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Abstract

Current efforts to mitigate impacts on threatened elasmobranch species in tuna fisheries focus primarily on best handling and release
practices for individuals caught in the gear or arriving on deck. Releasing elasmobranchs fast is key as prolonged ventilatory restriction
results in reduced survival. Yet, because handling large sharks and mobulid rays can be very demanding and dangerous for crew,
release times can be significantly delayed. To address these challenges, we developed and improved a series of novel bycatch release
devices (BRDs) such as release ramps, stretchers, shark velcros, hoppers, lower deck gutters, mobulid sorting grids, and straps in
close collaboration with Spanish tropical tuna purse seiner fishers. Our BRDs minimize contact between fishers and elasmobranchs for
increased crew safety and release time acceleration to improve postrelease survival thus resulting in a win-win formula. Long-term
cooperation between Spanish fleet fishers and our scientific group has been key to fine-tuning BRD performance, and more importantly,
generating trust and promoting readiness for their voluntary uptake. Increasing sustainable fishing requirements by markets have also
favoured adoption willingness. Several tuna Regional Fisheries Management Organizations have begun endorsing the new BRDs,
potentially leading to greater implementation across purse seine fleets globally. The success of our case study offers insights for

researchers and managers seeking to achieve effective conservation outcomes through fisher involvement.
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Introduction

In recent decades, keystone elasmobranch species have experi-
enced sharp declines, undermining ocean ecosystem biodiver-
sity and functionality (Oliver et al. 2015, Pimiento et al. 2020,
Juan-Jorda et al. 2022). The primary conservation threat to
sharks and rays stems from artisanal and industrial fleet cap-
tures, targeted or incidental (Dulvy et al. 2021, Sherman et al.
2023, Worm et al. 2024). Although the interaction rate be-
tween elasmobranchs and tuna purse seiners is significantly
lower than that of other fishing gears such as gillnets or long-
lines (Murua et al. 2021a, Peatman et al. 2023), urgent action
is still needed to mitigate their decline due to the magnitude
of the purse seine fisheries and the species’ life history traits—
such as late maturity and low reproductive output (Pacoureau
et al. 2023, Pons et al. 2023, Dumont et al. 2024).

To tackle this problem several interventions exists (Poisson
et al. 2022, Gilman et al. 2023), with one of the principal
solutions being best handling and release practices (BHRPs)
that facilitate unharmful and speedy removals of non-target
species reaching the vessels to minimize physiological stress
responses (Poisson et al. 2014a, 2016, Restrepo et al. 2018,
Swimmer et al. 2020). In tropical tuna purse seiner operations,
most incidentally caught elasmobranchs are brought onboard,
alongside tunas, inside a brailer used to scoop the catch from
the net’s sack. Prolonged time in the sack, where shark move-

ment is restricted, negatively affects shark survival due to their
need to swim to ventilate their gills (Hutchinson et al. 2015).
For this reason, it is paramount to release sharks arriving on
deck as fast as possible since their physiological condition
at this point might be already suboptimal. Currently, several
regional fisheries management organization (RFMO) regula-
tions require fishers to promptly release unharmed all sharks
and rays, but often adding the condition ‘to the extent prac-
ticable.” However, the same regulations provide few practical,
safe alternatives to address frequently encountered challenges
by fishers, such as how to extract very active adult sharks or
large heavy mobulid rays from the brailer without serious in-
jury exposure for crew. In some cases, it becomes totally un-
feasible for fishers to manually extract from the brailer certain
adult individuals, which can measure up to 7 m and weigh
more than 1000 kg (Couturier et al. 2012). This disconnect
between current BHRP recommendations and the reality of
high risk experienced by crew, may lead to fishers considering
regulations unfair and opting to apply poor, but safe for them,
release practices. For example, using hooks and nooses to lift
and release large elasmobranchs, while detrimental to the an-
imals’ survival, increases fishers’ safety on deck (Maufroy et
al. 2020).

