has a string of practices in place including policies and strategies, training of ID and handling, use of circle hooks and whole finfish bait.



Review of alternative measures
Pelagic Stingrays
[image: Pelagic Stingray - Pteroplatytrygon violacea | Marinewise]The pelagic stingray (Pteroplatytrygon violacea) is a species of stingray in the family Dasyatidae, and the sole member of its genus. It is characterised by the wedge-like shape of its pectoral fin disc, which is much wider than long, as well as by the pointed teeth in both sexes, whip-like tail with extremely long tail spine, and uniform violet to blue-green coloration. It generally reaches 59 cm (23 in) in width. 
The pelagic stingray has a worldwide distribution in waters warmer than 19 °C (66 °F) and migrates seasonally to spend the summer closer to the continental shelf and at higher latitudes. The only stingray that almost exclusively inhabits the open ocean, this species is typically found in surface waters down to a depth of 100 m (330 ft). As a consequence of its midwater habits, its swimming style has evolved to feature more of a flapping motion of the pectoral fins, as opposed to the disc margin undulations used by other, bottom-dwelling stingrays.Figure 1 - Pelagic stingray (MarineWise, 2024)
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Figure 2 - Distribution of the pelagic stingray (Pteroplatytrygon violacea), based on Last and Stevens (2009) and Mollet (2002).
Current issues
This species is caught as bycatch throughout its range; it is of little economic value and usually discarded, often with high mortality. Rays incidentally caught on longlines suffer high mortality, as fishers are wary of being stung and remove the rays from the hooks by hitting the rays against the side of the boat, causing severe damage to the mouth and jaws. The extent of this global bycatch has yet to be quantified.
Despite the high bycatch rate in global fisheries, there is evidence that numbers of pelagic stingray are increasing, perhaps owing to the heavy bycatch of its natural predators and competitors (e.g., sharks). Along with the pelagic stingray's global distribution and prolific life history, this has led the International Union for Conservation of Nature (IUCN) to assess it as of Least Concern.
From similar fisheries EM data analysis from 2019-2020, incidences of stingray totalled 7,248 which equated to 1.23% of the UoAs catch (table 26, PCDR). Of the stingray that were caught, 40% were released.  For the UoA fishery, an analysis conducted using EM data from one FIP vessel trip estimated a catch rate of two pelagic stingray per 1,000 hooks (Gilman et al. 2021a). 

Alternative Measures
In general, the use of circle hooks is widely promoted for longline fisheries to reduce deep hooking and lethal injuries of any associated species. Although some studies report significant increase in pelagic stingray catch rates when J-style hooks (compared to circle hooks) are used (Piovano et al., 2010), most studies agree that circle hooks do not reduce the risk of capturing, but might improve discard survival, which might make them effective in reducing the detrimental effects of longlining on these species (Favaro et al., 2013). In some studies, despite an increase in elasmobranch (including stingrays) catch whilst using circle hooks, there was reduced haul back mortality and deep hooking relative to J-shaped hooks of the same or narrower width. However, if wide circle hooks are used, they seem to reduce pelagic stingray catch and at vessel mortality (AVM) rates (Gilman et al., 2016). In the same study by Gilman et al., (2016), it was found that using narrow circle hooks with fish as bait led to complete ingestion by pelagic stingray and led to deep hooking in the animal’s gut. Hence, as an adapted mitigation solution it can be proposed that larger, wider hooks baited with fish are used, as long as the target species catch rates are still demonstrably profitable (Gilman et al., 2016).
Further studies on the impact of circle hooks versus J-shaped hooks demonstrated that the self-shedding rates for circle hooks (average of 44.5days) are much longer compared to same size J-shaped hooks (within 6 days), and trailing gear could cause continuous necrosis of an animals’ tissues without expulsion of the hook (Poisson et al., 2019). This again highlighting the fact that it is crucial when implementing mitigation methods to consider all possible conflicting effects on other vulnerable taxa. Furthermore, this demonstrates the need to train crew members to adequately remove a hook from an animal if and when they are discovered attached to the line. Best practice handling and release techniques and training are provided by organisations such as the International Seafood Sustainability Foundation (ISSF). (See Appendix. ISSF Graphics for Best Handling Practices for the Safe Release of Sharks)
Pelagic stingray AVM is found to be low (less than 2%) (Carruthers et al., 2009; Coelho et al., 2012, Poisson et al., 2024). Currently there are no studies on pelagic stingray Post Release Mortality (PRM), but the PRM rates are assumed to be variable and vessel dependent, as stingrays are typically discarded without any particular care, and often with trailing fishing gear. Thus, as a conservation measure which could reduce PRM, the adoption of safe handling and release practices for stingrays could reduce drastically their mortality and avoid injuries to the crew. Fishers must be encouraged to use pliers or de-hookers for removing hooks, in the case they want to keep the hooks. If not, cutting the line as close as possible to the eye of the hook should be recommended, in order to reduce the amount of trailing line. Finally, cutting the line instead of removing the hook, in the case of deep hooking, seems to be the best practice. (Poisson et al., 2024)
Hutchinson et al. (2017) set forth the following recommendations for best handling practices for the safe release of mantas, mobulids and stingrays for longline fisheries: For small rays (under 30kg), gently bring on board and remove as much gear as possible by backing the hook out of its mouth. If hooks are embedded in the jaw, either cut the hook with bolt cutters or cut the line at the hook and gently return the animal to the sea. They specifically describe what should be avoided:
· Do not hit or slam a ray against the side of the vessel in an attempt to remove a ray from the line (this will cause severe damage and likely death to the animal)
· Do not cut the tail. 
· Do not gaff a ray to bring aboard vessel. 
· Do not drag or carry a ray by its “cephalic lobes” or tail. 
· Do not carry or drag a ray by inserting your hands into the gill slits or the spiracles.

