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What’s happening with Pacific tuna harvest strategies? 
Finlay Scott, Robert Scott and Nan Yao

Members of the Western and Central Pacific Fisheries 
Commission (WCPFC) agreed to the development and 
implementation of harvest strategies for skipjack, South 
Pacific albacore, yellowfin and bigeye tunas in 2014 (see 
Yao et al. 2021 for a brief overview). A harvest strategy is a 
set of pre-agreed on management actions for a fishery, and 
are designed to achieve agreed on management objectives 
such as stock sustainability and economic benefits. The pre-
agreed actions to be taken are dependent on the status of 
the stock and are defined through a management procedure. 
The harvest strategy approach is widely recognised as a best 
practice in fisheries management and should increase the 
speed, transparency and robustness of decision-making.

At its heart, the harvest strategy approach is a stakeholder-
driven process in which members identify their collective 
goals and objectives for the fishery, and select the preferred 
management procedure to achieve them. 

Here we briefly summarise the recent and upcoming 
developments of the WCPFC tuna harvest strategies.

2023 was a busy year with several key outcomes that had 
been scheduled under the harvest strategy workplan. A 
notable achievement was the implementation of the skipjack 

management procedure, which had been formally adopted 
by the WCPFC in 2022 (Pilling G. et al. 2023; WCPFC 
2022). The output from the management procedure was 
used to set skipjack fishing levels, including for purse-seine 
and pole-and-line fisheries, until the end of 2026 through 
the “tropical tuna measure’ (WCPFC Conservation and 
Management Measure 2023-01; WCPFC 2023).

Another important achievement was the agreement of an 
interim target reference point for South Pacific albacore 
(WCPFC 2023). The target reference point is a key 
component of a harvest strategy and, in the case of albacore, 
has been the subject of considerable debate in recent years.

Looking ahead, the main focus for 2024 is to continue 
developing the harvest strategy for South Pacific albacore 
(SPA). Under the current WCPFC workplan the 
management procedure is scheduled for adoption at the end 
of the year.

To support meeting this ambitious target, the SPC harvest 
strategy team will be busy with the technical work: 
running simulations and communicating results. Along 
the way, WCPFC members and stakeholders will provide 
feedback and steer the process. Opportunities to do this 

Future film stars Giulia Anderson and Hettie Sem preparing for their role in the latest harvest strategy training film. Image: Finlay Scott ©SPC
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include, but are not limited to, meetings of the WCPFC 
SPA Intersessional Working Group, WCPFC Scientific 
Committee in August, and the second Science-Management 
Dialogue (SMD02) scheduled for September.

As well as conducting the technical work, the SPC harvest 
strategy team will continue their capacity building and 
stakeholder engagement work, including national harvest 
strategy and regional workshops (see Manrique and Yao 
2024 for an overview of recent capacity building activities).

Finally, the training films prepared by SPC are now 
available as a YouTube playlist1, including the recent film 
on management procedures, featuring Marino Wichman 
and Raijeli Natadra, and a magic wand. The latest film on 
performance indicators is close to completion and will be 
available soon. 

References
Manrique L. and Yao N. 2024. Capacity building on harvest 

strategies: Progress and areas of improvement. SPC 
Fisheries Newsletter 172:12–15. https://purl.org/
spc/digilib/doc/4zxkm

Pilling G., Scott R. and Scott F. 2023. Adopting a WCPO 
skipjack tuna harvest strategy: A big step forward 
at the 19th Western and Central Pacific Fisheries 
Commission meeting. SPC Fisheries Newsletter 
169:5–6. https://purl.org/spc/digilib/doc/vcbzn

Yao N., Scott R., Scott F. and Hamer P. 2021. Harvest 
strategies – the future of tuna fisheries management 
in the western and central Pacific. SPC Fisheries 
Newsletter 165:7–9. https://purl.org/spc/digilib/
doc/zkgdb

WCPFC (Western and Central Pacific Fisheries 
Commission). 2022. Nineteenth Regular Session 
of the Commission – Summary Report. Da Nang, 
Vietnam. https://meetings.wcpfc.int/file/12419/
download 

WCPFC (Western and Central Pacific Fisheries 
Commission). 2023. Twentieth Regular Session of 
the Commission – Summary Report. Rarotonga, 
Cook Islands. https://meetings.wcpfc.int/
file/14767/download 

1 See the “Developing Harvest Strategies for Pacific Tuna Fisheries” playlist on YouTube: https://youtube.com/playlist?list=PLCq-WnF3HdrjCtkevYvru-
OeiMOxD4oZn&si=NvZV9CU5yIpaEKsA

For more information:
Finlay Scott
Senior Fisheries Scientist (Management strategy 
evaluation modeller), SPC, FAME
finlays@spc.int 

https://purl.org/spc/digilib/doc/4zxkm
https://purl.org/spc/digilib/doc/4zxkm
https://purl.org/spc/digilib/doc/vcbzn
https://purl.org/spc/digilib/doc/zkgdb
https://purl.org/spc/digilib/doc/zkgdb
https://meetings.wcpfc.int/file/12419/download
https://meetings.wcpfc.int/file/12419/download
https://meetings.wcpfc.int/file/14767/download
https://meetings.wcpfc.int/file/14767/download
https://youtube.com/playlist?list=PLCq-WnF3HdrjCtkevYvru-OeiMOxD4oZn&si=NvZV9CU5yIpaEKsA
https://youtube.com/playlist?list=PLCq-WnF3HdrjCtkevYvru-OeiMOxD4oZn&si=NvZV9CU5yIpaEKsA
mailto:finlays@spc.int


•  SPC activities  •

5

1 Information and Communication Officer, SPC Climate Change and Environmental Sustainability Division. angelicas@spc.int
2 Nature Based Solutions Mainstreaming Advisor, SPC Climate Change and Environmental Sustainability Division. ludovicb@spc.int

The first Micronesia regional coastal fisheries project funded by  
the Kiwa Initiative embarked on its journey! 
Angelica Salele1 and Ludovic Branlant2

In a collaborative effort to enhance coastal fisheries faced 
with a changing climate, a group of local and national or-
ganisations in Micronesia participated in an inception 
workshop marking an important milestone of the Kiwa Ini-
tiative’s Regional MiCOAST Project. 

