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A B S T R A C T   

Incidental fisheries bycatch contributes to the dire situation of endangered, threatened and protected (ETP) 
species. Few published estimates of the severity of fisheries impacts exist as incidental bycatch is difficult to 
monitor, and reporting can be a sensitive matter for fishers. This paper addresses these sensitivities, the reasons 
for non-reporting, and possible solutions, using bycatch of the critically endangered European sturgeon (Aci-
penser sturio L.) in the Northeast Atlantic fisheries as a case study. This study comprises 36 interviews with 
fishers, fisher representatives, environmental non-governmental organizations (NGOs), researchers, and gov-
ernments involved in European sturgeon conservation from four countries: France, Germany, the Netherlands, 
and the United Kingdom. Fishers experience difficult economic circumstances, while fear of restrictions in their 
fishing area and gear makes them reluctant to report such rare bycatch. Adequate management of the European 
sturgeon and other marine ETP species is worsened by a lack of governmental coordination, and trust issues 
fuelled by some NGOs’ communication strategies using iconic species to lobby for fishing restrictions. This paper 
discusses solutions to strengthen fishers’ cooperation in ETP species research. This would need to include 
developing a shared vision, clear role separation between stakeholders, communication and trust building.   

1. Introduction 

Incidental fisheries bycatches and associated post-release mortality 
contribute to the dire situation of endangered, threatened and protected 
(ETP) species. The magnitude of the impact of incidental bycatch and 
associated mortality is however, unclear as few estimates are reported. 
This is partly due to the inherently rare nature of ETP species in-
teractions with fisheries, and because incidental bycatch reports rely 
largely on voluntary action of fishers, as it is difficult to design observer 

programs to effectively monitor (extremely) rare ETP species bycatch 
[8]. As a consequence, inaccuracies in bycatch recordings cause uncer-
tainty in population assessments [33,8]. If fishers decide to report 
incidental ETP species bycatches, this will help us to gain insights into 
the spatiotemporal distributions and the localisation of key habitats of 
ETP fish species (e.g. spawning, nursery, foraging, and wintering 
grounds), and strengthen the design, implementation and monitoring of 
best-practice measures [50]. Improving fishers’ participation in report-
ing incidental, rare marine bycatches is therefore of paramount 
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importance for (monitoring) the conservation of ETP species 
populations. 

One ETP species of which the population assessment at sea largely 
depends on voluntary bycatch reports is the anadromous European 
sturgeon (Acipenser sturio L., 1758). Today, IUCN lists the European 
sturgeon as critically endangered (facing a high risk of extinction), and it 
is protected under the legal systems of the Bern Convention, the Bonn 
Convention, the OSPAR Convention, the Rhine Convention, and the EU 
Habitats Directive [42,70]. This makes European sturgeon currently one 
of the most endangered, threatened, and protected fish species in 

Northwest Europe [42]. 
Historically, the ‘common sturgeon’ occurred in all Northwest Eu-

ropean marine basins and major river basins [70]. Around 1850, the 
species’ was still widespread, but 150 years later, the species had almost 
entirely vanished due to overfishing and degradation and loss of 
spawning grounds in the natal rivers [15,3,48]. In the 1990 s, only one 
relict population survived in the Garonne and Dordogne rivers and the 
Gironde estuary (Gironde river basin from now on) in southern France. 
From this basin, approximately 50 European sturgeon individuals were 
captured and raised to build two ex situ brood stocks to save the species 

Fig. 1. Study area. Black dots indicate the distribution of European sturgeon bycatch, reported between 2007 and 2021. European sturgeon have been stocked in the 
Gironde (1.7 million), Elbe (20,000) and Rhine (161 individuals) river basins, and this maps shows that the sturgeon mainly occurred in the Gironde estuary and 
along the coasts of the Bay of Biscay, English Channel and North Sea. Dotted lines indicate the Exclusive Economic Zones (EEZ). The interviewed Dutch fishers mainly 
fished the North Sea and English Channel, while interviewed French fishers mainly fished the Bay of Biscay and the Gironde estuary. Data was collected by the 
institutes of INRAE, CAPENA, IGB and ARK Nature, and collated to make this figure. 
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from extinction: one in France and one in Germany [72]. Artificial 
reproduction of European sturgeons was challenging [72]; it succeeded 
once in 1995, and later between 2007 and 2015, and again in 2022. In 
total 1.7 million larvae and juveniles were released in the Gironde river 
basin and 20,000 in the Elbe river basin [22,37], while a total of 161 
individual juveniles were experimentally released in the Rhine river 
basin [17]. As a result, currently, European sturgeon occur in nearshore 
areas and form marine aggregations near the mouths of river basins 
[21]. Even though the numbers of fish released may seem high, the 
species’ survival rate during the first year of life is naturally low [3]. 
Although the stocked European sturgeon individuals are nearing 
maturity, no natural spawning has been observed yet. In fact, the last 
observed natural reproduction was reported in 1994 [52,71]. 

As any additional mortality due to anthropogenic stressors will 
greatly impact the species’ chances of recovery these should be reduced 
as much as possible [52]. Therefore, even the rare, incidental bycatch, as 
currently reported for the different fisheries along the Northeast Atlantic 
coast (Fig. 1), may already further reduce the number of subadult 
specimens [9,29,52]. European sturgeons live at sea for the greatest part 
of their life [3], but monitoring the sturgeon population’s development 
at sea is challenging, given the large extent of the species’ home range 
and the low catch rate [21,20]. Although migration patterns of Euro-
pean sturgeon juveniles in rivers and estuaries have been studied using 
biotelemetry techniques [1,2,17], these techniques have not yet been 
used to study the species’ movements in the marine environment. This is 
largely due to the required investments in time, money and effort related 
to such techniques, and to the extremely limited availability of (sub) 
adult individuals of this critically endangered species [31]. Therefore, 
systematic incidental bycatch reporting by fisheries (including any 
mark-recaptures) would greatly contribute to obtaining accurate 
knowledge about the developments of the population of European 
sturgeon. 

