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Abstract: The East Sea of the Republic of Korea holds significant ecological value as foraging, breeding,
wintering, and migratory habitats for seabirds; however, seabird bycatch continues to be reported.
Through a literature review, this study diagnoses the status of seabird bycatch in the East Sea and the
limitations of existing management policy, and derives directions for improvement through a
comparative analysis of selected countries. Between 2019 and 2024, seabird species and individuals
recorded in the East Sea, fishing rights held by fishing village cooperatives, and medium single-boat
otter trawl fishing days all fluctuated from year to year, precluding any definitive increasing trend,
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yet each reached a six-year high in 2024 (63 species and 23,871 individuals; 19,036 ha; and 236 days,
respectively). According to a single field study, bycatch was recorded every year over the six-year

period at ports in the northeastern East Sea, with a total of 586 individuals across 16 species estimated

to have been affected. Korea's seabird bycatch management, however, shows limitations: specific legal

provisions for bycatch surveys and mitigation measures and a nationwide regular survey are absent,

and bycatch is treated as incidental within national plans. In contrast, the United States, Canada,

Norway, Australia, and New Zealand mandate seabird population and bycatch surveys and combine

them with bycatch limits, mandatory mitigation technologies, and incentives for fishers' participation.

Accordingly, this study proposes a transition toward a management system in which five elements

are interlinked and cyclically reinforcing: a legal basis for bycatch survey, reporting, and mitigation;

regular surveys of seabird populations and bycatch; scientific research on the mechanisms of seabird

bycatch; a comprehensive seabird bycatch management plan; and cooperation with countries along

the seabirds' migratory routes, thereby promoting coexistence between humans and wildlife.

Keywords: Human-Wildlife Confiict, Bycatch Survey, Mechanisms of Seabird Bycatch, Bycatch Mitigation

and Prevention, International Cooperation
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Table 1. Seabird Populations, Fisheries Production, and Bycatch in the East Sea Region
Category 2019 2020 2021 2022 2023 2024
. Species recorded' 36 50 48 39 61 63
Seabird —
Individuals recorded' 12,140 | 15,123 8,007 9,856 11,403 | 23,871
Fishing rights area of fishing village cooperatives (ha)* - - - 18,794 | 18,964 | 19,036
Fisheries | Medium single-boat otter trawl fishing days’ 194 74 177 190 187 236
Production (tons)’ 148,912 | 137,762 | 150,297 | 167,228 | 148,569 | 155,246
Affected species’ 7 1 4 11 13 6
Bycatch T >
Affected individuals 160 2 7 231 144 42

Data: 'Ministry of Oceans and Fisheries & Korea Marine Environment Management Corporation (2024), 2Kim et al. (2026), *Ministry
of Data and Statistics (2026), “Ministry of Oceans and Fisheries (2026), *National Federation of Fisheries Cooperatives (2026).
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Table 2. Seabird Bycatch Management Measures in Five Selected Countries

Country Population Survey Bycatch Survey Management Measures
* Resident surveys at core monitoring * Setting and applying species -
sites, time-lapse cameras, geolocators, | ¢ Hawaii swordfish longline fishery, | specific bycatch limits
observer coverage(concurrent bycatch | Alaska bottom longline and trawl | * Operation of a close-and- reopen
USA data collection) fisheries management model
* Annual(core site)/multi-year * Observer coverage(100%), phased | » Mandatory use of bycatch
16210 cycle(other site) mandatory electronic monitoring mitigation technology
* Integration with the Pacific Seabird * NOAA FOSS integrated * Economic support such as free
Monitoring DB, North Pacific Pelagic | platform(Bycatch DROP) distribution of mitigation devices
Seabird DB, and OBIS * Mandatory fisher training
« Atlantic and Arctic bottom longline | * Bycatch permitted within limits
fisheries, Pacific coastal fisheries that do not impede population
* Vessel movement snapshots, plot . .
Canada . * Observer coverage(100% in Arctic |  recovery
surveys, aerial surveys e
23,15 « Integration with NatureCounts Zone 0A) * Mandatory mitigation measures
* NatureCounts open platform * Enforcement penalties for non-
* Reporting to ACAP and CAFF compliance
* Annual surveys(core sites) * Small vessels (<15m) using * Mandatory mltlgatlgn measures
. . . . * Enforcement penalties for non-
* Core-site surveys(numbers, survival, gillnets and longlines .
Norway . . . . compliance
breeding, diet), geolocators * Full fisher self-reporting, verified . e
7,13,14,17 - . ) * Promotion of mitigation
* Integration with SEAPOP Data and by cameras installed on reference
technology through the OSPAR
OBIS vessels h
Convention
* Setting and applying bycatch limits
« Eastern tuna and billfish fishery * Development of threat abatement
* Remote camera networks (automated | ¢ Electronic monitoring, random plans
Australia monitoring), satellite imagery video review(minimum 10%), * Mandatory use of mitigation
458 analysis, citizen science platforms, eDNA technology
beach patrols * AFMA Daily Fishing Logbooks, | ¢ Subsidy programs, including cost
Catch Disposal Records support for adopting bycatch
mitigation devices
* Trawl, longline, and gillnet
fisheries(large vessels>28m and * Development of species-specific
* Long-term breeding-site population small coastal vessels) threat management plans
surveys, aerial surveys, GPS/TDR * Observer coverage(deepwater » Mandatory mitigation measures
New Zealand tracking, observer fisheries), electronic monitoring * Compliance verification and
ew cealan coverage(concurrent bycatch data (inshore fisheries), eEDNA enforcement penalties
11216 collection) * Central Observer DB, Dragonfly | e Incentives for fishers with strong
* Publication of annual reports, risk Data Science portal mitigation performance
indices, and population trends * Quarterly compilation and * Public-private voluntary bodies
publication of protected species and awareness campaigns
bycatch