The kick-off workshop, held from 22 to 26 January 2024 in 
Pohnpei, Federated States of Micronesia, and co-hosted by 
the Conservation Society of Pohnpei and OneReef World-
wide Stewardship, provided a platform for meaningful 
discussions, collaboration, and knowledge-sharing among 
MiCOAST project stakeholders. Established regional or-
ganisations and agencies joined this activity, including the 
Marshall Islands Conservation Society, Kosrae Conserva-
tion and Safety Organization, Rare, cChange, the Nauru 
Fisheries and Marine Resources Authority, the Pacific Com-
munity (SPC), and other FSM national, state and local gov-
ernment and traditional representations. 

The Kiwa MiCOAST project (short for “Micronesian Com-
munity-based Fisheries Management as a Nature-Based So-
lution for Coastal Resilience”) is a three-year initiative that 
aims at advancing community-based fisheries management 
and nature-based solutions across a large portion of the Mi-
cronesia region, spanning the Marshall Islands, Nauru, Kos-
rae, Pohnpei, Yap and Palau. The project applies the concept 
of “nature-based solutions” – an approach of working with 

nature in applying climate adaptation solutions. This initia-
tive aims to enhance collaboration among local fishers, com-
munities and stakeholders, thereby improving the sustainabil-
ity of coastal fisheries management in the region. The project 
will contribute to achieving the targets of regional and global 
commitments such as the Micronesia Challenge 2030 and the 
United Nations Sustainable Development Goals.

The Kiwa Initiative, managed by the French Development 
Agency, builds both local and national capacities, promotes 
approaches that are sensitive to social vulnerability and gen-
der inequality, and fosters dialogue among donors, regional 
organisations and countries and territories to improve offi-
cial development assistance coordination. 

The event was graced by the Honorable Stevenson A. Joseph, 
Governor of Pohnpei, and Her Excellency Jo Cowley, Am-
bassador of Australia to FSM, along with traditional lead-
ers and other natural resource government and community 
representatives from around Pohnpei. Their comments and 
contribution to the workshop underscore the importance of 
such collaborative efforts and the significance of involving 
coastal communities in achieving sustainable coastal fisher-
ies management in Micronesia. It is anticipated that local 
inception meetings to introduce the MiCOAST project 
will be organised in other represented jurisdictions within 
the first quarter of 2024. 

Successful kick-off meeting of the 
Kiwa MiCOAST project in Pohnpei, 
FSM. Image: ©Sachi Jones Singeo, 
Kiwa Initiative

Name and title of first row 
of participants (left to right): 
Yuber Soram (Lepen Madau en 
Metipw village chief ), Hubert 
Yamada (Director of Pohnpei 
State Department of Resources 
and Development), Christopher 
LaFranchi (CEO of OneReef 
Worldwide Stewardship), T.H. 
Stevenson A. Joseph (Governor 
of Pohnpei State), H.E. Jo Cowley 
(Ambassador of Australia to 
the FSM); William Kostka (SPC 
Micronesia Regional Director) and 
McShane Chipen (Natural Resources 
Coordinator of Madolenihmw 
Municipal Government, Pohnpei).

mailto:angelicas@spc.int
mailto:ludovicb@spc.int
http://themicronesiachallenge.blogspot.com/
https://sdgs.un.org/goals
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It’s a great opportunity for us to learn with our regional part-
ners and our neighbouring countries within the subregion of 
Micronesia, and we are very honored to be part of the Mi-
COAST project, so we can contribute towards better coastal 
fisheries management and improve what we are doing in 
FSM. Eugene Joseph, Conservation Society of Pohnpei Di-
rector, FSM 

As a technical partner of the project, I believe this initiative has 
the potential to empower community networks in advocating 
for recognition from their government regarding their efforts 
in accessing and managing resources. This could ultimately en-
hance and legitimise their capacity to operate effectively. Wati-
soni Lalavanua, Community-Based Fisheries Adviser, SPC 
Noumea, New Caledonia 

MiCOAST is a really important project in terms of providing 
resources and solutions for the future, and also being able to 
transfer much of our traditional knowledge and practices to 
younger generations. A lot of the project’s activities are meant 
to support not only economic livelihoods, but also to ensure that 
we have food security for our communities. Madelsar Ngirain-
gas, OneReef Micronesia, Director of Operations, Palau 

The MiCOAST project aims to enable a regional collective 
of organisations with the ambition to implement and scale 
community-based fisheries management approaches, while rec-
ognising national contexts and frameworks, by working with 
nature for the benefit of the Micronesian communities. Martin 
Romain, Kiwa MiCOAST Regional Project Manager 

Key initiatives of the MiCOAST project across 
Micronesia 

 8 In the Federated States of Micronesia: 

• Pohnpei State — whole-of-island, the Conservation 
Society of Pohnpei (CSP) will collaborate with com-
munities and municipalities to bolster the monitor-
ing and regulation of marine protected areas, miti-
gating impacts from land-based activities like sakau 
plantations and piggeries. 

• Kosrae State — whole-of-island, the Kosrae Con-
servation and Safety Organization (KCSO) aims 
to expand marine resource monitoring programmes 
and expand rabbit fish aquaculture to enhance liveli-
hoods and food security. 

