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ABSTRACT

Sea turtle bycatch in China's small-scale fisheries remains poorly monitored due to limited reporting pathways. We interviewed

fishers across Zhejiang and Hainan to assess the feasibility of incorporating them into bycatch monitoring. Most fishers reported

catching sea turtles as bycatch and perceived population declines. Bycaught turtles were commonly released alive, and some

fishers noted administering first aid to injured turtles or reporting them to authorities. Fishers' participation in awareness pro-

grammes was uneven, and enforcement of turtle protection regulations was perceived as strong. Findings indicate that fishers

serve as primary observers and responders, supporting the development of a Citizen Observatory framework.

1 | Introduction

Sea turtle bycatch in small-scale fisheries (SSF) represents a
persistent conservation challenge across coastal Asia, where
fishing effort extensively overlaps with sea turtle foraging
and migratory corridors (Wallace et al. 2013; Ng et al. 2024).
Systematic monitoring of these interactions remains limited
because conventional management approaches such as ob-
server programmes and enforcement-based compliance are
structurally ill-suited to the dispersed, informal nature of SSF
(Virgili et al. 2024). Consequently, bycatch events go undocu-
mented, postcapture outcomes remain unknown and conser-
vation responses lack spatial and operational precision (Carpio
et al. 2022).

Fishers occupy a critical but underutilised position in this
monitoring gap. As the first and typically only actors pres-
ent at a bycatch event, they make immediate decisions about
handling, release and whether to seek assistance, with direct

consequences for sea turtle survival. Their accumulated expe-
riential knowledge and situational access make them logical
contributors to participatory monitoring, yet this capacity has
rarely been examined systematically in Asian SSF contexts
(Booth et al. 2023).

China presents a particularly underexplored case for participa-
tory bycatch monitoring. It operates one of the world's largest
SSF sectors (Kang et al. 2018), spanning coastal environments
where sea turtle bycatch is acknowledged but poorly quantified
(Ng and Matsuzawa 2021; Lin et al. 2023). Sporadic reports of
fishers voluntarily contacting authorities after incidental cap-
tures of threatened species suggest latent conservation aware-
ness (Chinese Academy of Fishery Sciences 2025; Xinhua News
Agency 2022), but it remains unclear whether this reflects a sys-
tematic capacity suitable for structured monitoring. A Citizen
Observatory (CO) is a participatory governance structure that
combines community-based observation, multistakeholder co-
ordination and reciprocal feedback (Liu et al. 2014). No such
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framework currently exists widely for bycatch monitoring in
Chinese SSF.

This study addresses that gap directly. We report findings from
structured interviews with 281 SSF fishers across the Zhejiang
coast and Hainan Island, representing China’s major SSF areas
within known sea turtle distributions, to examine fishers' ex-
periences with sea turtle bycatch, fishers' postcapture handling
behaviour and regulatory enforcement perceptions. Based on
these empirical findings, we propose a conceptual CO frame-
work that defines structured roles for fishers, associations,
experts and government agencies to implement participatory
bycatch monitoring in Chinese SSF, with broader relevance for
data-poor coastal fisheries across East Asia.

2 | Methods
2.1 | Study Sites

Fieldwork was conducted across two coastal regions: the
Zhejiang coast of the East China Sea (ECS) and the Hainan
Island coast of the South China Sea (SCS; Figure S1). These re-
gions were selected to represent China's major SSF areas and
to capture contrasting fishing contexts relevant to sea turtle
bycatch. The Zhejiang coast is characterised by a higher pro-
portion of larger fishing vessels, whereas Hainan Island rep-
resents a more diverse small-scale fishing context with greater
variation in fishing practices and gear use (Li et al. 2026). We
used ECS and SCS as indicative regional labels for the Zhejiang
and Hainan Island coasts, respectively; findings should be inter-
preted in the context of these specific sampling areas rather than
as representative of the broader sea regions.

2.2 | Data Collection

Semistructured interviews were conducted between January
2021 and July 2022 across 21 fishing ports and coastal vil-
lages (Table S1). Interviews were administered in Mandarin;
local interpreters were engaged for elderly respondents with
limited Mandarin proficiency. Participants were SSF fish-
ers, defined as operators of small, family-based, labour-
intensive fishing activities supplying local markets rather
than large-scale commercial harvests (Food and Agriculture
Organisation of the United Nations, n.d.). Fishers were re-
cruited using a combined convenience and snowball sampling
approach (Heckathorn 2011; Bhardwaj 2019). Each interview
lasted 20-30min. Before each interview, participants were
told the study's scientific goals and conservation importance.
Participation was voluntary; respondents could decline ques-
tions or withdraw anytime. Anonymity and confidentiality
were assured. The interview team included university stu-
dents and staff from an environmental conservation NGO, all
of whom attended prefield training to standardise interpreta-
tion, response categories and recording procedures.