Data: 'National Marine Fisheries Service (2001), *Fisheries and Oceans Canada (2007), *Environment and Climate Change Canada
(2017), *Australian Fisheries Management Authority (2018), *Commonwealth of Australia (2018), ‘Ballance et al. (2019), "Clegg &
Williams (2020), *Department of Agriculture, Water and the Environment (2020), *Drew & Piatt (2020), "NOAA Fisheries (2020),
Fisheries New Zealand (2020), "*Fisheries New Zealand (2022), *OSPAR Commission (2024), "*Klima- og miljedepartementet
(2025), *Birds Canada (2026), '*Dragonfly Data Science (2026), "SEAPOP (2026).
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F571, QoG L A I S THRAE T T ARSEESHAL Alulet 2O 2 A 25t
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Table 3. Directions for Improving Seabird Bycatch Management

Axis

Tasks

Institution

* Enacting an independent legal provision mandating the investigation, reporting, recording, and mitigation of bycatch

* Designating a responsible agency by expanding the functions of existing institutions, and establishing a standing
consultative body

* Introducing administrative penalties for non-compliance, alongside immunity provisions for good-faith reporters

Survey

* Prioritizing target species, timing, and sea areas for survey based on bycatch vulnerability assessments

» Combining multiple survey methods, including observer programs, logbook analysis, fisher interviews, and
electronic monitoring

* Building continuous coastal and offshore observation records in partnership with birdwatching organizations and
citizen science platforms

* Revising budget allocation systems to reflect the distinct operational conditions of winter offshore surveys

* Adopting a phased approach progressing from survey standardization to mandatory implementation and, ultimately,
to advanced survey capacity

Research

« Identifying the origin, breeding grounds, and migratory routes of visiting populations through tracking and genetic
analyses

* Analyzing the biological (body size, age) and behavioral-ecological (foraging mode, breeding pattern, sociality,
diel activity pattern) traits of bycaught species and their relationship to bycatch vulnerability

* Conducting detailed analyses of bycatch risk factors specific to gear type and fishing method (e.g., depth)

* Elucidating the mechanisms by which anthropogenic attractants, such as vessel lighting and discard disposal, elevate
bycatch risk

* Enhancing predictive capacity for bycatch occurrence by quantifying and spatially mapping bycatch risk in
conjunction with environmental (meteorological and oceanographic) factors

Policy

* Establishing a comprehensive management plan (expanding management scope, institutionalizing regular
implementation, and ensuring consistency with and complementing related plans)

« Introducing the PBR concept to scientifically estimate and review allowable bycatch limits as a medium- to long-
term task

* Applying differentiated management approaches that account for unintentional versus repeated bycatch and gear-
specific characteristics

* Designating seabird activity zones and improving fishing practices (e.g., timing, depth) within buffer zones

» Developing incentives to encourage bycatch reporting and rewarding voluntary participation in reporting and
monitoring

* Providing subsidies and a compensation and support system to offset the livelihood impacts of mitigation measures

* Developing bycatch mitigation technologies tailored to gillnet fisheries

* Producing educational and outreach materials and raising public awareness through online channels

Cooperation

* Building a broad flyway-scale network for seabirds, drawing on the experience of EAAFP

» Launching and operating a North Pacific seabird bycatch reduction cooperation initiative

* Conducting joint surveys and establishing strategic plans for habitat and migratory route management

* Promoting academic and educational cooperation projects and providing financial support for collaborative projects
with civil society organizations
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