• Yap State — the communities of Okaw and Kaday 
supported by OneReef Micronesia will work with lo-
cal entities and partners to extend fisheries manage-
ment practices throughout the Weloy municipality. 

 8 In the Republic of Palau — Hatohobei State, Sonso-
rol State, Ngarchelong and Kayangel states, and Koror 
State, OneReef Micronesia will partner with communi-
ties to develop or enhance local fisheries management 
plans and to strengthen compliance and enforcement 
efforts, along with fostering intercommunity exchanges 
and learning. 

 8 In the Republic of the Marshall Islands — Mili Atoll, 
Maloelap Atoll, Ujae Atoll, Lae Atoll, the Marshall 
Islands Conservation Society will support local resource 
committees to implement and enhance their resource 
management plan and promote additional nature-based 
solutions such as clam farming and virgin coconut oil 
production. 

 8 In Nauru — whole-of-island, the Nauru Fisheries and 
Marine Resources Authority (NFMRA) is set to launch 
a widespread campaign to apply community-based fish-
eries management at an island-wide level and to support 
clam and coral restocking initiatives. 

The Kiwa MiCOAST project, as a partnership of national 
and regional organisations, will advocate for beneficial 
policy reforms, disseminate knowledge, replicate successful 
models, and foster partnerships between communities to 
amplify the impact of CBFM/NbS approaches. 

About the Kiwa Initiative 
The Kiwa Initiative — Nature-based Solutions (NbS) for 
Climate Resilience — aims to build the resilience of Pacific 
Island ecosystems, communities and economies to climate 
change through NbS by protecting, sustainably managing 
and restoring biodiversity. It is based on simplified access 
to funding for climate change adaptation and biodiversity 
conservation actions for local and national governments, 
civil society and regional organisations in Pacific Island 
states and territories. The initiative is funded by the Euro-
pean Union, French Development Agency, Global Affairs 
Canada, Australia’s Department of Foreign Affairs and 
Trade, and New Zealand’s Ministry of Foreign Affairs and 
Trade. It has established partnerships with the Pacific Com-
munity, the Secretariat of the Pacific Regional Environment 
Programme, and the Oceania Regional Office of the Inter-
national Union for Conservation of Nature. For more infor-
mation: www.kiwainitiative.org. 

For more information
Martin Romain
Kiwa MiCOAST Regional Project Manager 
martin@micoast.net

Visit the Kiwa MiCOAST Project website 
www.bit.ly/Kiwa-MiCOAST 

http://www.bit.ly/Kiwa-MiCOAST
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Digital Earth Pacific – Approaches to monitoring fishery ecosystems 
Nicholas Metherall,1,2,3 Joeli Bili,4 Milika Sobey,4 Shyam Lodhia,4 Vanessa Dirking,4 Raphael Linzatti,4  
Jesse Anderson5 and Sachindra Singh3

1 University of the South Pacific. nicholasm@spc.int
2 Australian National University
3 Pacific Community, Earth and Ocean Observation 
4 German Agency for International Cooperation (GIZ)
5 D4D insights
6 Digital Earth Pacific: https://www.spc.int/DigitalEarthPacific

Introduction
Mangrove and seagrass habitats provide a range of ecosystem 
services for fisheries as nursery sites that support spawning and 
recruitment (Unsworth et al. 2014; Nagelkerken et al. 2008). 
The breakdown of litter from both mangroves and seagrass 
beds supports microbial and planktonic food webs (Peduzzi 
and Herndl 1991), and these symbiotic relationships further 
support fisheries (Legendre and Rassoulzadegan 1995). How-
ever, many of these ecosystems face threats from environmen-
tal and climate-driven stressors as well as natural disasters (e.g. 
local processes on land, including sediment mobilisation and 
transport, resulting in downstream sediment burial of these 
fisheries). Global ocean processes, including thermal inertia 
and ocean acidification, are a further looming threat. These 
hazards present challenges for both future biodiversity and 
sustainable biomass yields of fisheries. Despite these ongoing 
challenges, there are limitations to the availability of verified 
data for monitoring mangrove forests, seagrass meadows and 
the impacts threats have on these ecosystems. Government 
authorities, environmental regulators and conservation agen-
cies are constrained in their ability to systematically measure 
the extent of these ecosystems over time. 

Digital Earth Pacific: A public technology 
infrastructure
Earth observation – using satellite imagery datasets – has 
emerged as an approach to support environmental moni-
toring across vast ecosystems, including those that support 
fisheries. Digital Earth Pacific (DEP)6 is a public technol-
ogy infrastructure that has been built by the Pacific Com-
munity (SPC) in collaboration with its Pacific Island coun-
try and territory (PICT) members. The initiative supports 
these countries to access the cloud computer infrastructure 
of DEP, including levels of computer processing, access to 
satellite imagery databases and memory storage that, in the 
absence of DEP, would not be possible in the Pacific Islands 
region. To ensure that this technological capacity is made 
more accessible to PICTs, DEP has been made as an open-
access infrastructure that PICTs can use at no cost. This al-
lows PICT member countries to save significant costs on 
accessing satellite data. To date, DEP has accessed 450,000 
NASA Landsat and 300,000 European Space Agency Senti-
nel-2 satellite images. DEP has processed over 500 terabytes 
of data. If a country attempted to replicate this process, it 
would cost tens of millions in United States dollars (USD) 

Mangroves in Nakelo District, Tailevu 
Province, Fiji. Image: ©GIZ Pacific

7

https://www.spc.int/DigitalEarthPacific
https://iopscience.iop.org/article/10.1088/1748-9326/9/9/094005
https://www.sciencedirect.com/science/article/abs/pii/S0304377007001830
https://www.int-res.com/articles/meps/71/m071p163.pdf
https://www.int-res.com/articles/meps/71/m071p163.pdf
https://www.tandfonline.com/doi/abs/10.1080/00785236.1995.10422042
https://digitalearthpacific.org
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to build the infrastructure, and a further USD 300,000 an-
nually to operate. Through cloud computing, DEP can de-
liver this infrastructure at USD 30,000 per year; equivalent 
to a 1000% cost saving. 