Since the 1950 s, fisheries across the Northeast Atlantic have pro-
vided data showing declining numbers of European sturgeon pop-
ulations [19,49,56]. Fishers continued to declare (part of) their bycatch 
between 2007 and 2020 [21], which demonstrated that the 
French-German stocking efforts resulted in more sturgeon occurrences 
at sea [26]. However, reporting suddenly stopped in 2020, in particular 
in France and the Netherlands. Officers from the Centre pour l’Aqua-
culture, la Pêche et l’Environnement de Nouvelle-Aquitaine (CAPENA), 
who represent the fishers from the Gironde estuary were consulted, and 
confirmed that fishers indeed refrained from reporting. In addition, the 
Dutch environmental NGO ARK Nature reported that they had not 
received any sturgeon bycatch reports since 2020, and now experienced 
a reluctance in reporting from fishers. 

Reporting European sturgeon bycatch clearly has become a sensitive 
topic, while it previously was much less of an issue, in particular with 
French fishers who have a long record of reporting their sturgeon 
bycatch [18]. As this reluctance of reporting negatively affects the in-
ternational conservation and restoration efforts, the current study aims 
to understand the reasons for this, by inquiring about the perceptions of 
fishers and other stakeholders on the need and consequences of bycatch 
reporting. The main questions are: What has caused fishers to stop 
reporting sturgeon bycatch, and what is needed to restore their will-
ingness to report again? European sturgeon is one of the longest studied 
ETP species in the Northeast Atlantic, is highly migratory, and highly 
vulnerable to overfishing. This case study therefore exemplifies many of 
the problems and challenges in ETP species conservation management 
and provides a basis for reflection on a better understanding of bycatch 
reporting in conservation efforts for marine ETP species in general [28, 
47]. 

2. Materials and methods 

2.1. Study area 

The case study area covers the current distribution area of European 
sturgeon. Sturgeon were reported from the Gironde river basin and 
along the coastal regions of the Bay of Biscay, the English Channel, and 
the southern North Sea, including the marine territories of France, 
Belgium, and the Netherlands, and to a lesser extent those of the United 
Kingdom, Germany, and Denmark (Fig. 1). 

2.2. General approach 

This study used semi-structured interviews [12] to assess what drives 
or hinders fishers from reporting sturgeon bycatch (and other marine 
ETP species), and investigates the complexity of interpretations, values, 
attitudes, and insights of sturgeon conservation among all stakeholders, 
i.e. fishers, fisher representatives, researchers, governments and envi-
ronmental non-governmental organisations (NGOs). 

2.3. Research population 

The research population for this study was selected from the four 
countries (FR, NL, DE, UK) in two steps. Step 1 listed all fishers that had 
reported European sturgeon bycatches in previous years. From that 
group the author team identified fisheries métiers that were prone to 
catching sturgeon based on target species, gear, area fished, and sea-
sonality [62]. As the European sturgeon belongs to the same clade as the 
very similar, Atlantic sturgeon (Acipenser oxyrinchus Mitchill, 1815) 
[54], which is regularly caught in bottom trawl and gill-net fisheries 
[14], we focussed on this fishing gear [21].We further concentrated the 
research on France and the Netherlands, because data on sturgeon 
bycatch mainly originated from within their Exclusive Economic Zones 
(EEZ) (Fig. 1), and it is within these countries that the sudden drop in 
reports occurred. Fishers involved in reporting were mainly French and 
Dutch. The French fishing in the Bay of Biscay using various types of 
trawl gear, and the Gironde estuary seasonally targeting meagre 
(Argyrosomus regius, Sciaenidae) using drift nets (gill-nets) [56,69]. The 
Dutch, fishing the southern North Sea and English Channel, i.e. fishers 
who predominantly employ various types of beam trawl gear [58]. 
CAPENAS’ officers assisted in the interviews with French fishers, 
because this topic was very sensitive and finding willing fishers to be 
interviewed was difficult. In the Netherlands, the snowball sampling 
technique [4] was used, whereby recommendations were given from 
interviewed fishers to find new fishers. This clearly aided to acquisition 
of access to most interviewees. An article was posted in the digital 
newsletter of the Nederlandse Vissersbond in June 2022, through the 
help of a fishers’ representative, but this did not yield any responses. 
Fishers organisations interviewed were CAPENA, the National Maritime 
Fisheries Committee (CNPMEM), the Nederlandse Vissersbond (NVB), 
Eendracht Maakt Kracht (EMK), the Institute of Fisheries Management 
(IFM), the Marine Management Organization (MMO), and the Royal 
Society of Fish (RSF). 

