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INTRODUCTION
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Sea Turtle Conservation in Tuna Fisheries: International Overview

1. Resource status 
and threat

Sea turtles are threatened 
species with low 
productivity and high 
vulnerability to longline 
bycatch.

This made sea turtle 
conservation a major issue 
in tuna fisheries.

2. International 
concern

UNCLOS, UNFSA, and the 
1995 FAO Code of 
Conduct established the 
need to minimize bycatch 
and protect biodiversity.

3. FAO process

FAO expert consultations 
in 2004 led to the 2005 
Guidelines to Reduce Sea 
Turtle Mortality in Fishing 
Operations.

These guidelines became 
the basis for later RFMO 
measures.

4. RFMO regulation

t-RFMOs progressively 
adopted measures on 
circle hooks, finfish bait, 
safe handling and release, 
and reporting.

The U.S. comparability 
process added further 
implementation pressure.

Why this matters for Korea

As one of the main longline fleets, Korea should be prepared and responded to those actions based on the positive and/or negative impacts of implementing these measures to 
the fisheries considering the fishing characteristics of Korean tuna longline fleets.
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MATERIALS AND METHODS

The study combines policy review, case-study synthesis, observer data, and a captain survey.

Policy review

Reviewed FAO guidelines, 
t-RFMO resolutions/CMMs, 
and the 2021 U.S. Biennial 
Report

Effectiveness review

Summarized domestic 
and international case 
studies focused on circle 
hooks and whole finfish 
bait.

Observer data

Analyzed scientific 
observer data from 
Korean tuna longline 
fleets in the Pacific, 
Atlantic, and Indian 
Oceans

Time coverage

Hook type: 2018-2020
Bait type: 2016-2020

Survey

Questionnaire of 41 captains 
(about 40% of all Korean 
distant-water tuna longline 
captains) participating in the 
training program
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How the paper generated evidence
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RESULTS_1

The overall pattern is a shift from voluntary guidance to progressively stronger and more specific obligations.

2003 2005 2008 2009 2013 2018/2019

ICCAT Res. 03-11
release and safe 

handling guidance

FAO guideline adopted
foundation for RFMO 

action

WCPFC CMM 2008-03
mandatory shallow-set 

measures

IOTC Resolution 09/06, 12/04
whole finfish and research trials

ICCAT Recommendation 13-11
reporting and release 

equipment strengthened

WCPFC 2018-04 / IATTC C-19-04
expanded attention and stronger 

implementation

Common direction

• Across t-RFMOs, handling/release guidelines are common. Large circle hooks 
and whole finfish bait are emphasized particularly for shallow-set longline 
fisheries.

Key message for Korea

• Even where Korean fleets were not yet under mandatory deep-set 
requirements, policy momentum clearly pointed toward broader 
implementation.
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t-RFMO status on sea turtle mitigation measures & U.S domestic law

20122004

IATTC C-04-07 urged to 
undertake research for 

mitigation measures
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RESULTS_1
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t-RFMO status on sea turtle mitigation measures & U.S domestic law
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RESULTS_2

Across reviewed studies, circle hooks were repeatedly linked to lower sea turtle interactions and easier de-hooking, with limited or positive effects on target catch.

Why circle hooks matter

• The inward-curved point 
makes hook swallowing 
harder for sea turtles and 
reduces deep hooking.

• Lower deep hooking 
improves safe-release 
potential.

For target species

• Several studies reported no 
adverse effect on catch 
rates of target tunas.

• For bigeye tuna, some 
studies found relatively 
higher catch rates and 
larger mean size with circle 
hooks.

Operational caveat

• Much of the global evidence 
comes from shallow-set 
longline fisheries.

• Applicability to deep-set 
longline requires careful 
interpretation, although 
Korean experiments were 
favorable.

Circle hooks form the core mitigation option because they reduce turtle hooking severity without clearly sacrificing target-species performance.
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Effectiveness of mitigation measures: circle hooks

Fig. 1. Hook type used in the Korean tuna LL fishery;
(left) Circle hook(C14), (right) Japanese tuna hook(3.4 sun)



Sea turtle bycatch mitigation in Korean tuna longline fishery Source: Lee et al. (2022), Fish Aquat. Sci. 25(12):589-600

The mechanism is species-selective feeding: larger and softer whole finfish baits tend to reduce hook ingestion by sea turtles relative to squid bait.

