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ABSTRACT
Fisheries that target tunas and tuna-like species are managed by tuna regional fisheries 
management organizations (t-RFMO) and are known to interact with various bycatch species, 
including sea turtles, with potentially negative effects. Actions and management measures 
implemented by t-RFMO to monitor sea turtle fisheries interactions, reduce their bycatch in 
fisheries, and carry out best practices for the handling and safe release of sea turtles, with 
the ultimate aim of improving the conservation of sea turtles are revised. Specifically, the 
actions and regulations for each of the following areas are revised: (i) data collection 
requirements, (ii) bycatch estimates and assessments, (iii) management measures, and (iv) any 
other conservation and management actions for sea turtle conservation. The particular case 
of the Mediterranean Sea also was analyzed, given that it has the highest rate of sea turtle 
bycatch in the world. Tuna-RFMO have a great potential for reducing fisheries bycatch impacts 
in marine turtle populations globally, but their actions are limited by their geographic scopes 
and mandates and the variety of habitats used by sea turtles during their life history. 
Tuna-RFMO also have a potentially significant role in leading the reduction of incidental sea 
turtle mortality in fisheries under their purview, both regionally and globally, by bringing 
together different stakeholders and initiatives.

Introduction

Sea turtles are a unique group of aquatic reptiles that 
inhabit all oceans of the world (Rasmussen et  al. 
2011). There are currently seven recognized species 
of sea turtles (Table 1), all of which have a common 
general life history of foraging and copulating in 
marine waters and migrating to sandy beaches to lay 
eggs in nests dug in the sand (Davenport 1997). Each 
female may make several nests in each nesting season 
(Lutz and Musick 1996; Lasala et  al. 2020; Rusli 2022) 
and eggs typically hatch after 40–60 days (Lutz and 

Musick 1996; Erb and Wyneken 2019; Rusli 2022). 
Five sea turtle species (green, Chelonia mydas, hawks-
bill, Eretmochelys imbricata, leatherback, Dermochelys 
coriacea, loggerhead, Caretta caretta, and the olive 
ridley, Lepidochelys olivacea) have circumglobal dis-
tributions in temperate and tropical waters of all 
oceans (Figure 1). Thus, hawksbill and olive ridley 
turtles have extended ranges in the tropical regions 
of all oceans, while loggerheads, green sea turtles, and 
leatherbacks have a wider range of global distribution, 
consequently overlapping with five t-RFMO zones 
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(Figure 1). Two species have more limited distribu-
tions, namely the Kemp’s ridley, Lepidochelys kempii, 
which only inhabits the North Atlantic Ocean, and 
the flatback, Natator depressus, which only inhabits 
shallow coastal waters of Australia, Indonesia, and 
Papua New Guinea (Wallace, DiMatteo, et  al. 2010). 
Despite their resemblance, there are two families of 
the sea turtles that separated during the Cretaceous: 
Dermochelyidae, which includes a single species, the 
leatherback turtle, and Cheloniidae, which includes 
the other six species (Naro-Maciel et  al. 2008). Sea 
turtles vary greatly in their size, biology, and feeding 
ecology. All sea turtle species are classified globally 
as some degree of threatened (e.g., “critically endan-
gered”) in the IUCN Red List with the exception of 
the flatback (classified as “data-deficient”) (see a sum-
mary in Table 1).

Despite differences in their life histories and ecol-
ogy, all species of sea turtles are long-lived, slow 
growing, and have relatively late maturity. This renders 
these species vulnerable to anthropogenic and natural 
threats, and in particular to mortality at older life 
stages when animals have higher reproductive value 
(Maxwell et al. 2013; Wallace, Kot, et al. 2013; Lewison 
et  al. 2014; Bellido López et  al. 2018; Gray and 
Kennelly 2018). Among human-related causes, inci-
dental capture and associated mortality in a variety 
of fisheries (“bycatch”) is a major conservation threat 
to most sea turtle species (Domingo et  al. 2006; 
Bolten et  al. 2011; Guebert et  al. 2013; Casale and 
Heppell 2016; Bellido López et  al. 2018; 
López-Mendilaharsu et  al. 2020) and is believed to 
be one of the main causes of specific population 
declines in some regions of the world (Lewison et  al. 
2004; Wallace, Lewison, et  al. 2010). Global sea turtle 
bycatch have been estimated at between 85,000 and 
250,000 individuals annually, mainly by pelagic 

fisheries targeting tuna and tuna-like species (Lewison 
et  al. 2004; Wallace, Lewison, et  al. 2010). As such, 
minimizing the impacts of fisheries by reducing inci-
dental capture, improving handling and release tech-
niques, and using other mitigation options are among 
the main conservation priorities for sea turtle species 
(Camiñas et  al. 2021).

