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Abstract 

Novel research has led to improvements in best handling and release practices (BHRP) 

for tuna purse seiners, some of which have not yet been incorporated in conservation 

measures of tuna regional fisheries management organization (tRFMO). The new tools 

and techniques are aimed at increasing crew safety and post-release survival rates of 

endangered, protected, and threatened (ETP) species, which can complement or 

improve existing recommended practices. Because most BHRP recommended by 

RMFOs are based on scientific work conducted a decade ago, we suggest updating 

BHRP by including these new bycatch release devices (BRDs) that include hoppers with 

ramps, shark velcros, lower deck gutters for sharks or sorting grids for mobulid rays. This 

equipment reduces direct contact between crew and dangerous species and 

simultaneously foments bycatch survival opportunities due to faster release times. Most 

described BDRs in the new guide are suitable for use in a variety of purse seiners, but 

larger devices might require specific vessel characteristics for their implementation (e.g., 

large free space on deck). Several fleets operating in all oceanic regions are actively 

participating in the refinement of BRD prototypes and employing them regularly during 

their commercial fishing operations. As BHRP evolve with new solutions and 

technologies, recommended guidelines should also be regularly updated to provide 

state-of-the-art bycatch mitigation advice to managers and industry.  
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Introduction 
 
Marine megafauna such as sharks, rays, and sea turtles, have experienced marked 
global population declines in recent decades due to anthropogenic activities, particularly 
fishing (Dulvy et al., 2014; Oliver et al., 2014; Pacoureau et al., 2021). K-strategy life 
histories characterised by slow growth, low fecundity and late maturation, makes these 
species especially susceptible to overfishing (Couturier et al., 2012; Croll et al., 2016; 
Stewart et al., 2018; Jorda et al., 2022).  To prevent this negative trend mitigation steps 
can be adopted before, during and after fishing operations (Hall and Roman, 2013; Booth 
et al., 2020). In mixed species fisheries, probably the most implementable of these 
mitigation actions is the application of best handling and release practices (BHRP) once 
bycatch species arrive on deck. Many fisheries, both artisanal and industrial, have 
guidelines on BHRP that describe methods to try to minimize bycatch mortality arriving 
on deck. To maximize post-release survival (PRS) rates a fast and smooth release 
operation ensuring minimum possible exposure to physiological stress on deck (e.g., air 
exposure, handling stress, etc.) (Madelman et al., 2022) is key. Release methods must 
be customized to the needs and characteristics of each type of vessel (e.g., purse seine, 
longline, trawling, etc.). In many cases fishers are assisted by bycatch release devices 
(BRDs) to increase safety and release success (Jenkins et al., 2013; Hammer et al., 
2015; Poisson et al., 2016).   
 
Several release practices, mostly manual, have long been established, but others are 
more recent or still under development to improve operational aspects. Bycatch 
mitigation operations are not static and new selective fishing technology and protocols 
are being designed and tested on a regular basis (Poisson et al., 2022; Murua et al., 
2023a). Fishing gear technologist and scientists, frequently in cooperation with the 
fishing industry, undertake trials to test new solutions that can reduce bycatch mortality 
(Restrepo et al., 2018). For example, agencies such as the National Oceanographic and 
Atmospheric Administration (NOAA) have ongoing specific bycatch reduction 
engineering programs. Similarly, funders such as the EU have been actively supporting 
the development of bycatch mitigation technologies. It is paramount to update BHRPs 
guidelines that include scientifically proven latest advances so that the state-of-the-art 
solutions are being implemented. Given the critical status of some bycatch groups such 
as the elasmobranchs, postponing the adoption of practices that increase their survival, 
will affect the recovery of these endangered, threatened and protected (ETP) species.  
 