Next Steps
Going forward the client fleet should do the following:
· Continue to use wide circle hooks. 
· Ensure the fleet is still using only whole finfish as bait that doesn’t allow complete ingestion by stingray.
· Ensure fishers attempt to remove as much gear as possible at release, leave hooks in when fully ingested and ensure fishers use safe-handling best practises as laid out by ISSF and skipper training workshops.


Longfin and Shortfin Mako Sharks
[image: A group of sharks with names

Description automatically generated]The longfin mako shark (Isurus paucus) is a species of mackerel shark in the family Lamnidae, with a probable worldwide distribution in temperate and tropical waters. An uncommon species, it is typically lumped together under the name "mako" with its better-known relative, the shortfin mako shark (I. oxyrinchus). The longfin mako is a pelagic species found in moderately deep water, having been reported to a depth of 220 m (720 ft). Growing to a maximum length of 4.3 m (14 ft), the slimmer build and long, broad pectoral fins of this shark suggest that it is a slower and less active swimmer than the shortfin mako.
Widely scattered records suggest that the longfin mako shark has a worldwide distribution in tropical and warm-temperate oceans; the extent of its range is difficult to determine due to confusion with the shortfin mako.Figure 3 - Shortfin mako (top) and longfin mako shark (bottom) (NOAA, 2024).
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Figure 4 - Range of longfin mako shark (Isurus paucus).
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Figure 5 Distribution map for Isurus oxyrinchus.
Current issues
The longfin and shortfin mako are both currently classified as Endangered by the IUCN due to its uncommonness, low reproductive rate, and susceptibility to shark fishing gear. It has also been listed under Annex I of the Convention on Migratory Species Migratory Shark Memorandum of Understanding. This shark is caught, generally in low numbers, as bycatch on longlines intended for tuna, swordfish, and other pelagic sharks, as well as in anchored gillnets and on hook-and-line.
Approximately 24% of the global habitat of all pelagic shark species (including mako) overlaps with the operational area of pelagic longline fisheries (Queiroz et al., 2019). These hotspots are recorded in the figure below:
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Figure 6 - Movements of pelagic sharks to show hotspots.
Bycatch mortality can be split into two categories: AVM (also called hooking/capture mortality) and PRM, and is highly variable between species (Gilman et al., 2008). For elasmobranchs, mortality rates are substantial and would serve to undercut any conservation measures based on mandatory release from fishing gear. The generally reported AVM estimates are in the range of 35–56% (Beerkircher et al., 2004; Coelho et al., 2012; Bromhead et al., 2012). PRM is the proportion of the fish discarded ‘alive’ that may die in the short-term as a consequence of any physical injury, trauma and physiological stress sustained during capture and handling (Pollock & Pine, 2007; Poisson et al., 2014). Injured fish may be also prone to infection (Borucinska et al., 2002; Adams et al., 2015), more susceptible to attack by predators and scavengers (Davis, 2002) or have sustained physiological damage that may affect the feeding and swimming behaviour, growth, the immune system or reproductive biology (Skomal, 2007), even over the longer term. Unlike the other mortality types, PRM is not readily observed nor measured, rendering it a “hidden mortality” and some studies have even argued that PRM could be a larger source of mortality than harvest mortality (Cramer, 2004; Douglas et al., 2010; Molina and Cooke, 2012). Studies of longline captured shortfin mako in the equatorial western Pacific Ocean, found a low PRM of uninjured mako after 60 days of capture (11.6%), which if considering the complete fishing interaction (haul back, handling, release), increase markedly to PRM=51.4% (Francis et al., 2023). In addition, PRM significantly increased to 63.2% if the mako were injured. Other studies reported lower PRM for mako shark – 22.8% across the ICCAT-managed region in the Atlantic (Miller et al., 2019), and about 30% in the NW Atlantic, where has shown little change over a 17-year period (2001–2018) (Campana et al., 2016; Bowlby et al., 2020).  Survival estimates for shark bycatch may not only be species-specific but also fishery-specific, due to operational and gear configuration characteristics, as well as on how fishers release animals from the gear.