Tuna and tuna-like fish represent a significant part 
of the global seafood market with an annual value 
estimated between 34 and 42 billon USD$ (Pew 
Charitable Trusts 2016; Tidd et  al. 2018), with a total 
catch of 7.5 million tons in 2016 (9% of the global 
marine fisheries production) (reviewed in Merino 
et  al. 2020). The value is currently clearly higher than 
these previous values given inflation and other factors. 
The most commercially important tuna species are: 
albacore, Thunnus alalunga; Atlantic bluefin, Thunnus 
thynnus; Pacific bluefin, Thunnus orientalis; southern 
bluefin, Thunnus maccoyii; bigeye, Thunnus obesus; 
yellowfin, Thunnus albacares; and skipjack, Katsuwonus 
pelamis. Commercially important tuna-like species 
include the swordfish Xiphias gladius. The main fish-
ing gears catching tuna and tune-like species include 
drifting pelagic longlines, gillnets, pelagic purse seines, 
trolling, and pole-and-line (baitboat) (Tidd et  al. 
2018). These gears, and in particular longlines (Clarke 
et  al. 2014), purse seines (Hall and Roman 2013), and 
gillnets (Gautama et  al. 2022) contribute most to the 
global bycatch sea turtles (Gray and Kennelly 2018; 
Savoca et  al. 2020; Swimmer et  al. 2020), however 
turtle bycatch can vary substantially between gears 
and regions (Lewison et  al. 2014; Báez et  al. 2019). 
There is therefore growing concern and an increasing 
amount of research being presented to and discussed 
in scientific committees of tuna Regional Fisheries 
Management Organizations (t-RFMO), regarding the 
provision of scientific management advice to monitor 

Table 1. S ummary of the maximum recorded size, number of eggs by net, diet, and their status according to IUCN standards 
for each species of sea turtle.

Scientific name Common name
Maximum CCL 

(Ferri 2001)
Number of eggs 

(Ferri 2001) Global IUCN status Diet

Dermochelys 
coriacea

Leatherback 240 170 Vulnerable (Wallace, Tiwari, et  al. 
2013)

Feeds on gelatinous animals 
(jellyfishes, salps, and 
siphonophores)

Caretta caretta Loggerhead turtle 200 200 Vulnerable (Casale and Tucker 2017) Opportunistic omnivorous
Chelonia mydas Green turtle 150 200 Endangered (Seminoff 2004) Omnivorous, primarily herbivorous
Eretmochelys 

imbricata
Hawksbill turtle 90 160 Critically endangered (Mortimer and 

Donnelly 2008)
Spongivorous

Lepidochelys kempii Kemp’s ridley 70 140 Critically endangered (Wibbels and 
Bevan 2019)

Carnivorous

Lepidochelys olivacea Olive ridley 70 100 Vulnerable (Abreu-Grobois and 
Plotkin 2008)

Carnivorous

Natator depressus Flatback 100 50 Data deficient (Red List Standards 
and Petitions Subcommittee 1996)

Omnivorous, primarily herbivorous

CCL: curve carapace length in cm.
Given the plasticity between populations and individuals, approximations are given to the maximum recorded in size and number of eggs per clutch.
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and mitigate fisheries impacts on sea turtles (Camiñas 
et  al. 2021).

Since their creation, t-RFMO have taken a series 
of research and management actions to monitor and 
estimate the extent of sea turtle bycatch, and to mit-
igate the impact of the interactions with the fisheries. 
Tuna RFMO have implemented resolutions and rec-
ommendations to collect bycatch data, including of 
sea turtles, primarily via observer programs, both 
human as well as with relatively recent implementa-
tion of electronic monitoring systems, most of which 
are currently in development with the aim to expand 
coverage and complement the role of human observ-
ers. Although observer programs are costly and com-
plex to implement, they are the best currently available 
tool to monitor and estimate the extent of bycatch. 
In parallel, t-RFMO have also implemented a series 
of measures aimed at mitigating bycatch and reducing 
associated mortality, either by reducing captures and/
or promoting onboard handling release methods that 
increase post-release survival (Gilman et  al. 2014; 
Zollett and Swimmer 2019).