How earth observations can be used to 
support monitoring and decision-makers  
Analysis of the large datasets accessed through DEP can 
produce a range of different data products. Evidence leads 
to insights, and these insights support policy-makers and 
land and ocean planners to make decisions. For example, as 
part of its coastline change data product, DEP has already 
mapped 22 years of seashore change along the 34,000 km 
of coastline within the Pacific Islands region. Similarly, the 
Water Observations from Space product has provided in-
sights into surface water dynamics over the past 11 years. 
These decision-ready DEP products can help bridge the sci-
ence–policy gap to support policy-makers.  

Local Papua New Guinea government representatives provide input into calibration and validation of Digital Earth Pacific mangrove and 
seagrass products. Image: ©GIZ Pacific

MACBLUE supports DEP product for mangrove 
and seagrass extents
The Management and Conservation of Blue Carbon Eco-
systems (MACBLUE) project is coordinated by the Ger-
man Agency for International Cooperation (GIZ), in 
collaboration with the Secretariat of the Pacific Regional 
Environment Programme and SPC. MACBLUE seeks to 
support Fiji, Papua New Guinea, Solomon Islands and Va-
nuatu in mapping and monitoring seagrass and mangrove 
ecosystems. Mapping and remote sensing is a crucial part of 
blue carbon stock assessments, as the MACBLUE project 
intends to follow the Intergovernmental Panel on Climate 
Change guidelines (IPCC 2003). The mapped mangrove 
and seagrass habitats, in conjunction with verified ground 
truthing data, can be used to accurately quantify the carbon 
stocks within these ecosystems. The value of stored carbon, 
and the ecosystem services they provide, can be used as a ba-
sis for creating or improving policies to protect and conserve 
these ecosystems. 

Through this MACBLUE project, participants from each 
of the participating countries will support in the co-design, 
data collection, calibration and validation of the DEP prod-
ucts, which will aim to map the extent of mangrove and 
seagrass ecosystems. Currently, DEP has generated datasets 
for the past seven years of mangrove forests throughout all 
PICTs. The next stages will include the further assessment, 
re-calibration and validation of these data products. Sea-
grass meadows will be a longer-term product, given the ad-
ditional complexities associated with these commonly sub-
merged intertidal ecosystems. 
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Localising earth observation: A case study 
from Papua New Guinea
The process of assessment, re-calibration and validation of 
mangrove and seagrass earth observation products has already 
begun in Papua New Guinea (PNG). This process has been 
initiated through the co-design of workshops facilitated by 
PNG’s Climate Change and Development Authority, GIZ 
and SPC. The workshop also involved collaboration with the 
Conservation and Environment Protection Authority, the 
PNG Forestry Authority, the National Fisheries Authority, 
and the University of Papua New Guinea. Through the work-
shop, participants provided input into areas of potential un-
derestimation and overestimation of the extent of mangrove 
and seagrass areas based on existing earth observation prod-
ucts. Insights from this process were then incorporated into 
the design process for calibrating and validating the extent of 
DEP mangrove and seagrass areas. 

Digital Earth Pacific’s methods for 
determining the extent of mangrove areas
The main methods used were based on peer-reviewed re-
mote sensing studies, including those of Veldarrama-Lan-
deros et al. (2018) and Tran et al. (2022). Both studies used 
spectral indices, including the normalised difference vegeta-
tion index-based classification approach. These kinds of ap-
proaches have been used for similar products such as Digital 
Earth Africa and Digital Earth Australia. The workflow in-
cludes the following seven steps: 

High-level overview of methods used in generating the extent of mangrove areas from earth observation datasets. 

1   Collation of datasets and images, including the Global 
Mangrove Watch (GMW) dataset, is generated as a baseline 
mask layer. 

2   Sentinel 2 satellite imagery data is downloaded for all 
areas within the GMW baseline mask. 

3   Sentinel 2 datasets, including many sentinel images 
across a single year, are pre-processed. These images are com-
pressed into a median composite for each year. 

4   The model is calibrated using spectral band values, in-
cluding the normalised difference vegetation index (NDVI) 
and/or field data points. This is used to determine the extent 
of different vegetation types. 

5   The model is used to classify or predict the extent of 
different vegetation types. 

6   NDVI threshold values are applied to distinguish dif-
ferent categories of mangrove canopy density, including 
regular (lower density) canopy and closed (higher density) 
canopy cover. 

7   Data may be validated by local partners and further field 
data collection. 

8   With these inputs, the model may be re-trained and cal-
ibrated as part of a cyclical process to continuously improve 
model outputs. 

9   Once there is a satisfactory output this output can be 
scaled across a wider region using (DEP) cloud computer 
capacity. 

https://www.researchgate.net/profile/Francisco-Flores-De-Santiago/publication/321812080_An_assessment_of_commonly_employed_satellite-based_remote_sensors_for_mapping_mangrove_species_in_Mexico_using_an_NDVI-based_classification_scheme/links/5cee98dfa6fdcc8475f6280a/An-assessment-of-commonly-employed-satellite-based-remote-sensors-for-mapping-mangrove-species-in-Mexico-using-an-NDVI-based-classification-scheme.pdf?__cf_chl_tk=uAovqzI_xUS6vmoagFVLMvZFhrCP.LG2yMdzoC5IYAo-1712197700-0.0.1.1-2602
https://www.mdpi.com/2072-4292/14/19/4868
https://www.globalmangrovewatch.org/
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According to DEP’s technical product development team, 
there are several challenges in revising the methods used by 
global models to build mangrove extent maps for the Pacific 
region. These challenges include issues with cloud cover ob-
scuring the view of satellite sensors, particularly during rainy 
seasons. 