Developing safe technologies to minimize risky interactions
between fishers and elasmobranchs can significantly increase
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live release rates (Zollet and Swimmer 2019). However, most
fishing industries have been slow to accept new bycatch miti-
gation equipment, often resulting in weak or absent adoption
(Eayrs et al. 2014, Eayrs and Pol 2018). This problem is partly
due to researchers often focusing primarily on the experimen-
tal performance of developed selective gears and overlook crit-
ical human dimensions necessary to overcome barriers to their
adoption (Suuronen, 2022). In the few instances where such
selective technologies have been adopted, fishers have been
deeply involved in the design and testing process (Tookes et
al. 2022, Jenkins 2023). Factors such as economic feasibility,
social approval, and safety concerns of fishers with bycatch
mitigation technologies are seldom carefully considered (Su-
uronen 2022), thus preventing fisher readiness for their uptake
(Jenkins et al. 2023).

We present the ongoing case study of close cooperation
between Spanish tuna purse seine fishers and our group of
scientists, focusing on both human and technical aspects to
develop specialized on-deck release equipment aimed at im-
proving both crew safety and elasmobranch survival. We dis-
cuss encountered challenges and driving factors for the vol-
untary uptake of bycatch release devices (BRDs) in this fleet,
and potential future steps for their expansion to other fleets
globally.

Establishing a fisher-scientist collaborative culture

The Spanish tropical tuna purse seine fleet, with over 60 large-
scale industrial vessels, including those vessels operating under
other flags, is one of the most important globally in terms of
catches (Justel-Rubio et al. 2024). The vessels operate glob-
ally in all tropical oceans, but fishing companies are based in
Spain and are organized into two associations (OPAGAC and
ANABAC) (Moreno et al. 2007).

In 2020, we started collaborations with Spanish tuna purse
seiners with a greater focus on release equipment innova-
tion to increase elasmobranch postrelease survival (PRS). Prior
to this, for over a decade, our small group of researchers
(i.e. <12 fisheries scientists and technologists) had consis-
tently engaged with fishers from this fleet through various
ecosystem impact mitigation initiatives. For instance, begin-
ning in 2009, through the International Seafood Sustainability
Foundation sponsored ‘Skippers Workshops’ (ISSF SWs), cap-
tains, crew, ship-owners, fleet managers, etc. discussed face-
to-face with scientists best sustainable fishing practice options
(Murua et al. 2023a), along with other state and European
Union funded participatory conservation projects (Moreno
et al. 2019, Airaud et al. 2020). In the last decade, we have
conducted over 150 in-person meetings and workshops on
sustainable fishing topics with the Spanish purse seine fleet
(Table 1). During our earliest interactions, fishers were less
open to sharing their knowledge with us, fearing it could be
used to inform management measures that work against them.
At this initial stage of engagement, fishers lacked both cogni-
tive and affective readiness for change (sensu Jenkins et al.
2023), despite our best efforts to clearly explain to them the
benefits of collaborating with us. However, our frequent and
transparent interactions with them overtime, both at work-
shops and research cruises, fostered an increased awareness of
sustainability issues among many fishers and gradually built
trust in our work to help them in addressing external pres-
sures (e.g. increasing conservation measures and sustainable
fishing market demands). We should point out that work-
ing on bycatch reduction solutions once the catch has ar-
rived on deck is luckily among the least contentious mitiga-
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tion strategies for fishers, as at this stage the fish catch is se-
cured and they also want non-target species to be off deck as
soon as possible. Reaching voluntary agreements on bycatch
mitigation actions that can potentially negatively affect tuna
catches, such as fishing closures in bycatch hotspots or signif-
icant modifications in the purse seine net, would have likely
been more challenging. Initially, we partnered with the more
progressive and innovative skippers, often high-rank fishers
well-respected in their community, to move forward with con-
servation research. Strengthening this relationship paved the
way for several successful joint research projects since mid-
2010s. Initiatives included the development and uptake of
non-entangling Fish Aggregating Devices (NEFADs) to min-
imize ghost fishing impacts on turtles and sharks, and large-
scale trials with biodegradable FADs to reduce marine pollu-
tion (Moreno et al. 2023, Zudaire et al. 2023, Murua et al.
2023Db).