The interview covered five thematic areas: perceived recent
trends in sea turtle populations, exposure to sea turtle bycatch,
postcapture handling practices, participation in awareness and
outreach programmes and perceptions of sea turtle protection

enforcement. Most items were coded as ordinal or categorical,
as fishers rarely keep detailed records. Fishers were permitted to
select multiple responses for injury conditions, handling actions
and programme participation. Responses reflect fishers' cumu-
lative experiences rather than specific events, unless specified.
During interviews, all questions and response options were
verbally explained to ensure consistent understanding. The full
interview guide, including response option descriptions, is pro-
vided in Files S1 and S2.

2.3 | Data Analysis

A total of 423 fishers participated in the interview. Valid re-
sponses were from SSF operations, with at least 20% of the
questionnaire completed and representing unique vessels.
Removal of noncriteria-fitting questionnaires returned 281
valid responses (66.4%), of which 126 were from ECS and 155
were from SCS (File S3). To test for statistical differences in
responses regarding handling of injured sea turtles and par-
ticipation in awareness programmes, Fisher's exact tests with
107 Monte Carlo replicates were used, given uneven sample
sizes and low expected cell counts in some contingency tables.
All other proportions are reported descriptively. All analyses
were conducted in R Version 4.4.2 (R Core Team 2024). Minor
graphical adjustments were made in Inkscape Version 1.4
(Inkscape Project 2024).

2.4 | Useof Al

The authors used Anthropic's Claude AI and Grammarly's Al
to enhance clarity, grammar and language quality. The content
was subsequently reviewed and edited to accurately represent
the authors' original meaning.

3 | Results

3.1 | Perceived Population Trends and Reported
Bycatch

The majority of fishers (82.3%; n=190/231) reported a per-
ceived decline in local sea turtle abundance over the past
decade (Figure S2). This pattern is consistent across regions
(ECS: 95%, SCS: 72.5%) and reflects conservation concern
informed by long-term observation experience. Exposure to
sea turtle bycatch was widespread, with 85.4% (n=240/281)
of fishers reporting either personal bycatch experience or ob-
servations of bycatch involving other fishers throughout their
fishing careers (Figure 1a).

3.2 | Injury Status and Postcapture Handlings

Among reported sea turtle bycatch incidents, most sea turtles
were reported to be alive and physically uninjured (60.7%);
however, in some cases, individuals were caught alive but
displaying visible injuries (22.4%). Only a small fraction of
respondents (16.9%; Figure 1b) reported catching dead sea
turtles. This response distribution indicates that most bycatch
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FIGURE1 | Fisher reported (a) personal bycatch experiences and their observations of bycatch among other fishers, (b) observed injury status of

bycaught sea turtles and (c) postcapture actions when fishers encountered alive and uninjured (top) and injured (bottom) sea turtles. Numbers shown

in (b) and (c) represent response counts, and respondents could report multiple incidents.

events present a viable window for post-capture intervention.
Handling responses reflected this pattern (Figure 1c). For
uninjured live sea turtles, immediate release was the near-
universal response in both regions (89.5%). When fishers en-
countered visibly injured sea turtles, release remained the
most frequent action overall (82.6%), but regional differences
in other postcapture response behaviours were pronounced
(Figure S3; p<0.001). SCS fishers more frequently contacted
relevant authorities (SCS: 18.8% vs. ECS: 1.1%) and provided
basic first aid such as hook removal or wound cleaning (SCS:
10.9% vs. ECS: 6.6%).

3.3 | Awareness, Outreach Participation
and Enforcement Perception

Reported fishers' participation in, and awareness of, sea tur-
tle conservation programmes varied significantly between
regions (p<0.001; Figure 2a). In the ECS, 35.7% of fishers
reported no awareness of any conservation programme, com-
pared with 21.3% in the SCS. Among respondents who re-
ported awareness of conservation activities, lectures or talks
were the most commonly reported outreach format in both re-
gions (ECS: 28.6%; SCS: 32.9%), while peer discussions of past
illegal-capture or enforcement cases were a notable secondary
information source in the ECS (11.9%). Perceptions of enforce-
ment efforts related to sea turtle protection were consistently
high across regions (Figure 2b). Most fishers reported that

enforcement efforts had strengthened over the past 5years
(88.7%), with few reporting no change or weakening (9.0% and
2.3%, respectively).