Step 2 identified the different stakeholder groups, involved in stur-
geon conservation in each country (FR, NL, DE, UK). Involved NGOs 
were the Défense des Milieux Aquatiques (DMA), ARK Nature, and the 
Blue Marine Foundation (BMF). Involved research institutes were the 
National Research Institute for Agriculture, Food and the Environment 
(INRAE), Wageningen Marine Research (WMR), and the Leibniz Insti-
tute for Freshwater Ecology and Inland Fisheries (in German: IGB). 
Involved government departments were the French DREAL Nouvelle- 
Aquitaine (regional Directory of de l’État relevant des Ministères de la 
Transition ́ecologique et de la Cohésion des territoires et de la Transition 
énergétique), and the Dutch Ministry of Agriculture, Nature and Food 
Quality. 
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2.4. Interview guide, interviews and saturation 

To ensure consistency whilst working with multiple interviewers, all 
interviews were based on an interview guide, which touched on four 
themes: (1) sturgeon captures (if any); (2) pros and cons of reporting 
rare marine fish bycatches; (3) interactions between stakeholder groups; 
and (4) awareness and criticism of the sturgeon programme. The guide 
was tested during two interviews and subsequently translated, resulting 
in English, French, Dutch, and German versions (see Supplementary 
material A for the English version). Before the interview, each inter-
viewee was informed of the purpose, method and intended use of the 
interview, and was asked to give consent through either a confirmation 
e-mail or a signed consent form (Supplementary material B). Although 
face-to-face interviewing was preferred [12,10], due to Covid-19, the 
majority (27 out of 36) of the interviews were conducted via Microsoft 
Teams, Zoom or telephone. Interviews lasted between 30 and 
60 minutes. After the interview a brief written note was made of the first 
impression of the interview and its context to be used in the analysis 
[12]. All interviews were audio-recorded, transcribed verbatim and 
shared with the interviewees. The interviewees consisted of a total of 18 
fishers and five fisher representatives. The fishers and their represen-
tatives were selected by purposeful sampling (described in 2.3) and 
interviewed until no further variation of the main themes occurred, i.e. 
saturation was reached, meaning that no new information was discov-
ered, resulting in qualitative representativeness and no further in-
terviews were therefore deemed necessary [27,32,34]. The other 
interviewees were selected from the different organisations (research 
institutes, NGOs, government departments per country) involved in 
European sturgeon conservation (Table 1). We ensured that a diversity 
of roles and countries was reached. 

2.5. Anonymisation, transcription and thematic analysis 

A list of interviewee codes was created to anonymise the data, using 
two capital letter country codes, three letter stakeholder group codes, 
and a serial number, e.g. NLfre1 = interview with Dutch fisher repre-
sentative #1 (Table 1 and Supplementary material C). The interviews 
were transcribed and translated into English, imported into a qualitative 
data analysis software ATLAS.ti. [5], and coded. Coding used the 
different themes of the interview guide. 

3. Results 

For fluent reading quotes from the interviewees that support the 
results are given separately per paragraph. 

3.1. Pros of reporting rare bycatch 

The pros and cons for reporting incidental bycatches of marine ETP 
fish species are summarized in Table 2. Pros are related to: (1) fishers 
interest in rare, iconic species; and (2) fishers wanting to express their 
responsibility towards good stewardship for marine resources. 

First, catching a sturgeon is generally perceived by fishers as a rare 
and impressive event. For some it is even seen as a “party moment” 
(NLfis3). Fishers interviewed found an interest to share their extremely 
rare (sturgeon) bycatch throughout their social networks and were (in 

principle) certainly willing to report it as they realise that otherwise 
researchers would be unable to find them. Fishers and all other stake-
holders claim sturgeon capture reports to be an essential and instru-
mental source of data that is extremely difficult to obtain otherwise. 

Second, fishers feel that reporting is a sign of ‘good stewardship’ for 
marine life as it underlines a connection between the quality of the 
ecosystem and its users. Reporting sturgeon bycatch showcases fishers’ 
sense of responsibility for the sturgeon population.  

– Sturgeon is a very emblematic, very beautiful fish that doesn’t look 
like a fish from our time. (FRfis1)  

– Since you catch something special, you just report it… If no one 
brings these fish up, the scientists will be unable to find them. 
(NLfis1)  

– That’s our job, not only catching the fish, it’s also caring for nature. 
(NLfis2) 

– Bycatch reports of rare fish are a very good indicator of the rela-
tionship, the bond, you [i.e. other stakeholders] create with the 
fisher. (FRfre1)  

– Fishers are partners in the [sturgeon restoration] programme. They 
contribute to the monitoring of sturgeon in the natural environment 
and provide all relevant knowledge for the evaluation of the pro-
gramme and more generally for the evaluation of the sturgeon 
population… Reporting sturgeon bycatch could be a great opportu-
nity to do some good PR [for fishers], by disseminating it widely 
when someone catches a sturgeon. (FRgov1) 

3.2. Cons of reporting rare bycatch 

The interest fishers have in sturgeon and other rare iconic species is a 
good basis for reporting the rare bycatch (and release). However, there 
are also four reasons for fishers to not report the bycatch of sturgeon, 
which surfaced from the interviews: (1) a lack of (financial) interest; (2) 
a lack of time; (3) a lack of understanding (awareness) of how important 
the information about the species is for the species conservation man-
agement; and (4) the trust (or lack thereof) that fishers have in the other 
stakeholders involved, plus concerns about how the information might 
be used to result in more regulations, such as closed areas and/or 
technical measures to reduce bycatch. 

First, most fishers commented that such reports do not carry any 
inherent (economical) benefit for themselves. The critically endangered 
European sturgeon is protected, and it is illegal to land and sell. 

Second, fishers explained that sharing photographs and footage of 
incidental bycatch through social media is done often and can be done 
quickly. Reporting, however, requires measuring the fish, writing down 
the coordinates and sending out an accurate report, which takes time 
and interferes with their regular work. Interestingly, several French 
fishers previously did not find it so much of a problem to report stur-
geons and had often done so.  