Growing external societal and economic pressures, might
have also increasingly driven the fishing industry’s involve-
ment in marine ecosystem conservation projects (Moreno et
al. 2016). Specifically, for tuna purse seiners, critics have at
times called for bans on FAD fishing due to potential negative
ecological impacts (Gomez et al. 2020). However, some proac-
tive purse seine fleets, like the Spanish have long been striving
to mitigate such effects by promoting transparency and
sustainable practices (Bdez et al. 2020). For instance, in 2014,
the Spanish purse seine associations and their affiliated com-
panies voluntarily adopted a Code of Good Practices (CGPs)
programme to reduce FAD fishing ecosystem impacts. Our
group of scientists has been actively involved in monitoring
and providing guidance on best practices within this pro-
gramme, which remains active (Goiii et al. 2015). In the CGP,
we assess the implementation of a series of voluntary conser-
vation commitments by member vessels, including the use of
NEFADs and state-of-the-art BHRPs (Grande et al. 2020).

More recently, the Spanish tuna purse seiner fleet has em-
barked on the Marine Stewardship Council (MSC) certifica-
tion process and attained it for several of its target tuna stocks.
The benefits of obtaining MSC certification include enhanced
market access and improved sale prices (Peir6-Signes et al.
2020). To obtain a passing score against MSC’s Principle 2,
which focuses on minimizing environmental impacts, vessels
must demonstrate that they do not pose a significant risk to
or hinder recovery of endangered, threatened, and protected
(ETP) species. As new BRDs can assist fishing companies in
meeting such requirements, this provided a strong incentive
for their uptake.

Development and testing of BRDs at sea

Notably, almost all BRDs originated from ideas suggested
by fishers in face-to-face participatory workshops (Murua et
al. 2023a). For example, BRDs such as stretchers and ramps
for sharks and sorting grids and crossed straps for mobulid
rays were fishers’ conceptions (Fig. 1; Table 2). Some fishers
even fabricated early basic versions of release equipment
onboard. Having conservation technologies originating from
experienced problem-solving fishers, sometimes described as
successful fisher-inventors (Jenkins 2010) or projective fishers
(Barz et al. 2020), was critical as this can positively influ-
ence BRD adoption. Subsequently, through various research
technology projects, our team of scientists and technologists
designed and constructed more refined BRD prototypes based
on their ideas and trial feedback. Concurrently, we also
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Table 1. Number of workshops and fisher participations (i.e. captains, navigators, officers, chief engineers, deck bosses, and deck crew) and fleet managers
(i.e. ship-owners, fleet managers, and fishing association managers) from the Spanish tropical tuna purse seine fleet between 2009 and 2024.

Year Participatory events Type of event Number of Fishers Number of Fleet Managers
2009 1 a 17 12
2010 3 a, b 53 ;
2011 1 a 14 -
2012 9 a,b,cf 116 21
2013 7 a,b,c, g 67 9
2014 10 a,d, h,i 101 26
2015 11 a,d,i 72 49
2016 8 a,b,d,i 136 19
2017 10 a,d,i 105 31
2018 11 a,b,d,i 190 32
2019 9 a,b,d,i 104 33
2020 3 h,i - 36
2021 6 a,d, i 42 19
2022 18 a,b,d,i 182 50
2023 27 a,d,e 229 40
2024 29 ab, d 175 47

a. ISSF Skippers Workshops, b. Non-entangling biodegradable FAD workshops, c., EU GAP2 project workshops, d. Code of Best Practices Workshops, e. ISSF
Bycatch Release Device Workshop, f. EU MADE workshop, g. FAD buoy data meetings; h. FAD limit verification meetings; and i. Code of Good Practices
Steering Committee meetings. * Online meetings. No in-person participatory fisher workshops were conducted in 2020 due to COVID-19 pandemic.

reevaluated equipment originally conceived for non-
commercial fish discards, for their potential assistance in
elasmobranch releases. Specifically, we examined large-sized
equipment like hoppers with doors, which are large metallic
trays for sorting bycatch on deck, and gutters (or waste
chutes), which are doors in a vessel’s lower (well) deck to
return unwanted catch to the water directly (Murua et al.
2023¢).