The largest proportion of tropical tuna catches worldwide originate from a relatively small 
number of purse seine vessels (700 vessels; Justel-Rubio and Recio, 2023). Although 
tuna purse seiners show a lower bycatch to target catch ratio than most other tuna 
fisheries (e.g., Murua et al., 2021; Restrepo et al., 2024), some groups such as sharks, 
rays, and turtles can be accidentally caught (Amandé et al., 2010; Clavareau et al., 
2020).  Several of these ETP species such as marine mammals, sea turtles and whale 
sharks are mostly released from the net (e.g., do not arrive on deck), and in general, 
show very high levels of PRS (Hall and Roman, 2013; Escalle et al., 2015). However, 
sharks and mobulid rays exhibit a higher post-release mortality rate, even in sets where 
recommended manual release methods are applied (Poisson et al., 2014; Hutchinson et 
al., 2015; Stewart et al., 2018). A proportion of elasmobranchs arriving on deck, can be 
already dead or in a poor state due to suffocation in the sack due to prolonged lack of 
movement as they are obligate ram ventilators (Mandelman et al., 2022). Best on deck 
practices can try to increase the survival of those individuals which are still alive during 
the brailing process, which usually are those found in the first brails. Problems like 
smaller juvenile sharks accidentally falling to the lower deck or problems to release large 
mobulids and sharks have been reported (Maufroy et al., 2020). These difficulties to 
handle large sharks and rays on deck are general across fleets or oceans as described 
by skippers from diverse regions (Murua et al., 2023a). 
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Poisson et al. (2012) produced one of the first key guides for BHRP with elasmobranchs 
in tropical tuna purse seiners which led to improved standards. This work summarized 
very well the actions to be prohibited (e.g., do not use gaffs, hooks, ropes, leaving 
animals on deck exposed to sun, etc.) and introduced some novel techniques such as 
the use of canvases/cargo nets to assist with on deck mobulid liberations. This work was 
a milestone in best release practices at the time, being a major reference document for 
all RFMOs with regards to BHRP recommendations adopted in the last decade. 
Nevertheless, in the last ten years considerable research advances in BRD design and 
construction have taken place to assist with safe handling and release efficiency (Grande 
et al., 2019; Moreno et al., 2023; Murua et al., 2020, 2021 b,c, 2022, 2023 a,b,c). In this 
document we present a new BHRP guide for tropical tuna purse seiners that includes 
some of the BRDs that have been designed, tested, and adopted by several fleets in 
recent times. Such information can help industry and managers with their options to 
reduce post-release mortality of ETP species.  
 
 
New Best Handling and Release Guidelines 
 
The best BHRP covered in the new manual are organized by different ETP groups, which 
include sharks, mobulid rays, turtles and whale sharks and large cetaceans. As 
mentioned before, past best practice guidelines mostly highlight the actions that should 
be avoided (i.e., the do not’s) but offered few alternatives to deal with the problem of 
releasing those animals in a safe and fast way. For instance, with large sharks fishers 
often would tie a rope around the shark’s caudal peduncle to extract it quickly and safely 
from the brail. However, this practice is not recommended as it may injure the tail of the 
animal. While this practice should be clearly prohibited, expecting crew to lift heavy and 
dangerous sharks embedded in a mass of tunas inside the brail is possibly irresponsible. 
Numerous reports of fishers sustaining severe injuries when trying to carry out this 
manual extraction from the brail have been documented over the years. Thus, alternative 
solutions need to be developed that are safe and quick to apply in this situation. In recent 
years, several prototypes of lifting aids with cushioning and a quick release velcro 
(named “Shark velcros”) can be wrapped around the shark’s caudal peduncle, instead 
of a rope, and represent a new method to extract them from the brail with no apparent 
injury. Although the sample size is still small, satellite tagged sharks released with “shark 
velcros” have shown 100% percent PRS so far (Murua et al., 2025).  
 
Another release equipment which minimizes contact time between sharks and crew are 
release ramps which go from the brail resting location on deck, along the starboard, to 
the water. These ramps are inclined and effectively work as “water slides” in which 
bycatch species quickly move by gravity without manual assistance. The ramps prevent 
practices such as having to transport sharks by hand across the deck. They also result 
in lower stress for the sharks as there is no need to tightly hold them for so long. Animals 
move quickly and smoothly by sliding with their body fully rested on the ramp’s base. The 
ramps are custom built (e.g., shape, size, and width) for best fit of individual vessel 
characteristics. Different ramp designs have been tested in fleets of the Atlantic, Pacific 
and Indian Oceans (Murua et al., 2023a). When constructing ramps practical aspects 
such as lightness, durability and storage should be considered. Ramps are simple to 
build, unexpensive, and can be easily implementable in almost any vessels.  
 