– So we take a photo of [the sturgeon], we weigh it, we measure it if we 
have the means and we take the GPS position, so that’s all we do, so 
we can’t say that it’s very difficult… I’m interested in seeing stur-
geon again. Financially, it doesn’t bring me anything, but… it’s not a 
constraint at all, I don’t see who couldn’t comply with it. (FRfis3)  

Table 1 
Number of interviewees per stakeholder group per country.  

Country Fishers (fis) Fisher representatives (fre) Researchers (res) NGO representatives (ngo) Governmental representatives (gov) 

France (FR)  5  2  2  1  1 
The Netherlands (NL)  12  3  2  3  1 
United Kingdom (UK)  1  0  1  1   
Germany (DE)  0  0  1  0     

18  5  6  5  2  
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Third, we reasoned that fishers willingness to report sturgeon 
bycatch would be higher if they were aware of how important the in-
formation about the species is for the species conservation management, 
but this is not per se true. In France, researchers promoted the sturgeon 
restoration through an awareness campaign (Michelet, 2011), while 
fishers are currently informed about the sturgeon restoration through 
regular updates from CAPENA and CNPMEM (FRres2). In France, even 
though well informed, fishers suddenly stopped reporting in 2020 (see 
§3.2). In the Netherlands, fishers were informed about the European 
sturgeon re-introduction through several articles in fisheries newsmag-
azines. Fishers were rewarded 100 euro per confirmed European stur-
geon capture report and given a flag with a printed sturgeon on it. This 
information helped to collect data, but certainly did not reach all fishers. 
Several fishers were not interested in such a reward, nor the conserva-
tion activities. In the Netherlands, sturgeon reports had also stopped by 
2020. In Germany, information meetings with fishers are the preferred 
method of communicating official action plans (DEres1). Still, DEres1 
stressed a lack of general knowledge about sturgeon restoration among 
fishers and the general public. In the United Kingdom, UKfis1, when 
contacting the Marine Management Organization, was not offered any 
instructions on what to do with his rare sturgeon report. Support was 
offered after contacting the Blue Marine Foundation through the website 
‘Save the sturgeon’. This illustrates how rare sturgeons are around the 
British Isles and that the sturgeon restoration programme is not well 
known among fisher organisations in the UK.  

– Most people should be aware of the release of these baby sturgeons 
[but they are not]. (FRfre1)  

– I know it [sturgeon] is back and for me that was an indication that 
the North Sea is doing better. I didn’t know that it was because of a 
programme, or some hatchery or whatever. (NLfis3). 

– I do think that at some point there could be some kind of profes-
sionalization towards the wider public… that could be the final push 
for such a project [sturgeon restoration programme] to succeed. 
(NLgov1)  

– Despite multiple news items it is plausible that a large part of the 
general public [and fishers] in Germany is still mostly unaware of the 
sturgeon rehabilitation programme. (DEres1)  

– Sturgeon is preferably seen as the source of caviar, not as a flagship 
species that represents the restoration of an aquatic ecosystem. 
(UKres1) 

Fourth, the fishing industry is faced with difficult economic cir-
cumstances, including high fuel costs. Fishers have experienced a sharp 
decline in the number of operational fishing vessels. For most inter-
viewed fishers it has become a challenge to remain economically viable. 
Fishers are highly concerned about the loss of space at sea due to clo-
sures of Natura 2000 areas and of wind farms, and other no-go areas 
where fisheries are restricted like the ‘plaice box’ in the Netherlands.  

– In the 1980 s there were around 240 beam trawlers, now we have 80, 
and more are going, I think 30 or 40. (NLfis5)  

– The local fishermen are extremely threatened, because their numbers 
are declining over the last 30 years. So, we initially started out with 
around about 1200 fishermen. And in the meantime, there’s like 10% 
of them who are still active. (DEres1)  

– If they say: ‘Oh, it’s like the panda of the ocean and we should make a 
no-go area’. Yeah, then it’s obviously worrying. (NLfis3)  

– We [fishers] want to cooperate in everything, except closed areas. 
(NLfis5) 

– The ocean and North Sea is getting taken from us, from the fisher-
men, as we feel, by wind farms. (NLfis2)  

– The [government] have already closed 40,000 km2 of the North Sea 
for the big fishing ships. It’s called the Plaice Box. And that’s why the 
fishermen say we don’t want to close anything anymore, because it 
doesn’t have an effect. (NLfre2) 

Fishers also worry about forced gear adaptations to reduce bycatch 
risks. This fear reduces fishers’ willingness to report rare bycatch. They 
have experience that such information could be used by NGOs to lobby 
for further restrictions of fishing opportunities. Dutch fishers refer to the 
ban on pulse fishing [35,46], but in other countries fishers also express a 
fear of gear restrictions. For example, DEres1 explained how his research 
team worked on adapting the settings of gill-nets, these being the pre-
dominant gear used in German nearshore coastal waters. These nets rest 
on the bottom and reach up 2.5 m into the water column. Through 
sections of rope the researchers lifted the nets 30 cm off the ground, 
which reduced sturgeon bycatch by 90%, as the sturgeons move along 
the bottom. This researcher had organised three meetings with fishers to 
ask them if they would be willing to test this adaptation in gear-setting, 
to see whether the numbers of fish that they would catch (target fish as 
well as bycatch) would differ between those two different net settings. 
However, it never came to anything, as the researchers were threatened 
during the first meeting by the fishers and removed from the property. 
German fishers were not willing to comment, but fishers interviewed 
from the Netherlands were quite clear. Fishers feel misunderstood and 
that they should be considered and hired as experts to design solutions to 
reduce rare bycatch, not constantly be told what to do.  