4 | Discussion

4.1 | Fisher Knowledge and Bycatch Experience as
Conservation-Relevant Information

Fishers across the surveyed regions reported declines in local
sea turtle abundance, reflecting conservation concern grounded
in accumulated local ecological knowledge (LEK). Similar LEK-
based perceptions of declining sea turtle populations have been
documented in multiple countries, including Mexico, India,
Malaysia and Colombia (Early-Capistran et al. 2020; Phillott and
Chandrachud 2021; Vasquez-Carrillo and Peldez-Ossa 2021;
Yeo et al. 2007), placing our findings within a globally consistent
pattern. In the SCS specifically, these perceptions match recent
interview-based findings from Hainan Island that show signifi-
cantly reduced sighting probabilities compared to the previous
decade (Lin et al. 2024). Exposure to sea turtle bycatch was high
across both regions, regardless of whether fishers reported di-
rect or observed encounters. Nonetheless, the extent of reported
exposure in both seas confirms that SSF fishers frequently en-
counter sea turtles and are thus structurally positioned to assist
with systematic monitoring, provided a credible reporting path-
way exists.
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FIGURE 2 | Fisher reported (a) participation in awareness and outreach programmes related to sea turtle conservation and rescue information

and (b) perceptions of enforcement efforts in their region over the past Syears. ECS and SCS denote the East China Sea and South China Sea, respec-

tively. Numbers shown in (a) represent response counts, and respondents could report multiple participations.

4.2 | Postcapture Handling as Evidence
of Conservation Capacity

The predominance of live captures across both regions is consis-
tent with findings from other SSF contexts (James et al. 2024; Lin
et al. 2023) and establishes that most bycatch events present a
viable window for postcapture intervention. The near-universal
immediate release of uninjured turtles reflects compliance
with national regulations requiring the release of incidentally
captured protected wildlife (Ministry of Agriculture and Rural
Affairs of the People's Republic of China 2013), but it also rep-
resents a systematically missed opportunity: Each release event
is an undocumented data point that could inform bycatch mon-
itoring. Immediate release likely also reflects pragmatic consid-
erations, including time constraints, self-protection concerns
and uncertainty about what further action is required (Booth
et al. 2023; Panagopoulou et al. 2017).

Fishers' responses to injured sea turtles are more revealing.
When sea turtles were visibly injured, a small subset of fishers,
particularly from the SCS, contacted authorities or attempted
basic first aid. This conditional behavioural adjustment reflects
patterns seen in other SSF contexts, where fishers increase their
intervention effort when the animal's condition suggests that
immediate action is needed (José Alava et al. 2019; Kusuma
Mustika et al. 2021). SCS fishers reported greater engagement
with conservation programmes, which may contribute to in-
creased awareness of available reporting and response chan-
nels. In contrast, ECS fishers reported greater reliance on peer
discussion of past enforcement cases as a conservation com-
munication pathway, highlighting regional differences in how
conservation-related information is shared among fishers.

These differences suggest that conservation information may
be transmitted through different mechanisms across regions,
although their influence on specific handling decisions requires
further investigation. The shared perception of strengthened
enforcement efforts across both regions may further encourage
compliance-oriented behaviour and support the implementation
of a formalised reporting system.

4.3 | A Framework for Participatory Bycatch
Monitoring

Collectively, these findings of widespread sea turtle bycatch
encounters, demonstrable handling capacity and regional
variation in conservation communication and enforcement
experiences establish an empirical foundation for a partic-
ipatory monitoring approach. We propose a conceptual CO
framework (Liu et al. 2014) for sea turtle bycatch in Chinese
SSF (Figure 3). The CO's core innovation is to reframe bycatch
reporting from a regulatory obligation into a structured con-
servation partnership, converting individual fisher encoun-
ters into shared, actionable knowledge (Booth et al. 2023; Liu
et al. 2014).