FIP Fleet
From the fisheries EM data analysis from 2019-2020, incidences with longfin were low. With two individuals being discarded in either a dead or unknown state (table 27, PCDR). However, there were 57 incidents with shortfin mako, with 42 being retained, 13 discarded dead or unknown and 2 released alive. Scaled up this represents 0.01% of the catch for longfin mako and 0.35% for shortfin mako.

Alternative Measures
Although some studies examining shark catch rates and mortality with different longline configurations have indicated circle hooks may not have such a great impact (Yokota et al., 2006; Afonso et al., 2012; Amorim et al. 2015), other studies have highlighted that sharks caught with circle hooks may survive better than those caught with J-hooks (Carruthers et al., 2009; Afonso et al., 2011; Fernandez-Carvalho et al., 2015). In addition, a meta-analysis of available data led Godin et al. (2012) to conclude that even though circle hooks did not affect catch rates of sharks, they did reduce AVM, because these hooks are more often hooked in the mouth or jaw and are less frequently ingested (deep hooked). Similarly French et al. (2015) observed a significant reduction in deep hooking with the use of circle hooks in recreational fishery compared to J-hooks, which in turn increases shark’s chance to survive as deep hooking has been shown to increase mortality rate significantly in many species (Bartholomew and Bohnsack, 2005; Reeves and Bruesewitz, 2007; Campana et al., 2009; Epperly et al., 2012; Kneebone et al., 2013) and especially shortfin mako deep hooked sharks were more than four times more likely to be retrieved from longlines dead than jaw-hooked sharks (Epperly et al., 2012). 
The overall efficacy of prohibited species listings often used by fisheries managers to reduce fishing mortality on the most vulnerable taxa, is dependent on whether fisheries have a reduced encounter rate (i.e. they do not fish in any areas where prohibited species occur regularly or in higher abundance) and whether or not there is a low mortality (including AVM and PRM). Francis et al. (2023) also concludes that while `no-retention’ policies offer sharks an increased chance of survival, continued efforts should be made to avoid catching sharks altogether to minimize fishing impacts on shark populations. Their study shows that despite the relatively high post-release survival rates for mako and silky shark in the Pacific, these estimates are markedly reduced by nearly 40% when the proportion of overall catch surviving a fishery interaction (haul back, handling and release) is taken into consideration. Alongside traditional Marine Protected Area (MPA) development, Important Shark and Ray Areas (ISRA) are also a management measure that can be used to inform fishery management decisions in order to help reducing shark and ray ETP species encounter rates. The ISRA captures important aspects of shark biology, ecology and population structure and to encompass multiple aspects of species vulnerability, distribution, abundance, and key life cycle activities, as well as areas of high diversity. 
Some studies have also explored the effect of leader material and found that shark catches can be reduced with nylon leaders, as sharks may bite through monofilament more easily than wire (Ward et al., 2008) Afonso et al. (2012) studied the effect of both hook type (circle vs J-hook) and leader material (nylon vs wire) on longline catch and mortality rates of target and bycatch species in a pelagic longline fishery targeting swordfish and tunas. Sharks constituted 45% of the bycatch and bite-offs (i.e. missing hooks) corresponded to ∼33% of the shark catch and occurred mostly on nylon leaders (97%). In addition, they found that hook type had no significant effect on catchability or mortality of any species or groups, while nylon leaders caught more bigeye tuna, and all target species combined. 