– The boss of the cooperative told us that if we wouldn’t get off his 
property within the next 10 minutes, they would certainly arrange 
for beating up. (DEres1)  

– I know you can report it [sturgeon and other rare fish bycatch], but 
[fishers] are pretty careful about that… That’s how a fisherman 
thinks! Everything you say is used against you! You cannot change 
the whole fleet [adapt gear] for only two or three sturgeons. (NLfis1)  

– [Researchers and NGOs] are working too little with fishermen even if 
it’s fishermen who know a lot about the sea… I’m often treated like a 
criminal [by NGOs], but I never did something else than providing 
food… We [fishers] don’t see the future that positive anymore… We 
are really afraid that another negative development will come, based 
on what [researchers and NGOs] find in the data we deliver. Speech 
is silver, silence is golden. (NLfis4, a third-generation fisherman who 
recently had to put his two trawlers on a chain and find another job.) 

Table 2 
Summary of perceived pros and cons of fishers reporting incidental sturgeon bycatch, per stakeholder group.  

Stakeholders’ 
perceptions 

Fishers Fishers organisations NGOs Research institutes National governments 

Pros Sturgeon reports are of interest to 
fishers’ and their social network. 
Reporting expresses ‘Good 
stewardship’ of the marine 
environment. 

Indication of the bond 
between fishers and 
other stakeholders. 
Good PR. 

Shows that fishers are taking 
responsibility for a healthy 
ecosystem. Increase of 
public awareness. 

Essential data for 
population assessment and 
monitoring spatiotemporal 
distributions. 

Useful for making 
management decisions. Lack 
in bycatch reports hampers 
making management 
decisions. 

Cons No inherent economic profit. 
Takes time (costs money). 
May create severe problems for fishers, such as closed areas 
and forced gear adaptations and restrictions. 

Lacking declarations of dead 
sturgeons are misleading. 

No cons. No cons.  
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Notably, some interviewees claimed that there is a general, sub-
stantial lack of sturgeon bycatch reporting. FRres2 explained how the 
French research institutes survey the Gironde estuary for sturgeons 
every two months and how they capture (measure, check the tag, and 
release) far more sturgeon than the numbers of sturgeon bycatch re-
ported by individual fishers, fishing the same area, using the same 
fishing gear. In addition, it is important to mention that non- or 
underreporting does not per se means that fishers do not support the 
presence of rare species. Several fishers interviewed claim that they do 
release their rare bycatch alive.  

– Even if a report is not produced, this does not mean that the bycaught 
fish [sturgeon] is treated badly or injured. Sturgeons are released 
alive, without reporting. (NLfis4) 

3.3. Sudden drop of reporting 

In France, the number of bycatch reports decreased substantially in 
2020, then stopped. The French fishers’ reason was, that one of the 
NGO’s - active in sturgeon management in the Gironde area - had gone 
to court aiming to force the French administration to enforce Habitat 
Directive, article 12 (EEC, 1992). The article prohibits any form of 
capture, disturbance or intentional killing in the wild of the species 
listed in Annex IV (including European sturgeon) and obliges fishers to 
release and report such species bycatch. The reason for the court case 
was that the NGO suspected the French government of using the bycatch 
reports to suggest that fisheries have no negative impact on sturgeons, 
thereby undermining effective sturgeon management. According to the 
French NGO the best solution to conserve sturgeon is therefore, to ban 
fishing in the Gironde. French researchers stated that since then French 
fishing organizations are far less open to collaboration and fishers have 
stopped reporting sturgeon bycatch. Remarkably, in the Netherlands 
sturgeon bycatch reports stopped as well in 2020, but interviewees 
expressed no link between the French and Dutch situation.  

– The government uses bycatch reports to assure that the bycatches are 
not fatal for the fish, since dead sturgeons are never reported… Catch 
declarations are as useful as they are misleading! (FRngo1)  

– This [court case] had the effect of a bomb in the [Gironde] region, 
resulting in fishers to become very hesitant to report anything as they 
feel that everything they [fishers] do in terms of transparency ulti-
mately backfires… They don’t want to inform that in a certain area 
[Gironde] they [fishers] catch a lot of sturgeon because they don’t 
want to have restrictions to access to this area. (FRres2) 

3.4. Interviewee suggested solutions to improve reporting 

The interviewees also mentioned examples that improved reporting 
may improve sturgeon conservation. In France, tag readers were handed 
out (as most stocked juvenile European sturgeons are chipped) and visits 
to the rearing station were organised. Fishers’ involvement and will-
ingness improved when they participated in the programmes’ research. 
This was underlined by FRfre1, “My main advice would be to create a 
trust relationship with fishers to involve them. And to put them at the 
same level as scientists… I think that’s the main key to the success of the 
reintroduction programme”. In the Netherlands, fishers and their rep-
resentatives also expressed a wish to participate in research. It was 
stressed by all stakeholders that the researchers needed to be fully 
transparent towards fishers about the ways in which bycatch reports 
would be used.  