By the time BRD research commenced, our team had al-
ready identified from previous projects several proactive skip-
pers in this fleet with strong problem-solving skills, well-suited
as allies for marine conservation research. Partnering with
them for initial BRD tests proved advantageous, as they were
more likely to objectively evaluate test results and suggest im-
provements if early prototypes performed suboptimally. Based
on the BRD information collected at sea in research cruises
by human observers (HO) and/or electronic monitoring (EM)
data, and the feedback from fishers at the workshops, ad-
justments followed. The primary criteria for BDR modifica-
tions were utility aspects (e.g. safer and faster release, easier
to employ, and cheaper to build) to promote fisher acceptance.
Leading skippers who championed BRD developments posi-
tively influenced other fleet members to adopt new devices.

During early BRD experimental phases, most prototypes
originated from public or industry-funded research projects
and were given to fishers free of charge for testing, as in
these initial stages fishing companies were still not willing
to invest in BRDs without further proof of their utility. Al-
though no single long-term research project financed all BRD
developments and trials in the Spanish fleet, consistent fund-
ing from agencies for research over the last 5 years gener-
ated sufficient momentum for fisher readiness to uptake the
BRDs. The trials have always been on a voluntary basis, never
imposed, leading to more open and objective fishers’ atti-
tudes. Importantly, fishers were allowed to discontinue the
use of BRDs if they found them detrimental to fishing op-
erations (e.g. unsafe, slow, and non-functional). Some BRD
ideas failed, for instance, we quickly dismissed experimental
tools like poles to manipulate sharks or semi-rigid frame grids
for mobulids after their first trials at sea. During early tests,
some skippers opted out of using particular BRDs, such as

the larger equipment like hoppers that required more amend-
ments during brailing. Smaller and simpler tools, like vel-
cros, ramps, or mobulid sorting grids, require fewer protocol
adjustments.

As BRDs became more refined, evidence of their utility for
elasmobranch survival was assessed based on release time and
animal condition at release recorded by HO or EM, with
100% coverage, and 15 dedicated BRD research cruises since
2020 (e.g. 4 Atlantic, 4 Eastern Pacific, 3 Western and Cen-
tral Pacific, and 4 Indian Ocean) collecting physiological pa-
rameters (e.g. over 2000 vitality index records, 400 lactate
blood samples) and deploying pop-up satellite tags (e.g. over
170 tags). It is important to note that other factors, in ad-
dition to the type of release practice applied on deck, influ-
ence the overall survival rates of caught elasmobranchs, in-
cluding biological (e.g. species, age, and size) and operational
(e.g. time in the sac, size of the catch) parameters (Hutchin-
son et al. 2015, Mandelman et al. 2022). Unfortunately, we
could not perform that research to appraise the impact of
those other factors in the survival rate of caught and released
animals with BRDs, but this clearly should be a future line of
investigation.

During our frequent meetings, we presented fishers BRD
trial updates in plain, non-scientific language avoiding tech-
nical jargon, and with empathy, acknowledging fishers’ risks
encountered during the release of dangerous species and their
efforts to trial the BRDs. To support the acceptance of BRDs,
photo and video footage of BRD release operations in differ-
ent vessels were also collected and shared with fishers during
instructional workshops. These visual aids were highly use-
ful, providing irrefutable proof that BRDs worked effectively
in many purse seiners, which was especially heplful when en-
gaging with more skeptical fishers. Additionally, guides with
construction instructions and step-by-step illustrations for the
correct use of each BRD were distributed to inform Spanish
fleet company members.

The final say on purchasing BRDs for industrial fleet vessels
lies in the hands of ship owners, who are at the top of the fish-
ing companies’ hierarchy (i.e. they are the skippers’ bosses).
We conducted regular in-person meetings with Spanish ship-
owners and their assistant fleet managers to inform about
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Figure 1. Tuna purse seiner BRDs (top left) shark velcro, (top right) stretcher, (centre left) release ramp, (centre right) hopper with ramp, (bottom left)
lower deck gutter with conveyor belt, and (bottom right) mobulid sorting grid. lllustrations from new BHRPs for tropical tuna purse seiners guide (AZTI®).