Larger sized BRDs, such as hoppers with ramps, have also been tested on purse 
seiners. Hoppers with large enough trays to spread out brailer contents and spot bycatch, 
and with a door mechanism to stop non-target species from going to the lower deck are 
very effective for quick releases from the top deck (Murua et al., 2021b). Different hopper 
designs exist and their location on deck can vary (i.e., port side, centred over the loading 
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hatch, starboard). These characteristics will be determined by the vessel’s deck 
configuration and the skipper's preference. Hoppers can be to some extent scaled to the 
size of the working deck space and brail size of a vessel, but in some cases, it may be 
complicated to incorporate them to purse seiners with limited deck space. The addition 
of a ramp to the hopper helps with release operations, but also takes up space on the 
deck.  
 
Some modern purse seiners are fitted with a gutter, or opening door, to release bycatch 
entering the lower deck. If releasing bycatch directly from the brailer (i.e., no hopper) it 
is complicated to spot bycatch hidden in between the large mass of tuna (e.g., brailer 
size 6-12 tonnes). Studies in vessels applying best manual handling practices in the 
upper deck and with a gutter in the lower deck have shown average PRS of 40% for silky 
sharks (Onandia et al., 2021, Grande et al., 2022), which approximately doubled that of 
vessels without gutters and no other BRDs. Most purse seiners with double conveyor 
belts and gutters had them fitted at vessel construction. Installation of gutters in already 
constructed vessels can be a problem due to safety permits and expensive. Purse 
seiners with a gutter in the lower deck still need to prioritize releasing as much bycatch 
as possible from the upper deck.  
 
For mobulid rays the guide still maintains the don’ts (e.g., do not use hooks or punch 
holes) and previously described methods such as cargo nets or canvases to lift mobulid 
rays, but in addition the manual includes newer BRDs such as sorting grids.  These grids 
are an improvement over previous techniques as mobulids do not require any more to 
be extracted by hand from the brail as is the case with canvases and cargo nets (Murua 
et al., 2024). Currently, many vessels in different fleets are voluntarily adopting mobulid 
sorting grids which can be employed directly on the unloading hatch or on the hopper if 
needed. Release times are reduced with the grid, which is a critical factor directly 
correlated with post-release survival. Because fishers no longer need to manipulate 
manually the mobulids, which increases crew safety and avoids poor handling situations 
with mobulids (e.g., holding by gill slits, cephalic lobes). The construction of the sorting 
grids is simple and cheap, only requiring a metal frame and some ropes to form the grid. 
Versions of different shapes (e.g., square, circular) and designs (e.g., hinged at the 
middle for easier storage) have been successfully trialled.  
 
For sea turtles, BHRP are included in the document, which consist primarily of already 
known manual techniques covered in prior best practice guides (e.g., Poisson et al., 
2012). Because sea turtles are safe and easy to handle, they do not need generally 
special tools for release. Slings are currently being tested for large sea turtles to assist 
in safely lifting and releasing them into the water. In the guide fishers are reminded of 
basic handling mistakes, such as manipulating sea turtles by the flippers or resting them 
on deck with their ventral side up, to avoid. For whale sharks and large cetaceans, 
survival after release from the net with current techniques is very high (Escalle et al., 
2016, 2019), so no new methods have been included in the guide. Most large individuals 
escape either by making a hole in the purse seine net in the case of whales or in the 
case of whale shark assisted by fishermen swimming over the net cork line.. 
 
In the last section of the new guide, it includes some words of support for fishers, 
scientists, and managers to continue cooperating to improve BHRP practices that can 
contribute to the objective of sustainable fisheries.  
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Discussion 
 
In recent years substantial effort has gone into bycatch mitigation research in tropical 
tuna purse seine fisheries, particularly in BHRP once ETP species arrive on deck, and 
RFMO recommendations should seek to promote fisher tested and scientifically 
validated solutions in a timely manner. The objective of the new BHRP guide is to keep 
best practices proven to work in the past and incorporate novel BRDs that assist fishers 
with some of the most problematic release situations, especially with large sharks and 
mobulids. The intention of these guidelines is to provide current state-of-the-art release 
methods, but BHRP must be revised on a regular basis given the ongoing research by 
different fisheries technologist and scientific groups. The guide is a living document that 
must be regularly updated to incorporate new solutions proven to be effective on board. 
 