– Fishers can be an arm of the scientists, because we’re on the water all 
the time. (FRfis2) 

– Involve [fishers] above all in the research, involve them as re-
searchers! (NLfre3) 

– Research should create a clear feedback loop between what is re-
ported and what is achieved from these reports. (NLres2) 

– I think it would be a good idea in itself if [government and organi-
zations managing the sturgeon action plan] could sit around the 
table with [fishers] more often. That [fishers] know what is 
happening in the action plan, and what might come their way. 
(NLgov1) 

3.5. Perceptions of sturgeon management 

All interviewees were asked to reflect on the sturgeon action plans, as 
these are managed differently across the four countries (Table 3). In 
France, the government officially controls the action plan whilst the 
activities are carried out by researchers [26]. French researchers 
explained the strength of the governments’ legal, administrative and 
financial help. In contrast, the French NGO expressed a strong dissatis-
faction and underlined that the French government is not actively 
involved. In Germany, the sturgeon action plan is also driven by 
research, yet without any governmental involvement [30,43]. The 
German researchers explained how most of the implementation work 
(including fund raising) is being carried out by volunteers, which is less 
than optimal. In the Netherlands, the Dutch action plan was initiated 
and has also been run by NGOs, since 1995. The NGOs also finance 
research on a feasibility assessment of reintroducing the species in the 
river Rhine. NGOs developed the required sturgeon action plan, which 
was offered to the government [66]. The government partially supports 
this plan, financially. Yet, the NGOs sketched the necessity for a stron-
ger, long-term governmental collaboration. In the United Kingdom, 
sturgeon reintroduction is in its initial phase, and governmental resis-
tance was experienced in accepting European sturgeon as a native spe-
cies. Only after an evidence report was produced and enough pressure 
from researchers and NGOs did the UK government started taking notice 
of the possibility of the rehabilitation of sturgeon.  

– The French Action Plan is the last hope for the species. (FRgov1)  
– The [French] administration does not want to protect nature and 

only takes decisions that create an illusion of improving the situa-
tion. (FRngo1)  

– In Germany the government is not involved in the rehabilitation. But 
it should be. Bring authorities together to implement changes that 
were requested in the action plan. (DEres1)  

– By putting people on the project, putting out the actions, and getting 
more involvement from the fishers. (NLngo3)  

– I don’t think UK authorities were really taking this [sturgeon’s return 
to UK waters] seriously. (UKres1) 

Outside France and the Netherlands, other administrations of Euro-
pean member states are not directly involved in the sturgeon action 
plans. European sturgeon conservation in Germany and the United 
Kingdom (and partially in the Netherlands) is left to project-based 
funding. As a consequence, overall, coordinated tasks are driven by 
NGOs and researchers. No other countries are involved, even though the 
species occurs within their EEZ (e.g. Spain, Portugal, Belgium, Denmark, 
Ireland). The interviewees see this lack of European and national 
governmental involvement as a source of problems, as this causes gaps 
in international engagement, continuity in long-term funding, coordi-
nation of actions, monitoring of fisheries measures, and consistent 
application of legal documents to assure mitigation of anthropogenic 
stressors and sturgeon protection (e.g. mitigation of bycatch mortality). 
The challenge is that EU member states are responsible for (fisheries) 
management measures in their inland and coastal waters, whereas 
management at sea is agreed upon at EU level. By default therefore 
coordination is required, but currently this is not the case for the Eu-
ropean sturgeon and other marine ETP species. 
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4. Discussion 

In recent years fishers have been increasingly challenged by reduced 
space to fish and are competing for space with an increasing amount of 
other users [64]. This comes on top of a history of increased fisheries 
management interventions, reduced fishing opportunities and rising fuel 
costs [53]. Fishers perceive that others (researchers, policy makers, 
NGOs) are, both directly and indirectly limiting their fishing opportu-
nities for different reasons. These issues make them extra sensitive about 
disclosing information that they perceive could worsen their situation 
[64]. In consequence of the sensitivities, finding willing interviewees 
was challenging. For example, the French fishers interviewed were 
approachable only through mediation by their organisations. Yet, fishers 
sharing information is key to the management of ETP species and thus 
fishers’ cooperation could be instrumental in species conservation. 

4.1. Core aspects of successful cooperation with fishers 

A vast body of literature exists on fishers and researchers cooperating 
in data gathering [40,41,44,59,60,61]. Reported core aspects of suc-
cessful cooperation are: 1.a shared vision; 2.a clear role separation; 3. 
communication and 4.trust. However, this study shows that all these 
core aspects of cooperation are seriously hampered. It is governments 
who are legally responsible for European sturgeon conservation [42] 
and other ETP species. Apart from in France, the management of Eu-
ropean sturgeon action plans is not carried out by governments but by 
researchers and/or NGOs. Several countries where the species occurs 
within the EEZ are not even involved in European sturgeon conservation 
and rehabilitation. The interviewees see this lack of an international 
shared vision and approach as a source of problems, as it impairs 
consistent international collaboration, coordination, optimized ap-
proaches and long-term finance. 

In addition, there are issues of communication and trust of fishers in 
the intentions of NGOs and (vice versa) trust of NGOs in data gathered 
by fishers, and neither of these are unique to this case [60]. There is a 
strong trend of environmental NGOs, emphasizing scientific evidence 
for the negative effects of fishing in lawsuits, to obtain strengthened 
ecosystem and species protection [36]. NGOs and fishers often have 
different forms of causal reasoning from available data and observa-
tions, information, and knowledge, e.g. scientific vs. lay reasoning, and 
differences in knowing what is really going on at sea, and thus diverging 
points of view [65]. They have different perceptions. Where NGOs de-
mand fishers to take more responsibility for the state of the marine re-
sources, fishers perceive themselves to act responsibly for ‘their’ 
resources and feel connected to the sea itself. While fishers indicate that 
fishing is essential as it feeds the human population, NGOs point to the 

negative effects of fishing on marine ecosystems and fish habitats [38,6]. 
NGOs call for preserving and closure of marine ecosystems opposes the 
interests of commercial fishers who demand the continued access to 
space and resources [11,36,67,68]. The observed conflict and different 
objectives can be summarized as one between preservation (NGOs) 
versus utilization (fisheries) [36]. The experiences in France demon-
strate that when this difference is not bridged, dispute will arise and the 
much-needed cooperation with fishers will come to an end. 