Mechanism

• Larger bait lowers the relative catchability 
of smaller species with smaller mouth 
dimensions.

• Sea turtles can tear pieces from finfish 
more easily, reducing the chance of 
ingesting hook and bait together.

Evidence synthesis

• Multiple studies supported finfish bait as 
an important turtle-bycatch mitigation 
option.

• The strongest evidence is again from 
shallow-set longline settings, where turtle 
interactions are more common.

Operational reading for Korea

• Korean fleets voluntarily used whole 
finfish and, in some areas, whole 
finfish/squid combinations.

• This supports the practical mitigation 
package highlighted by t-RFMOs.

Circle hook + whole finfish is the practical mitigation package most consistently emphasized by the paper and by RFMO rules.
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RESULTS_2

Effectiveness of mitigation measures: whole finfish bait
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Observer data show that Korean tuna longline fleets were already using circle hooks at high rates, especially in the Pacific Ocean.

Observer data (2018-2020)

• Pacific Ocean: circle hooks accounted for 
95% of hooks; C14 dominated (71%).

• Indian/Atlantic Oceans: circle hooks 
accounted for 78%; C15 was most common 
(40%).

Key interpretation

• No J hook was used in Korean tuna longline 
fisheries during 2018-2020.

• Japanese tuna hooks remained important 
mainly in Atlantic bluefin tuna operations.
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RESULTS_3

Korean implementation status: hook type and size

Fig. 2. The proportion of hook type and size used in the Korean tuna longline fishery based on the scientific observer 
data collected during 2018-2020. Tuna hook indicates Japanese tuna hook.
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In the Pacific Ocean, observer data indicate a rising use of finfish bait and a declining share of squid bait from 2016 to 2020.

Reading of the trend

• Whole finfish increased from roughly 60% in 2016 
to around 80% by 2019-2020 in Pacific observer 
records.

• Squid showed the opposite trend, while artificial 
bait remained marginal.

Why it matters

• This trend supports the paper’s claim that Korean 
fleets were voluntarily implementing measures 
aligned with the direction of RFMO guidance.
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RESULTS_3

Koreanimplementation status: bait-type trend

Fig. 3. The proportion by bait type used in the Korean tuna longline fishery operating in the Pacific Ocean based on 
the information collected by scientific observers, 2016-2020.
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The survey reinforces the observer-data picture: adoption was already high, and captains generally did not report operational harm from using circle hooks.

Survey highlights

• 64% of responding captains reported using circle 
hooks for more than 80% of hooks in a set.

• All captains planning to fish in the Pacific Ocean 
reported all or most hooks as circle hooks.

Perceived impact

• 89% said circle hooks had no negative impact on 
target-species catch rate.

• When negative impacts were mentioned, they 
related more to cost than to reduced catch 
performance.
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RESULTS_4

C aptain survey: implementation and satisfaction

Fig. 4. The result of survey on proportion of circle hook used and the fishermen’s opinion 
related to negative impact by using circle hook.
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Korea already had a layered framework - legal, administrative, data, education, and industry action - that was broadly comparable in effectiveness.

Act to Conserve and 
Manage Marine Ecosystem

Protects listed sea turtle species and prohibits capture, sale, or other unauthorized handling; requires efforts to avoid 
interactions with protected species.

Distant Water Fisheries 
Development Act

Allows license conditions for resource management, imposes strict penalties for non-reporting or false reporting of 
bycatch, catch, landing, and transshipment data.

Data collection and 
reporting

Electronic monitoring and scientific observers collect species-specific interaction data; relevant data are reported to 
respective RFMOs.

Education and training
National Institute of Fisheries Science provides pre-trip education, safe-handling and release posters, and species-related 
guidance to vessel masters.

Voluntary industry action
Korean deep-set longline fleets used circle hooks and whole finfish/whole finfish-squid baits even where not mandatory in
the all Oceans.
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Discussion

Korea’snational programs and voluntary efforts
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Thank you for your attention!

Based on Lee et al. (2022), Fish Aquat. Sci. 25(12):589-600
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