The next stages of incorporating further input from local 
countries into the DEP mangroves product will enable DEP 
to improve the GMW dataset. The next stages of devel-
opment will make progress towards a first seagrass extent 
product and an enhanced mangroves product. Both DEP 
products will apply machine learning techniques and coun-
try-collated data points for capturing more refined extent 
and density. Incorporating these local inputs and localised 
data for validation and calibration enables DEP to provide 
a more accurate representation of the extent of mangrove 
areas at the local scale. To learn more, you can explore exam-
ples of these earth observations datasets and products at 
www.digitalearthpacific.org  
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Abstract
Seagrasses are marine flowering plants that form meadows along the coastlines of every continent except Antarctica, and 
inhabit mostly sandy and muddy substrates. Globally, it is estimated that 7% of seagrass meadows decline annually. Scientists 
attribute this to poor water quality caused by pollutants, especially nutrients and sediments. Seagrasses are important nursery 
grounds for a rich diversity of marine species such as certain finfish, shellfish, sea cucumbers, penaeid prawns, dugongs and sea 
turtles. Covering a mere 0.1% of the ocean surface, seagrasses provide more than 24 ecosystem services that benefit humans. 
Seagrasses are often considered to be the “lungs of the ocean” due to their capacity to trap carbon, thus making them one of 
the Earth’s greatest carbon sinks. Research has shown that 10 seagrass species are at an elevated risk of extinction (14% of all 
seagrass species), with 3 species qualifying as endangered. On 23 May 2022, the United Nations General Assembly adopted a 
resolution to commemorate 1 March annually as World Seagrass Day. The conservation and management of seagrass ecosys-
tems is paramount, demonstrating the critical role of seagrass meadows in achieving 16 of the 17 Sustainable Development 
Goals. This paper examines an open dialogue with representatives from Pacific Island countries on best practices, lessons 
learned, and developing joint strategies on seagrass conservation and management. 

Background 
Seagrasses are believed to be the third most valuable 
ecosystem in the world, preceded only by wetlands and 
estuaries (McKenzie 2008). Additionally, seagrass meadows 
contribute to vital ecological functions in the marine 
environment, many of which provide up to 24 different 
ecosystem services for humans, including coastal protection, 
nursery habitats, and sediment accretion and stabilisation 
(Nordlund et al 2017; Singh et al. 2022). They also 

provide important fishing grounds for local communities 
for sustenance and income. Around the Pacific, seagrass 
meadows are critical habitats for marine species such as 
dugongs and sea turtles. Notably, these coastal ecosystems 
are often interconnected by means of migrating animals, 
nutrient fluxes and organic carbon. They are also effective 
in purging pathogens that threaten humans and coral reefs. 

Globally, there are 72 known seagrass species, which occupy 
less than 0.2% of the ocean floor. The highest biodiversity is 
found in the Indo-Pacific region (Waycott et al. 2009).

Figure 1. Global map indicating 
changes in seagrass areas plotted by 
coastlines. Source: Waycott et al. 2009
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The distribution of seagrasses around the world, as shown 
in Figure 1, indicates areas where seagrass ecosystems are 
declining (shown in red) due to human activities and areas 
where seagrasses are increasing (indicated in green). While 
global data have shown that there are no changes in some 
areas, this does not translate to seagrass meadows showing 
no actual change; instead, this may be due to limited 
seagrass research. Because most of the available data are from 
developed countries, which have a larger variety of seagrass 
species, these data could not be used for a comparative analysis 
in the Pacific Islands region. This is because differences in 
species composition and environmental conditions play a 
key role in estimating carbon stocks, which are valuable data 
for the conservation and monitoring of seagrass ecosystems. 
Seagrass meadows consist of different species that vary in 
size, form, growth and turnover rates. As a result, carbon 
sequestration in seagrass meadows vary in different regions 
and within meadow landscapes themselves. Recognition of 
seagrass species and seagrass meadow carbon data cannot 
rely on a “universal approach” based on carbon storage data 
from developed countries where they have been estimated 
from a greater variety of seagrass species (Singh et al. 2022). 
Hence, current regional and global estimates of carbon 
stocks and accumulation rates are based on limited datasets. 
Pacific Island countries need more studies and research on 
seagrass to further assess variability in carbon accumulation 

Figure 2. One of the seagrass species found in Fiji (Halodule uninervis). Image: ©GIZ Pacific

in seagrasses and sediments. By localising carbon estimates, 
it is possible to map the carbon accumulation in various 
seagrass species and the type of sediments they grow in 
coastal areas of the Pacific Islands region. Such carbon 
estimates will be useful for planners and policy-makers in 
blue carbon management plans. 

Seagrass as a potential carbon storage
Seagrass is one of the largest coastal carbon sinks on the 
planet (Duarte et al. 2013). An important part of the 
oceanic carbon sink is that it can capture and store up 
to 55% of atmospheric carbon known as “blue carbon” 
(Singh 2019). This carbon is reserved and stored in the 
form of sediments in mangroves, salt marshes and seagrass 
meadows. Thus, seagrass meadows play a key role in global 
carbon cycling and are responsible for storing up to 10–
18% of the total ocean carbon mass each year. Singh et al. 
2022). Research has also established that seagrass carbon 
storage rates are up to 35 times greater than that of tropical 
rainforests (Fourqurean et al. 2012; Singh et al. 2022). Blue 
carbon in coastal systems is more efficient than green carbon 
on land due to slower decomposition and greater storage in 
sediments. Carbon storage in seagrass ecosystems is divided 
into three carbon pools: 1) upper seagrass biomass, including 
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sheaths, leaf blades and attached epiphytic biota; 2) lower 
seagrass biomass, including rhizomes and seagrass roots; 
and 3) sediments, originating both inside the ecosystem 
(autochthonous) and outside the ecosystem (allochthonous) 
(Fourqurean et al. 2014). The carbon content at the bottom 
of the substrate is higher than at the upper biomass because 
carbon accumulates in the sediment. The complex and dense 
root system of seagrass meadows results in trapped carbon 
in the sediments, and continues to increase as the seagrass 
beds expand. Therefore, lower seagrass biomass is up to 90% 
of the total plant biomass which, if left undisturbed, can be 
stored in seagrass ecosystems for a very long time (millennia) 
(Howard et al. 2014). 