In this review, we examine the current role of 
t-RFMO and their potential to reduce the incidental 
capture of sea turtles associated with tuna fisheries. 
The management measures adopted to monitor and 
reduce sea turtle bycatch and associated mortality are 
revised. Specifically, the actions and regulations 
adopted by t-RFMO for each of the following areas 
are revised: (i) data collection and reporting require-
ments, (ii) bycatch estimates and assessment, (iii) 
management measures, and (iv) any other conserva-
tion actions for sea turtle conservation promoted by 
t-RFMO, for example, good practice guide for the 
handling and release methods of sea turtles caught 
incidentally. The particular case of the Mediterranean 
Sea also was analyzed, given that it has the highest 
rate of sea turtle bycatch in the world (Lewison et  al. 
2004, 2014). Finally, we discuss the current role of 
t-RFMO and their possible leadership to reduce the 
mortality of sea turtles associated with tuna fisheries, 
as well as the many obstacles that are usually encoun-
tered when implementing management actions.

Tuna Regional Fisheries Management 
Organizations: structure and function

Inter-governmental organizations, like t-RFMO, func-
tion under conventions that determine their objectives, 
structure, procedures, and the geographic and species 
scope of their mandates. There are currently five 
regional fisheries management organizations (RFMO) 
responsible for the management of tuna and tuna-like 

stocks: Commission for the Conservation of Southern 
Bluefin Tuna (CCSBT), Inter-American Tropical Tuna 
Commission (IATTC), International Commission for 
the Conservation of Atlantic Tunas (ICCAT), Indian 
Ocean Tuna Commission (IOTC), and Western Central 
Pacific Fisheries Commission (WCPFC) (Figure 1). 
These five t-RFMO are independent and guided by 
their own conventions, but operate under the principles 
of the United Nations on the Law of the Sea (UNCLOS) 
relating to the Conservation and Management of 
Straddling Fish Stocks and Highly Migratory Fish 
Stocks, and the Food and Agriculture Organization 
(FAO) Code of Conduct for Responsible Fisheries. In 
effect, the IOTC was established under the Article XIV, 
of the FAO constitution (Anonymous 2016). All five 
t-RFMO are responsible for maintaining target stocks 
at sustainable levels, but in the last decades, the work 
of t-RFMO has intensified and expanded to other eco-
system impacts of fishing activity, with a particular 
focus on non-target species bycatch. This is also a 
mandate included in UNCLOS in relation to 
Conservation of living resources (UNCLOS Article 61, 
Conservation of the living resources).

Membership of the commissions of t-RFMO have 
changed over time, but in general includes most of 
coastal nations in the region, distant water fishing 
nations operating in the respective convention areas, 
and other nations with fishery interests in these areas. 
Their overall organizational structures are quite sim-
ilar including a Scientific Committee that provides 
management advice to the Commission, which ulti-
mately agrees on procedures and management mea-
sures (Figure 2). There are differences in how they 
work to provide management advice and how the 
various subsidiary science bodies are organized. Some 
have a Secretariat with large scientific staff (e.g., 
IATTC) or rely on an external science service provider 
(e.g., WCPFC) to carry out the bulk of scientific work, 
which is later to be considered by Scientific 
Committees. Alternatively, other t-RFMO have a 
smaller scientific Secretariat and rely on scientists 
from member countries (e.g., ICCAT and IOTC) to 
develop the scientific advice at the Scientific 
Committee meetings. Therefore, the scientific staff 
and/or Scientific Committees produce advice that may 
be translated into conservation and management mea-
sures when adopted by the Commissions by consensus 
of its member nations representatives. The measures 
adopted by the Commissions must be monitored and 
enforced by the member nations themselves, while 
the Commissions usually have a Compliance 
Committee that oversees the implementation of and 
compliance with management rules.
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Figure 1.  Overlap between area competence of the five t-RFMO and important marine turtle Regional Management Units (RMU) 
(Wallace et  al. 2023) for the seven species of sea turtles: (a) loggerhead sea turtle (Caretta caretta), (b) leatherback sea turtle 
(Dermochelys coriacea), (c) green sea turtle (Chelonia mydas), (d) hawksbill sea turtle (Eretmochelys imbricata), and (e) olive 
ridley sea turtle (Lepidochelys olivacea); (f ) Kemp’s ridley sea turtle (Lepidochelys kempii); and (g) flatback sea turtle (Natator 
depressus).
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To provide scientific advice regarding the effective 
mitigation of sea-turtle bycatch, it is necessary to have 
enough reliable information to understand the mag-
nitude of the problem and generate specific manage-
ment measures. To this end, t-RFMO request that 

Contracting Parties (CPC) annually provide informa-
tion on fishery statistics, including bycatch estimates 
and information recorded by onboard observers (see 
Figure 2), however, compliance with data collection 
and reporting varies among CPC. For example, many 

Figure 1.  (Continued)
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