4.2. Ways forward 

The interviewees explained how three pragmatic solutions may aid 
to improve fishers cooperation potential (thus touching on the four core 
aspects listed in 4.1): (1) involve fishers in sturgeon conservation ac-
tivities and research, make clear what is in it for fishers, and thus build 
trust between fishers and researchers; (2) improve completeness, accu-
racy and speed in fishers reporting incidental bycatch through techno-
logical means and social media; and (3) solve trust issue between fishers 
and NGOs. 

First, fishers need to perceive much more benefit (including intrinsic 
rewards) and value in declaring ETP species bycatch. The interviewees 
stated that this can be achieved by fishers cooperation in research. 
Fishers show (in principle) willingness to participate in such research, 
and contribute data and experiential knowledge [60]. Those that 
currently participate may do so out of their own interest or under-
standing of the importance. For fishers to fully collaborate in research, it 
is required that they be acknowledged for their knowledge, expertise 
and skills [73]. However, no fisher is likely to report on ETP species if 
the information could be used to advise on, or lobby for closed areas or 
forced gear adaptations. Researchers are interested in facilitating the 
participation of fishers in cooperative research as it has multiple bene-
fits, such as improving (rare) fish population assessments, improved 
relevance of research to fisheries management, and improved relation-
ships and trust between fishers, researchers, and managers [41,55]. 
Motivating each group of actors and including them in a collective 
project can help to achieve the goals of the European sturgeon restora-
tion action plans. Fishers are more likely to trust researchers if: (1) they 
are allowed to participate in the research project formulation [51]; (2) 
understand how scientific reporting works [41]; and (3) understand 
what the consequences of their data delivery could be. With good role 
separation fishers can also see that science is responsible for data anal-
ysis and advice based on the data, and that policy is responsible for 
making decisions based on different sources of information. Research 
cooperation is also useful as it often takes place in projects in which the 
settings and rules of engagement can be made clearer [73]. Research 
cooperation opens up the ability to address trust issues between fishers 

Table 3  
Stakeholder groups’ relevance to bycatch reporting and their (current) role in European sturgeon conservation.  

Stakeholder group Reports on sturgeon bycatches Current role in sturgeon conservation 

Fishers Fishers bycatch reports are highly useful to researchers and policy makers. 
Good handling of the fish on deck (and careful release) will save individuals 
of a rare species. 

Eyes and ears (and hands) at sea. Potentially impacted by restrictions 
determined by the sturgeon conservation. Not directly involved in 
sturgeon Action Plans. 

Fisher organisations Main communication channel to and from fishers. Represent the interests 
of fishers. May inform fisheries-management on bycatch mitigation of ETP 
species. 

Manage eventual restrictions determined by the sturgeon conservation. 
Voice to evaluate the fisheries management measures from a fishers’ 
perspective. Not directly involved in sturgeon Action Plans. 

Research institutes Collect, collate and analyse bycatch data. May use data to assess ETP 
species’ populations, spatiotemporal distributions, and advice on 
sustainable fisheries management measures. 

Main drivers of sturgeon conservation in France (since 1980) and 
Germany (since 1990). 

NGOs Use bycatch data and research outcomes in their respectful (to other actors 
involved) communication strategies to lobby for adaptations in fisheries 
management measures. 

Main drivers of sturgeon conservation in the Netherlands (since 2010) 
and the United Kingdom (since 2015). 

National governments Use bycatch data and research outcomes and translates advice into fisheries 
management measures in collaboration with other countries to rehabilitate 
these ETP fish species in European waters. 

Responsible for the restoration of ETP species and therefore of the 
(sturgeon) conservation programme. Only in France actively involved in 
European sturgeon conservation. European collaboration and 
coordination would be extremely helpful for the national governments 
involved.  
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and researchers, and can do so, much faster than by depending on 
voluntary reporting of bycatch by fishers alone. This approach implies 
that researchers must work on improved relations, i.e. deliver positive 
feedback on capture reports, and on a regular basis via social and fishers’ 
corporate media. Inviting fishers to visit rearing stations, as done in 
France, in addition to handing out tag readers is a good idea as it gives 
fishers an idea of the purpose of their work. Increased communication 
can also minimize negative relationships between fishing communities 
and management agencies (refs in [73]). 

Second, bycatch reports must be collected in ways that are accept-
able to fishers (also in terms of time and money spent). Researchers wish 
to facilitate fishers’ self-sampling studies [45], including training and 
strengthened communication. This approach would imply that fishers 
aid researchers to develop protocols on how to minimize handling time 
on deck and could result in fishers licensed to tag fish [13,25]. It should 
be carefully assessed how such tasks can be designed to consume min-
imal time and effort on the part of the fishers (see for example Doddema 
et al. [25]). Data declaration and collection could also be facilitated by 
internationally standardized monitoring methodologies to improve 
speed, accessibility, accuracy and anonymisation [33,57,63]. However, 
certainly not all fishers are interested in implementing electronic 
monitoring techniques [63]. The data collection should be acceptable 
for the users of the data by making use of accepted quality assurance 
frameworks [60]. 