The role of seagrass in climate change 
mitigation
Seagrass habitats also increase coastal protection by trapping 
and stabilising sediments and dissipating wave energy, thereby 
allowing suspended material to settle on the bottom and 
increase water clarity. They are also considered to be “ecosystem 
engineers”, playing key roles in ecosystem organisation. 
Seagrasses provide conditions and resources essential for 
species to complete their life cycles, and help to maintain 
niche diversity by supporting complex habitat structures 
on which thousands of other species depend. Seagrasses are 
nutrient sinks, buffering or filtering excess chemicals, and act 
as nutrient pumps by releasing important compounds into 
nutrient-poor regions. This service is estimated to be worth 
over USD 29,000 (equal to FJD 65,000) per hectare per 
year (Singh 2019). Additionally, seagrasses could potentially 
have wastewater treatment properties. They may be able 
to remove various disease pathogens from seawater, such as 
Enterococcus, which affects humans, fishes and invertebrates, 
and reduces coral reef diseases by 50% in relative abundance 
of bacteria (Lamb et al. 2017).

Conservation efforts around the Pacific
Scientists have found 16 varieties of seagrass in the Pacific, 
with one subspecies found only in Fiji, Tonga and Samoa. 
A recent study from selected coastal Fijian sites have 
acknowledged and confirmed that seagrass habitats in these 
areas can be carbon sinks. The soil carbon contents ranged 
from 0.50% to 0.95%, which is lower than the reported 

Figure 3. Picture of degraded (left) and non-degraded or healthy (right) 
seagrass meadows in Suva, Fiji. Image: ©Shalini Singh

Figure 4. Fiji National University’s Dr Shalini Singh during a seagrass 
restoration demonstration with volunteers of the World Wide Fund 
for Nature (WWF) Pacific. Image: ©GIZ Pacific 

global average of 2.0% (Singh et al. 2022). This study, which 
used the Intergovernmental Panel on Climate Change 
(IPCC) methods, investigated the carbon storage potential 
of small seagrass plants in Fijian coastal communities. The 
study confirmed that more carbon is stored in seagrass 
meadows than adjacent unvegetated areas, and carbon 
contents depend on seagrass species, geomorphic context 
and local environment influences. Carbon storage in plants 
and seagrasses help combat the increase in atmospheric 
carbon. Therefore, it is critical to preserve and sustain 
seagrass areas.

In Solomon Islands, dugongs and seagrass meadows are close-
ly linked to customs through myths such as that of Lau La-
goon on the north coast of Malaita Island (Worldfish 2018), 
and many people in Lau Lagoon will not hunt or eat dugongs. 
The lagoon harbours the largest seagrass meadow in Solomon 
Islands. In the past, conservation efforts have been coordinat-
ed by the Wildlife Conservation Society, WorldFish, WWF 
and The Nature Conservancy (TNC). TNC for instance is 
currently including nesting beaches for endangered hawksbill 
turtles and a focus on nature-based solutions.

Papua New Guinea has the highest number of seagrass 
species in the Pacific, yet these species remain underestimated 
and threatened. Work on the conservation of seagrass 
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ecosystems and protection have been largely done by the 
Locally Managed Marine Area Network in partnership 
with local tribes. Due to a lack of monitoring and limited 
survey data, local threats are not fully understood. While 
the recently passed Protected Areas Policy6 allows for 
seagrass protection, it does not include seagrass species. 
Currently, TNC in collaboration with the PNG Climate 
Development Authority is working on developing a Blue 
Carbon Ecosystems Policy Framework to provide a structure 
and policy pathway for its blue carbon ecosystems. PNG is 
also home to tidal marshes, which makes it unique to other 
Pacific Island countries. 

The Vanuatu Fisheries Department (VFD) and the Pacific 
Community (SPC) have developed a monitoring system 
that has been adopted from Seagrass Watch. To date, 13 
species of seagrasses have been confirmed in Vanuatu’s waters, 
with one likely error as it is not supported by an herbarium 
specimen (McKenzie and Yoshida 2017). Marine protected 
areas, locally known as tabu erias, are set up by traditional 
landowners in coastal communities that cover the reef, 
seagrass meadows and mangrove ecosystems as part of the 
larger Community-Based Fisheries Management Program 
that VFD implements. Through adaptive management, 
VFD collaborates with local communities to conduct 
various habitat and resource monitoring surveys (creel and 

underwater), presenting the results back to communities 
to drive management changes. Non-governmental 
organisations (NGOs), such as the Vanuatu Environmental 
Science Society, also contribute to the monitoring of 
seagrass areas in prominent communities around Vanuatu.

Threats and challenges
There are various threats to seagrass ecosystems, including 
climate change, coastal development, sedimentation (land-
use changes), storm surges, pollution, tropical cyclones and 
overfishing. These are further exacerbated by a lack of regula-
tions to monitor seagrass ecosystems. Furthermore, Pacific 
communities’ lack of awareness and recognition of seagrass 
ecosystems often hinders conservation efforts, even though 
most coastal communities rely on its marine resources. 