BRDs. Although some more proactive ship-owners adopted
BRD:s faster than others, by 2022-2023 several Spanish com-
panies committed to implementing small BRDs such as vel-
cros, release ramps, and mobulid sorting grids in all their ves-
sels (Table 3). Once a critical number of vessels employed
them, many others followed, in part due to normative social
influence.

Win-win strategies for adoption of BRDs

For fishers to embrace bycatch mitigation technologies, strate-
gies must directly benefit them. The new BRDs offer safer and
faster releases of non-target species that are challenging to
handle, ensuring minimum direct contact solutions for lifting
large and heavy animals out of the brailer without resorting
to prohibited methods such as hooks and nooses (Table 2).

Ensuring rapid removal of bycatch was crucial for industry
acceptance, as in hot tropical conditions catch loading oper-
ation delays can quickly lead to histamine buildup, rendering
tuna unfit for sale.

From an elasmobranch conservation perspective, reduced
manipulation and quick return to the water are critical to min-
imizing physiological stress and improving PRS (Mandelman
et al. 2022). For instance, Stewart et al. (2024) identified that
short release time on deck (i.e. <3 min) as the principal factor
increasing mobulid ray PRS in purse seiners. Mobulid sorting
grids enable the release of large individuals in record times
(i.e. 1-2 min), compared to slower methods such as releases
by hand or with cargo nets (Murua et al. 2021b).

Fleet acceptance of many BRDs was significantly influenced
by their practical characteristics, such as construction cost,
ease of use, and deck space occupation when stored away.
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Table 3. Percentage of BRDs for sharks and mobulid rays employed by Spanish tropical tuna purse seine fishing association vessels as of December 2024.

No. of purse

Mobulid sorting

Company seiners Stretcher (%) Velcro (%) Ramp (%) Hopper (%) Gutter (%) grid (%) Mobulid strap (%)
A 18 100 94 94 6 11 94 11
B 4 100 0 100 100 0 100 0
C 6 100 66 100 33 0 100 33
D 1 100 100 0 0 0 100 0
E 7 100 86 100 14 86 86 43
F 5 100 0 100 40 0 100 0
G 5 100 0 60 20 0 100 0
H 7 100 100 71 14 43 71 14
I 6 100 100 100 0 67 100 100
] 6 100 100 100 33 0 83 17

More refined BRDs, mostly reached after the third year of
trials (e.g. 2022 onwards) prompted a higher adoption rate.
For example, later release ramps and mobulid sorting grids
became three times lighter and occupied half the storage space
of original prototypes. Most BRDs are economical for indus-
trial purse seiner standards, costing from less than 100 USD
per unit for velcros, stretchers or mobulid crossed straps, to
under 1000 USD for sorting grids and 5000 USD for ramps.
Meanwhile BRDs, such as hoppers with ramps, which can cost
between 15 000 and 40 000 USD depending on size and mate-
rials, represent a long-lasting effective tool. However, we ob-
served that the feasibility of implementing larger BRDs var-
ied based on a vessel’s construction plan, especially in smaller
boats with limited free space. Therefore, while the integration
of larger BRDs is encouraged, it must be carefully evaluated
on a case-by-case basis.

Expansion of BRDs to other tuna purse seine fleets

In addition to the Spanish fleet, other purse seine fleets have
begun voluntarily trialing and uptaking these BRDs. The
ISSF SWs, conducted globally in key tuna ports by mem-
bers of our team, have facilitated the rapid transfer of BRD
knowledge across multiple fleets. In these workshops we of-
ten feature devices ready for inspection and show videos
of commercial vessels using them (Murua et al. 2023a).
We also organized BRD specific Fisher Learning Exchanges
(FLEs), enabling fishers already working with BRDs to re-
assure peers from other fleets about their benefits, thus in-
creasing adoption readiness (Murua et al. 2023c¢). For in-
stance, the Ecuadorian fleet, which is among the most ac-
tive in the ISSF SWs and FLEs, has equipped more than ten
large-scale purse seiners with ramps and/or mobulid sorting
grids and plans to scale up BRD implementation (Cronin
et al. 2022). Similarly, the USA fleet, has hoppers in most
vessels, and has now fitted mobulid sorting grids in all ves-
sels and starting to implement ramps (Cronin et al. 2024).
Fleets like the French are also working in improving their
BHRPs with the help of release equipment (Wain and Maufroy
2023).