Other potential mitigation measures include modifying the depths fished and soak times of longline gear in the ocean (Coelho et al., 2003; Mandelman et al., 2008; Afonso et al., 2011; Carruthers et al., 2011). The time spent hooked is an important factor to consider, especially for those fisheries with potentially long soak times. Broadhurst et al. (2014) noted that a high proportion of hammerhead sharks were caught after sunrise and suggested that setting lines only during the night could potentially reduce bycatch of this group. 
Determining the utility and efficacy of mitigation measures for any longline fishery clearly requires detailed investigations as to the likely impacts on target species, and improving handling practices may be one of the more pragmatic approaches to improving discard survival (Ellis et al., 2017). 
Some handling methods resulting in damage to the animal like gear removal with jaw damage (fishers cut through the jaw’s cartilage to remove a hook) or part removal, cause not only physical damage to the animal but it may often require additional handling time or time out of water that would also impact their vitality post-release. Lamnid sharks are well known for having high metabolic rates and correspondingly high oxygen requirements, which presumably explains why species like mako are more likely to die on the hook, due to a reduced ability to ram ventilate while hooked (Bernal et al., 2012). French et al. (2015) showed an overall low (10%) PRM rate and that handling onboard did not have a significant impact on mortality when ram ventilation is prioritised.
Hutchinson et al. (2021) showed that leaving sharks in the water and removing as much trailing gear as possible by either using a dehooker or cutting the line had the best survival outcomes, which in turn may reduce fishing mortality on shark population. Because most sharks are released by cutting the line (~84%), if fishers take time to remove as much trailing gear as possible, ideally leaving less than 1 m, survivorship can be improved by as much as 40% over 360 days. Notably, different species are released with different lengths of trailing gear likely due to differences in fishery operations (shorter branchlines and smaller vessels allow fishers to bring animals closer to the vessel to cut the line). Although the effect that trailing gear has on mortality and survival rates is not well understood, the length of trailing gear left on the shark, as a function of body length, was found to be a significant factor in determining PRM for both mako and silky shark. Longer trailing line may eventually entangle the shark, restricting its ability to capture prey or evade predators or incur higher energy expenditure (Hutchinson et al., 2021). It can also be suggested that trailing gear becomes more problematic for sharks the longer it is attached to the shark (e.g. increases risk of entanglement, Wegner & Cartamil, 2012). Despite some studies arguing that trailing gear had little effect on the mortality rates of pelagic sharks (Musyl & Gilman, 2018), it is well recommended in the literature to reduce the amount of fishing gear left on a shark before release (Musyl & Gilman, 2018; Hutchinson et al., 2021; Schaefer et al., 2021).French et al. (2015)  indicate that leaving circle hooks in when too deep may be beneficial and increase post-release survival (PRS), rather than risk further internal injury trying to remove them. (Bartholomew and Bohnsack, 2005; Kneebone et al., 2013). 

Next Steps
Going forward the client fleet should do the following:
· Continue to use wide circle hooks. 
· Ensure the fleet is avoiding shark-important areas. 
· Ensure the fleet is using nylon leaders and no shark lines or wire leaders.
· Consider modifying depths fished, soak times and hook setting timing. 
· Ensure fishers attempt to remove as much gear as possible at release, leave hooks in when fully ingested and ensure fishers use safe-handling best practises as laid out by ISSF and skipper training workshops.
· Ensure fishers do not haul large sharks on deck due to crew safety and shark health.
· Ensure fishers minimise trailing gear (<1 m) at release.