Research gaps exist on seagrass ecosystems’ adaptive capacity 
to climate change, including ocean acidification and investi-
gation of overpredation, which calls for long-term monitor-
ing and data collection. Monitoring should include assessing 
seagrass distribution and health over time. The potential for 
blue carbon markets is still unknown. Therefore, knowledge 
gaps need to be addressed by further research to assess vari-
ability in carbon accumulation in seagrasses and sediments 
around the Pacific for site-specific data. 

Figure 5. Participants at the MACBLUE project inception workshop in Honiara during a mapping exercise on the extent of seagrass 
and mangrove areas in Solomon Islands. Image: ©GIZ Pacific

6 https://www.spc.int/CoastalFisheries/Legislation/legaltext/7258f9ff-
28c2-4920-9787-5f7e5f078532

https://www.spc.int/CoastalFisheries/Legislation/legaltext/7258f9ff-28c2-4920-9787-5f7e5f078532
https://www.spc.int/CoastalFisheries/Legislation/legaltext/7258f9ff-28c2-4920-9787-5f7e5f078532
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Opportunities
More research and outreach awareness are needed for the 
promotion and recognition of seagrass ecosystems in the 
Pacific. It is important, however, that this awareness provides 
linkages between seagrass ecosystems and with other marine 
life and ecosystems. For instance, the link between seagrass 
as a source of food for dugongs and sea turtles. Additionally, 
it can be incorporated into other ecological conservation 
awareness and community-based fisheries management 
initiatives that already exist within government, academia 
and NGOs. The importance of NGOs such as the Locally 
Managed Marine Area Network, and local communities 
in protecting and managing marine ecosystems through 
engagement and community involvement is crucial. 
Emphasis should be placed on hands-on learning for citizen 
science initiatives. 

To create a better understanding of the loss and general state 
of seagrass ecosystems in the Pacific Islands,7 MACBLUE 
is currently mapping the extent of seagrass ecosystems in 
Fiji, PNG, Solomon Islands and Vanuatu. This will help 
better understand drivers of degradation and identify the 
most important threats. The project will additionally test 
appropriate management strategies. The resulting data 
will allow inventories of associated natural capital and will 
support government partners in their efforts to strategically 
develop and implement conservation, management and 
rehabilitation efforts.

This initiative, as well as many others by civil society, 
governments, and academia, should finally help keep seagrass 
meadows in the public mind and effectively contribute 
to their conservation. Only then, can we maintain these 
unsung heroes of ocean life so that they can continue to 
contribute to our well-being.

Conclusions
The Pacific Islands region has been identified as having 
limited information on carbon storage in tropical seagrass 
species and meadows. The available literature on seagrasses 
in the Pacific is very limited and for a lot of the available 
data, ground-truthing is needed. Where possible, more 
research is needed to drive actions to lobby for a specific or 
standalone seagrass policy.

A healthy seagrass meadow supports fisheries that in 
turn support people and income-generating activities; 
therefore, more attention is needed in seagrass conservation 
and management. While there is slow shift towards a 
greater recognition of seagrass ecosystems in the Pacific, 
this is mostly done as part of community-based fisheries 
management in collaboration with conservation NGOs. 
Due to their importance in climate change mitigation, 
biodiversity conservation, and the local economy, it is vital 
that we protect this ecosystem together using a coordinated 
and unified  approach.
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Introduction
Jurisdictional initiatives ( JIs) – also referred as jurisdictional 
approaches ( JA) – are place-based approaches in commodi-
ty-producing geographical areas (Kittinger et al. 2021). In 
2021, Conservation International (CI), with support from 
the Walmart Foundation, launched place-based JIs in Fiji 
and New Caledonia to drive holistic improvements within 
each country’s albacore tuna fisheries. By aligning incentives 
among key stakeholders – including producers, government, 
civil societies, and private sector entities – jurisdictional ini-
tiatives utilise policy and market-based approaches to support 
environmental, social and economic improvements at scale.

Jurisdictional initiatives are gaining momentum within the 
sustainable seafood movement as an effective model to bring 
these elements together, focusing efforts at scale to ensure 
sustainability and secure long-term benefits for stakehold-
ers. This approach moves beyond fragmented environ-
mental and human/labour rights projects, instead focusing 
efforts on place-based investments that ensure a continued 

supply of seafood products, while contributing to national 
and global conservation goals that address biodiversity loss, 
climate change impacts and social responsibility. 

Driving alignment around management practices, buyer-
sourcing commitments (e.g. some of the large market 
retailers are moving towards the standard policy of sourc-
ing from geographies that have a 100% monitored fishery 
either through human observers or electronic monitoring 
systems), and supply chain accountability are integral to the 
success of this work. Strong sustainability policies and stan-
dards must be adopted by management authorities, which 
in-turn need to be supported by aligned voluntary commit-
ments and sourcing policies of seafood suppliers and buyers. 
Transparency and accountability systems to ensure compli-
ance must also be implemented. 

By simultaneously focusing on stakeholder engagement, gov-
ernment policies and market incentives, and at the proper geo-
graphic scale, JIs have the capacity to unlock holistic change 
and ensure both the longevity and resilience of ecologically 
and economically important species such as albacore tuna.

Figure 1. The cake that was made in the shape of a tuna to celebrate the commitment of the three countries to this 
jurisdictional initiative. Image: ©Conservation International

mailto:jsingh@conservation.org


18 SPC Fisheries Newsletter #173  -  January–April 2024

Project objectives
In 2022, after two years of collaborative efforts, CI signed five-
year memoranda of understanding with the fishing industries 
in Fiji and New Caledonia that focused on strengthening 
the performance of domestic longline tuna fisheries. This 
partnership was further strengthened in Fiji through a three-
year partnership statement with the Fijian government.