Third, ideally, obtaining fishers cooperation must be based on trust 
and willingness, not on constant monitoring as this may be ineffective as 
fishers could feel victimised (Ford & Stewart, 2021). Trust issues be-
tween fishers and NGOs are often based on differing interpretations and 
opinions of species conservation, and such interpretations depend 
heavily on specific social, cultural, and historical contexts [7]. Obtaining 
fishers’ and NGOs cooperation to the European sturgeon Action Plans 
can therefore be characterised as a complex, or a “wicked problem” [39] 
in the sense that the problem is difficult to define, delineates from other 
and bigger problems, and tends to reappear. 

For comparison purposes: the (successful) rehabilitation of the 
beaver (Castor fiber) in Scotland was described by Coz and Young [24] to 
be an example of such a “wicked problem”. In this case, conflicts and 
trust issues existed between NGOs and farmers or landowners, as such 
groups held different views on the beaver’s return [24]. By engagement 
in effective discussions all stakeholders came to agree on a shared vision 
and clear role division, resulting in a broad and long-term conservation 
plan. Gradually, issues were finally set aside, which led to successful 
rehabilitation in certain designated areas in Scotland [24]. Another 
successful example can be found in Canada, where an imperilled pop-
ulation of Atlantic salmon (Salmo salar) in the Northwest river rapidly 
and sustainably recovered, after managers decided to turn to an adaptive 
management approach with fishers based on local cooperation and 
transparency [23]. Both examples show how important it is to involve 
local users. In the case of European sturgeon restoration and conserva-
tion, this means strongly improving the cooperation with local fishing 
communities fishing in the European sturgeon’s essential habitats, e.g. 
the Gironde estuary, and fishers from the town of Urk (currently the 
largest Dutch fishing fleet using bottom trawls), and shrimpers fishing 
the Belgian, Dutch and German shallow coastal zones of the North Sea 
[16]. This also requires that the local NGOs (that are already involved) 
understand the difficulties of data acquirement of ETP species at sea, and 
how their communication campaigns may raise unwanted conflicts, 
even work in a counterproductive manner as they may push fishers 
further away from conservation activities. 

5. Concluding remarks 

Because of the Endangered, Threatened and Protected status, the 
management of the European sturgeon and any other ETP fish species 
must be at the top of the agenda of Europe’s fisheries management. 
However, under-reporting of these species bycatch (and mortality) is 

still left largely unaddressed. Apart from France and partially in the 
Netherlands, governments are not recognizing the European sturgeon 
conservation activities. Researchers and/or NGOs lead the activities. 
This holds true for France, Germany, the Netherlands, and the United 
Kingdom. Other countries where the species occurs within their EEZ are 
not even involved. The interviewees see this as a main source of prob-
lems, as it impairs consistent international collaboration, coordination, 
optimized approaches and long-term finance. 

This study also shows that all core aspects for fishers’ cooperation in 
ETP species conservation (a shared vision, a clear role separation, 
communication and trust) are seriously hampered. Fishers feel a re-
sponsibility for the sea and its natural resources, and are inclined to 
report rare bycatch, but most have stopped doing so since 2020 for many 
reasons. Fishers experience difficult economic circumstances and feel 
that the sea is taken from them through closure of fishing grounds (e.g. 
wind farms, natura 2000 areas). Fishers feel misunderstood as their 
knowledge and expertise is not recognized and they are not involved in 
planning. Fishers feel threatened by NGOs who use iconic species in 
their communication strategies to reduce fishing possibilities. 

To solve the issue, all interviewed stakeholder groups pointed to the 
required national and international, governmental uptake of European 
sturgeon conservation. Another solution is to involve fishers in research, 
improve communication and build trust. This could be done by training 
fishers to participate in the scientific data collection (e.g. self-sampling 
of data and fin-clipping for molecular biology studies), and by organi-
sation of participatory workshops involving all the stakeholders, 
whereby fishers would be encouraged to propose specific mitigation 
measures. The latter also implies that NGOs need to understand that 
they should not be dominant in the debate about what needs to be done 
to improve sturgeon bycatch reporting and subsequent protection. It 
also implies that researchers keep fishers in a constant feedback loop and 
explain what their data is used for. 

If the shared goal is to express ‘good stewardship’ of the marine 
environment, then all stakeholder groups involved should develop best 
practice methods, and solve any issue that might hamper the restoration 
and conservation of marine ETP fish species. We therefore invite the 
fishery management councils, in which member states come together (e. 
g. the Scheveningen Group for the North Sea), to put the subject of 
reporting rare marine fish species on their agendas. 

CRediT authorship contribution statement 

Breve Niels: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Software, Validation, Visualization, 
Writing – original draft. Urbanovych Kateryna: Data curation, Inves-
tigation, Methodology. Murk Tinka: Writing – review & editing. van 
Zwieten Paul: Conceptualization, Writing – review & editing. Nagel-
kerke Leo: Conceptualization, Writing – review & editing. Kraan 
Marloes: Conceptualization, Supervision, Writing – review & editing. 

Declaration of Generative AI and AI-assisted technologies in the 
writing process 

No Generative AI and AI-assisted technologies were used in the 
writing or any other aspect of this manuscript. 

Declaration of Competing Interest 

The authors declare that they have no competing financial interests 
or personal relationships that could have appeared to influence the work 
reported in this paper. 

Data Availability 

The data that has been used is confidential. 
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