An important element of ETP bycatch mitigatory options researched in the last decade 
has focused on bycatch avoidance or release from the net (e.g., Restrepo et al., 2018), 
but trial success has been low because of the associated difficulties of bycatch 
avoidance protocols in multi-species FAD aggregations (i.e., mixed target and non-target 
species of different sizes). Nevertheless, from a hierarchical mitigation approach 
perspective this research should continue to be a priority, as the bycatch is still alive 
before the sacking up operation.  Still, numerous participatory workshops with fleets 
worldwide have shown low acceptance by fishers for protocols that involve actions prior 
or during the set, as they are concerned that such activities can disturb tuna schools 
causing them to escape. Instead, fishers show a better disposition towards mitigatory 
actions on deck once the tuna have been caught (Murua et al., 2023d). Knowing this, 
scientific groups have been working on identifying weak points in bycatch handling and 
release protocols to develop solutions that can correct them.  
 
Observer data clearly indicates that in the case of safe and easy to manipulate ETP 
species, such as sea turtles, fishers readily release them. Conversely, with large sharks 
arriving on deck, releases can be problematic and slow (i.e., until the animal becomes 
less active) or poor practices may be employed, such as the use of ropes to lift them by 
the caudal peduncle. From a fishers’ perspective, the number one priority is often to bring 
onboard the tuna and store it in the wells as quickly as possible, because they risk the 
catch being unmarketable if there it reaches high histamine levels. Safety is also a top 
priority, as handling large and active sharks can be dangerous. These two factors  are 
critical to why BHRP with manual handling techniques are at times not applied. If fishers 
consider that bycatch release processes will considerably delay the tuna loading 
operation, even if it only a few minutes per brail, or pose a security risk they are more 
likely resort to poor practices. Because large and dangerous species are the most difficult 
and time consuming to handle, the rate of poor practices tends to be higher (e.g., use of 
nooses, hooks, etc. to lift animals with the crane). If BHRPs developed are not practical 
and delay normal fishing operations, fishers and ship-owners are likely to be 
unsupportive of their implementation. On the contrary, release protocols that minimize 
risk for crew and speed up bycatch release process so that the tuna can be quickly stored 
is key for voluntary adoption.  
 
The new guidelines integrate protocols and tools tested at sea in commercial fishing 
operations that can help reduce poor handling and release practices. Novel BRDs like 
the shark velcros to eliminate the use of nooses, release ramps to minimize shark contact 
time with crew members, or sorting grids to readily lift and release mobulids, are 
included. These three BRDs are inexpensive and adaptable to almost any purse seiner’s 
deck configuration. Other larger and more complex BRDs such as hoppers with ramps 
and lower deck gutters with double conveyor belts are also shown in the guide, as both 
have proven to significantly increase PRS in sharks. These BRDs may not be 
implementable in all vessels and need to be considered case by case. In the future, the 
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inclusion of these BRDs in newly constructed vessels would be highly advisable, as their 
full integration with the rest of the fishing equipment onboard would be much simpler and 
efficient.  
 
We encourage fishers to continue their involvement in the design and trial process of the 
BRDs that will go on their vessels, so that the new equipment can be customized to their 
needs. Importantly, exchanges between fishers and scientists through workshops or 
other means (e.g. ISSF skippers’ workshops, Code of Good Practice workshops, vessel 
visits with BRD research projects), can help inform industry about trial results across 
different vessels and fleets to raise awareness and acceptance of these new protocols.  
We also would like to request ship-owners to consider introducing BRDs in their vessels 
as they will minimize crew injury chances, limit risk of non-compliances and fines due to 
poor practices and increase the sustainability of their fishing operations. For example, 
BRDs can help fishing companies in FIPs or eco-certification programs to achieve their 
objectives of reducing their impact on ETP species (e.g., Principle 2 in Marine 
Stewardship Council standards).  Finally, the voluntary adoption of BRDs by many purse 
seine companies has greatly advanced in the last three years, but the support of RMFOs, 
for example though inclusion of these specific tools in their handling and release 
conservation measures, would accelerate their implementation.   
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Annex I – Best practice guidelines for handling and release of bycatch species in tropical 

tuna purse seiners. 
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