Recent studies on our BRDs have been presented at tuna
RFMOs to inform scientific staff and policymakers of the im-
proved PRS rates achieved with these devices (e.g. Onandia
et al. 2021, Murua et al. 2024a). Additionally, because Pois-
son et al. (2012) key guide for elasmobranch BHRPs in purse
seiners, referenced in most RMFO release measures, was pro-
duced before the development of our BRDs, an updated BHRP
guide incorporating the new BRDs for the first time has been

disseminated among industry stakeholders and fisheries man-
agers (Murua et al. 2024Db).

Recently some tuna REMOs have passed conservation mea-
sures that encourage the use of release ramps (e.g. IOTC Res.
19-03; ICCAT Rec. 21-09; IATTC C-16-05; and WCPFC
CMM-22-03) and even hoppers, if the vessel layout permits
(e.g. ICCAT Rec. 21-09; WCPFC CMM-22-03). We recom-
mend fisheries managers to consider mandating the use of cer-
tain BRDs in a similar way tuna longliners are required to
carry onboard release tools such as long handled dehookers
and line cutters. For example, stretchers, velcros, and ramps
for sharks and mobulid sorting grids, could be required as they
are low cost BRDs that work in every large-scale purse seiner.
For larger BRDs, if it is not viable to currently implement them
in some operating vessels, we recommended that newly con-
structed vessels incorporate release equipment such as hop-
pers with ramps and lower deck gutters, as their integration
would be much simpler.

Discussion

The rapid and widespread buy-in of elasmobranch BRD con-
servation technologies in the Spanish tropical tuna purse seine
fleet is built on the committed involvement of key fishers and
stakeholders from the early development stages and at sea tri-
als. Although we are aware that successful lessons described
in many studies with fisher cooperation might be identied
post hoc, in our case, a decade of prior trial and error ex-
periences in collaborative research with this fleet had taught
us which approaches were more conductive for sustainabil-
ity results. Because each fishery has its own complex socio-
ecological circumstances, application of recommended best
practices for uptake of bycatch reduction fishing gear may not
always guarantee widespread change (Suuronen 2022, Jenk-
ins et al. 2023). In our case, we invested considerable time and
effort not only in technical BRD aspects but also in the hu-
man dimensions required to prepare fishers for change, both
cognitive and affective, as voluntary adoption is more likely
if they feel it is necessary (Jenkins et al. 2023). The trust we
built with this fleet, thanks to genuine engagement through
frequent activities such as the ISSF SWs, the CBP, and other
research projects, greatly raised fishers’ environmental aware-
ness and reduced their fears and concerns to work with sci-
entists on bycatch mitigation. In addition, the general view by
the Spanish fleet that BRDs could help them better respond
to increasing ETP species conservation requirements by reg-
ulators and markets played a role in the acceleration of their
uptake.
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For persistent positive impacts, stable face-to-face coop-
erative platforms conformed by researchers and representa-
tion from all fishing fleet ranks (i.e. vessel associations, ship-
owners, fleet managers, skippers, and crew) are paramount.
Our regular feedback loop with fishers to understand their
challenges and perspectives, with multiple in person meetings
per year, increased empathy and readiness to accept BRDs.
Importantly, most of the tools originated from fishers them-
selves during brainstorming execercises in participatory work-
shops. In our case the local inventor effect, described by Jenk-
ins (2010), was instrumental in providing more practical BRD
designs and leading uptake even among more conservative
fleet members.