[image: Olive Ridley — Upwell]Olive Ridley Turtles
The olive ridley sea turtle (Lepidochelys olivacea), also known commonly as the Pacific ridley sea turtle, is a species of turtle in the family Cheloniidae. The species is the second smallest and most abundant of all sea turtles found in the world. L. olivacea is found in warm and tropical waters, primarily in the Pacific and Indian Oceans, but also in the warm waters of the Atlantic Ocean.
Olive ridley sea turtles are considered the most abundant, yet globally they have declined by more than 30% from historic levels. These turtles are considered endangered because of their few remaining nesting sites in the world. The eastern Pacific turtles have been found to range from Baja California, Mexico, to Chile. Pacific olive ridleys nest around Costa Rica, Mexico, Nicaragua, and the northern Indian Ocean; the breeding colony in Mexico was listed as endangered in the US on July 28, 1978.Figure 7 - Olive Ridley Turtle (Up-well, 2024)
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Figure 8 - L. olivacea distribution map: Red circles are major nesting grounds; yellow circles are minor nesting beaches.
Current issues
Major threats include mortality associated with boat collisions, and incidental takes in fisheries. Trawling, gill nets, ghost nests, longline fishing, and pot fishing have significantly affected olive ridley populations, as well as other species of marine turtles. Between 1993 and 2003, more than 100,000 olive ridley turtles were reported dead in Odisha, India from fishery-related practices. In addition, entanglement and ingestion of marine debris is listed as a major threat for this species. Coastal development, natural disasters, climate change, and other sources of beach erosion have also been cited as potential threats to nesting grounds.


FIP Fleet
From the fisheries EM data analysis and Observer data from incidences with olive ridley turtles was low. With two individuals being discarded in either a dead or unknown state (table 27, PCDR), with this being scaled up to represent 17 across the fleet representing 0.01% of the UoAs catch (table 31, PCDR).

Alternative Measures
Fishing gear improvements, adjustments to fishing methods, and closures of particular regions to fishing during nesting and hatching seasons are initiatives that are helping to reduce the olive ridley bycatch (National Wildlife Federation, 2021). Santos et al. (2012) demonstrated that in a pelagic swordfish longline fishery the change to circle hooks (from J-hooks) baited with mackerel (instead of squid) resulted in a significant reduction (85%) in olive ridley turtle interactions. Regardless of the hook style used, most olive ridley turtles were hooked in the mouth, which may be related to the species’ feeding behaviour. However, higher mortality rates (i.e. short term at-haul back mortality) are associated with the 10⁰ offset hook compared to the circle hook without offset. In addition, according to Caceres-Farias et al.(2022) to reduce injuries, the use of barbless circular hooks and knot-free buoy lines should be promoted.
Nearly all sea turtles incidentally caught on shallowest gear are alive at retrieval (Witzell, 1999). There is, however, the potential for high rates of PRM especially when turtles are released with hooks or lines remaining in their mouths, throats, gastrointestinal tracts, or flippers that can lead to infection (Aguilar et al., 1995, Chaloupka et al., 2004). Similarly, Watson et al. (2005) recommend attempting to remove all gear, because if left in place it may cause tissue damage, infection, and/or perforation of internal organs etc. A hook that is attached with a trailing line can also encircle a limb, restrict circulation, cut deeply into the tissue, and eventually cause loss of function. However, Parga (2012) observed that as long as the branch line was cut short (close to the mouth), some deep hooked sea turtles could swallow and even expel the hooks without major harm. For shallow set longline that uses circle hooks (with or without 10% offset), Swimmer et al. (2006) also concluded that olive ridley turtles that are lightly hooked and handled properly survive and generally behave normally following interactions with the gear. Thus, deep-setting longline gear and/or the use of J-hooks may drastically increase the mortality of hooked or entangled marine turtles and should be avoided. 
Safe-handling best practices must be encouraged, as proper handling and hook removal largely influence the post-release survival probability. This suggests the importance of education of longline fishers to use dip nets to safely bring turtles on board and line cutters to cut line as close to the hook as possible at all times. (Swimmer et al., 2012)
Marine protected areas and/or time area closures are needed to reduce the impact of longline fishery on sea turtles and sharks. (Dapp et al., 2013)