The framework assigns distinct but complementary roles to four
stakeholder groups, including fishers, fisheries associations,
experts and NGOs and government agencies. Fishers serve as
primary data generators and first responders, reporting bycatch
events, documenting capture conditions and carrying out post-
capture handling and release. Their participation transforms
routine fishing operations into a distributed observation net-
work that no formal monitoring programme could replicate at
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FIGURE 3 | Conceptual Citizen Observatory (CO) framework that integrates sea turtle bycatch monitoring and rescue into Chinese small-scale

fisheries, focusing on bidirectional information exchanges.

an equivalent scale or cost. Fisheries associations, which include
village fisheries committees, township-level fisher cooperatives
and community representative bodies, serve as the coordinat-
ing hub of the CO. Their proximity to fishing communities gives
them credibility and access lacking to external agencies. They
are responsible for aggregating and curating fisher-submitted
data, organising training sessions, disseminating materials and
mediating communication between fishers and scientific or gov-
ernment partners. Crucially, they also represent fisher interests
in policy forums and coordinate participation incentives with
government counterparts.

The experts and NGOs provide the technical capacity the CO
requires. Scientific support can be drawn from national and
provincial fisheries research institutions such as the Chinese
Academy of Fishery Sciences and its regional branches, as well
as marine biology or fishery science departments at coastal uni-
versities and research bodies. These actors design standardised
bycatch reporting protocols, provide handling and release
training, analyse aggregated data and generate evidence for
mitigation and policy learning. Environmental NGOs comple-
ment this by bridging the scientific and community sectors, op-
erating rescue-referral hotlines and delivering context-specific
outreach tailored to local fishing practices. Government agen-
cies, including local and county-level fisheries administration
bureaus operating under the Ministry of Agriculture and Rural
Affairs, provide the institutional backbone that legitimises and
sustains the CO. They may incorporate CO outputs into fish-
eries management decisions, establish regulatory standards
for bycatch reporting and facilitate performance-based incen-
tives, subsidies or recognition schemes for participating fishers.
Their involvement ensures that the CO augments rather than
duplicates existing enforcement infrastructure and that fisher
contributions are formally acknowledged within governance
processes.

These roles are connected through four components: (1)
scenario-based training on handling and data documentation;

(2) low-friction reporting via standardised short forms allowing
missing or uncertain information to be recorded as unknown,
reducing false precision; (3) bidirectional feedback with sea-
sonal summaries and gear-risk patterns sent to fishers, while
fishers provide contextual information on fishing operations
and bycatch events to scientists; and (4) formal coordination
through a multistakeholder steering group that sets data-access
rules and agrees on how CO outputs inform management ac-
tions. Fishers already attend mandatory annual premoratorium
education meetings before the end of the fishing moratorium
period, which provide an established platform for initial CO
training. Integrating CO participation into this existing institu-
tional routine could minimise the need to create new outreach
infrastructure.

The framework is explicitly conceptual and requires empirical
pilot testing to evaluate the feasibility and outcomes. Its mod-
ular design, featuring a comanagement hub and bidirectional
information exchange, may be adapted to other SSF contexts
beyond China. This includes applications involving various pro-
tected species, gear types or institutional set-ups, providing a
replicable governance model for participatory bycatch monitor-
ing in data-limited coastal fisheries.

4.4 | Study Limitations and Future Outlook

This study has several limitations that should be considered
when interpreting the findings. Responses collected were self-
reported, risking recall bias in bycatch incidents and handling
and social desirability bias, as fishers tend to report actions
aligned with legal and conservation norms rather than actual
practice (Walsh et al. 2002; Brevé et al. 2024). The study is
further limited to two coastal regions, and findings may not
fully represent the diversity of SSF contexts across China's
broader coastline. Finally, the proposed CO framework re-
mains conceptual, with its adoption rates, data quality, gov-
ernance performance and conservation outcomes having not

Aquatic Conservation: Marine and Freshwater Ecosystems, 2026

50f7

85U8017 SUOWILLOD aA1T.1D) 3|qeo! dde au Aq pausenob ae Ssoile O ‘8sN JO S8|nJ o} Akeiq1 auljuQ 3|1 UO (SUOTPUOD-PUB-SWBI W00 A3 1M Aeiq 1 Ul Uo//:SdnL) SUORIPUOD pue swe 1 8y} 88S *[9202/0T/0z] Uo Areiqiauljuo AB|iMm * AisiBAIUN UWLION BUIYD 1563 - UsYD U Aq £850.0De/200T 0T/10p/LI00 A8 | 1M AteIq 1 U1 |UD//StY WO pepeo|umod ‘0T ‘9202 ‘G520660T



been empirically evaluated. Future work should prioritise
pilot implementation in collaboration with local fisheries as-
sociations to test framework feasibility under real operational
conditions, assess fisher participation incentives and refine re-
porting protocols.
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