Continued funding, whether public or private, is required
to maintain long-term interdisciplinary stakeholder commu-
nication channels and building bridges with the fishing sector
to support sustainability objectives. The positive conservation
outcomes derived from permanent science-industry coopera-
tive programmes outweigh the costs (Hall et al. 2017, Gam-
mage et al. 2024). Implementation costs of such programmes
will be highly dependent on the scale and needs of each fish-
ery, but in multistakeholder international industrial fleet plat-
forms with associated research programmes, it might cost sev-
eral hundred thousand USD per year.

We worked to provide fishers with safer, practical, and in
most cases low-cost, elasmobranch BRDs to improve on deck
release options that are unharmful to threatened species. The
use of BRDs on deck, with devices such as hoppers with ramps
and lower deck gutters with conveyor belts, yielded PRS rates
of 40%—-60% for sharks examined in various research cruises
(see Onandia et al. 2021, Murua et al. 2024a). This represents
a two-to-three-fold increase in PRS rates compared to other
studies on purse seiners without release tools or with sub-
optimal BRDs (e.g. hoppers with small trays or no stoppage
doors and no release ramp) (Poisson et al. 2014b, Hutchin-
son et al. 2015, Eddy et al. 2016). While avoidance strate-
gies are still preferable and should continue to be pursued
(Gilman et al. 2023), for species of sharks and rays facing
marked population declines (Dulvy et al. 2021, Juan-Jorda
et al. 2022), investing in BRDs to maximize their prompt
live release is justifiable even if only a few individuals arrive
on deck. Furthermore, despite the diverse configurations of
purse seiners, the simpler BRDs are widely implementable,
as observed in vessels from multiple oceans (Cronin et al.
2022, 2024). The growing voluntary uptake of such BRDs
by several international fleets like USA, Ecuador, and oth-
ers demonstrates their usefulness. Moreover, these novel tools
support the fleets in their objectives of eco-certification for
improved market access by mitigating impacts on threatened
species.

Ensuring that fishers are well-informed about BHRPs with
BRDs, e.g. through dedicated training programmes, is cru-
cial for their socialization and correct implementation (Wos-
nick et al. 2023, Murua et al. 2023a). In addition, support
from decision-makers through conservation policies requir-
ing BRDs would accelerate their universal adoption. These
new BRDs align with RFMO management recommendations
for scientific research investigating at-vessel and post-release
mortality of ETP species and the development of more effec-
tive live release methods. At a national level, policymakers can
promote the implementation of BRDs in their fleets through
their National Plan of Actions for the conservation of sharks
and rays.

If advances in mitigation technologies for elasmobranchs
only occurs in purse seiners, conservation benefits will be par-
tial, as other fishing gears with higher interaction rates might
prevent meaningful population recoveries. We believe that bet-
ter tools for elasmobranch BHRPs should be developed and
adopted in other fishing gears as well, both artisanal and in-
dustrial, and fisher involvement through inclusive processes
like the one presented here can help, with management bodies
endorsing and monitoring their application.

Conclusion

Our case study on the codevelopment of BRDs with the Span-
ish tuna purse seine fleet to reduce elasmobranch impacts il-
lustrates the added value of long-term integration of fishers’
knowledge and concerns for the production of novel sustain-
able fisheries solutions. As conservation regulations for threat-
ened bycatch species expand and market access becomes more
reliant on compliance with stricter sustainable fishing stan-
dards, the fishing sector must adapt to minimize their ecosys-
tem impacts. Employing bycatch mitigation technologies is a
crucial way to reduce their environmental footprint. We argue
that for the successful development and voluntary implemen-
tation of selective technological solutions, fishers” knowledge
and cooperation is crucial. Founding and maintaining stable
communication platforms for harvesters and researchers to
engage, although costly, is necessary to foster trust and a will-
ingness to reach common grounds for environmental sustain-
ability objectives. Identifying win-win research that is benefi-
cial both to fishers and marine species will favour the uptake
of conservation actions. Support from management bodies for
best practices validated by fishers may also contribute to their
application across less proactive fleets. We believe that the col-
laboration principles described in this case study are generally
applicable across fisheries of different sizes and gears. We hope
our story encourages other researchers and managers, espe-
cially those working in fisheries with higher impacts on ETP
species, to build strong collaborative connexions with fishers
for better marine conservation outcomes.
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