Next Steps
Going forward the client fleet should do the following:
· Continue to use wide circle hooks. 
· Ensure the fleet is avoiding olive ridley-important areas such as nesting sites.
· Consider modifying depths fished, soak times and hook setting timing. 
· Ensure fishers attempt to remove as much gear as possible at release, leave hooks in when fully ingested and ensure fishers use safe-handling best practises as laid out by ISSF and skipper training workshops.
· Ensure fishers minimise trailing gear at release.
· Ensure fishers leave hooks when ingested too deep.



Next Steps
The actions of the client group identified through this review are mostly already in place across the fleet through their implementation of their ETP management strategy and policy. The fleet must continue to explore new science as it appears and consider locations fished, modifying depths fished, soak times and hook setting timing.
In addition to these actions, the fleet will need to continue analysing any new observer data (human or EM). The client group has also met with Satlink and DOS on any amendments or changes needed to the systems, their positioning or the data analysis to enable us to receive more and better-quality data, particularly data on hook or catch rates of unwanted species, to allow us to update the integrated bycatch management strategy. These changes to the system are planned for 2025 with the installation of new, higher quality systems with better field of views etc.

Conclusion
This review is part of the actions identified in fisheries CAP and refers to the following conditions:
· Condition 3 – 2.2.2 SI(e) - Develop a plan to regularly review alternative measures for minimising UoA-related mortality of unwanted catches of pelagic stingrays. This could potentially involve updating of the integrated bycatch management strategy based on continued collection of EM data, particularly data on hook or catch rates of unwanted species.
· Condition 4 – 2.3.1 SI (b) - Develop a plan to obtain and provide evidence that incidental catches of longfin mako shark, shortfin mako shark, and olive ridley turtles by the UoA are highly likely to not hinder recovery of these species.
· Condition 5 – 2.3.3SI(b) - Develop a plan to assess the quality of information being collected on catches of ETP species and make improvements to ensure that the obtain the information is being recorded at the species level and is adequate to measure trends and support a strategy.
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Appendix. ISSF Graphics for Best Handling Practices for the Safe Release of Sharks
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Figure 1. Example of crew members catching a shark inside the purse seine net with a hook and line and releasing it outside the net.
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Figure 2. Examples of techniques to release medium or large sharks directly from the brailer to sea (top figure), to a purpose-built large-mesh cargo net or canvas sling, then to sea (middle figure) or to a metal ramp that connects to an opening on the top deck railing (bottom figure).
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Figure 3. Examples of techniques to handle on deck and release small sharks by either one or two crew members.


Figure 4. Example of use of a stretcher bed to handle and transport sharks that were brought on deck.
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Figure 5. Example of crew member                                                      Figure 6. Release sharks to the sea as
cutting the net away from a shark	                                         	soon as possible.
that was brought onboard entangled                                                
in netting
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Figure 7. Do not cut or punch holes through                      Figure 8. Do not insert hands into the gill slits.
 the shark’s body. Do not gaff a shark.
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Figure 9. Example techniques to release sharks while they are in the water by using a long-handled line cutter to cut the gear as close to the hook as possible (left) or by using a long-handled dehooker to remove the hook (right).


Figure 10. Example of the use of a dip net to bring the shark on board (left) and example of the use of a bolt cutter to remove the hook.
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Figure 11. Do not strike a shark against any surface to remove the animal from the line.
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Figure 12. Do not try to remove a hook by pulling sharply on the branchline.
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Fig. 1| Movements of oceanic and neritic pelagic sharks. a, Daily state-
space model locations, estimated from locations obtained via satellite
transmitters deployed on 1,681 sharks from 23 species between 2002 and
2017. b-e, Extent of the space use areas of individual shark species are

illustrated for the species with the greatest numbers of tags deployed
across multiple ocean regions: blue shark (b), shortfin mako shark (c),
tiger shark (d) and white shark (e). Shark images created by M. Dando.
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