The next phase of CI’s work will focus on the following.

Implementing co-designed improvements in 
Fiji and New Caledonia 
In Fiji, this will include addressing fishing mortality of 
protected species; illegal, unreported and unregulated (IUU) 
fishing; decent work at sea; and a lack of transparency or 
electronic monitoring within the fleet. As part of this work, 
we aim to ensure that fishers, the private sector partners, 
government, and local civil society have improved awareness 
of legal and ethical human rights obligations and the ability 
for rights holders to organise, know and claim their rights. In 
New Caledonia, we will work closely with the government to 
support the establishment and implementation of new marine 
protected areas. CI also plans to conduct an assessment to 
determine whether New Caledonian fishing methods are 
compatible with new International Union for Conservation 

of Nature categories for marine protected areas. We also 
plan to work with private sector partners to address specific 
improvements regarding human and labour rights. 

Expanding place-based tuna initiatives to 
Samoa 
Building on our collaborative work in Fiji and New 
Caledonia, CI is expanding our jurisdictional work to 
Samoa. Project implementers will focus on building 
relationships and working with local stakeholders and 
government entities to map regulatory deficiencies and 
supply chain risks that may be perpetuating environmental 
and human rights abuses within Samoa’s waters.

Scaling to the subregional albacore 
production geography 
Noting the highly migratory nature of albacore tuna across 
the South Pacific, sustainable management is required 
at a scale that matches the wide distribution of tuna to 
ensure their longevity, environmental sustainability, 
and commercial viability. While tangible progress can 
be achieved at the country level, those efforts must be 
expanded regionally. To support this, CI is engaging in 
regional forums and supporting regional partnerships that 
can help drive collective action.

Figure 2. Phase 2 launch participants from Fiji, New Caledonia, Samoa and Conservation International’s global team.  
Image: ©Conservation International
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Regional- and global-scale tuna 
engagements 
Driving alignment and collective action around a set of pri-
ority tuna issues and approaches requires working beyond 
the South Pacific albacore production area. For instance, 
climate change will have profound consequences for the re-
gional and global management of tuna fisheries. This will re-
quire ongoing engagement with regional and global forums 
such as the Western and Central Pacific Fisheries Commis-
sion, the InterAmerican Tropical Tuna Commission, the 
Pacific Tuna Forum, and the NGO Tuna Forum to enhance 
cooperation and collaboration frameworks.

Phase 2 Launch meeting
Conservation International launched the second phase of 
its place-based work in a four-day workshop held in Suva, 
Fiji from 25 to 28 March 2024. Dr Sivendra Michael, Fiji’s 
Permanent Secretary of Environment and Climate Change, 
opened the workshop. The first day focused on a learning 
exchange with regional partners and national stakeholders 
– Council of Regional Organisations in the Pacific agencies, 
the Pacific Community, Australian National Centre for 
Ocean Resources and Security, the Fiji Fishing Industry As-

sociation, government agencies from Fiji (Ministry of Fishe-
ries and Forests and Ministry of Employment, Productivity, 
and Industrial Relations), and training institutes such as the 
Pacific Centre for Maritime Studies, formerly known as the 
Fiji Maritime Academy.

The rest of the workshop was centered on developing a pro-
grammatic approach and project deliverables for the next 18 
months. Discussion topics included:

 8 a Pacific fisheries strategy for coastal and offshore 
fisheries; 

 8 a knowledge and learning exchange between CI staff 
in Fiji, New Caledonia and Samoa; 

 8 the challenges and opportunities that exist at the 
nexus of marine conservation and fisheries manage-
ment; and 

 8 enhancing collaboration and innovation in the sub-
regional management of South Pacific albacore tuna.

Our hope is that the establishment of multiple, national-lev-
el, albacore-focused JIs within the South Pacific, alongside 
regional and global-scale engagements within the wider sus-
tainable tuna community, can act as a catalyst to drive long-
term, positive change within South Pacific albacore fisheries 
and the communities that deeply depend upon them. 

Figure 3. Project teams from Fiji, New Caledonia, Samoa and Conservation International’s global team.  Image: Conservation International
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Expected outcomes
The expected outcomes of this project are discussed below.

Implementation of co-designed albacore 
tuna initiatives in Fiji and New Caledonia 

Fiji
In Fiji, new tuna fishery improvement areas are identified 
through the MSC Standard 3.0 assessment7 and Social Re-
sponsibility Assessment Tool.8 Government and private-
sector partners engage in addressing specific tuna fishery 
improvements, including fishing mortality of protected 
species, IUU fishing, decent work conditions at sea, and 
lack of transparency within the fleet. Fishers, private-sector 
partners, government and local civil society have improved 
awareness of the legal and ethical human rights obligations 
and the ability to organise, know and claim rights. New 
investment opportunities and potential sourcing arrange-
ments to improve the economic performance of Fiji’s do-
mestic tuna fisheries have been identified.

New Caledonia
The government supports the establishment and implementa-
tion of new Marine Protected Areas (MPAs). Assessments are 
completed and socialised to determine whether new highly 
protected MPAs have a significant impact on domestic fisher-
ies and whether New Caledonian fishing methods are com-
patible with new IUCN categories IV (habitat/species man-
agement area) and VI (protected area with sustainable use of 
natural resources). Government and private-sector partners 
engage in addressing specific tuna fishery improvements iden-
tified through the social responsibility assessment and the 
Kanak vision of the ocean and its protection.

Expanding tuna initiatives to one new Pacific 
Island country
Key enabling conditions and relationships required to build 
a JA in one new Pacific Island country are identified in align-
ment with the credible JI guidance documents. Regulatory 
deficiencies and supply chain risks that may be perpetuating 
environmental and human rights abuses within an exclusive 
economic zone are mapped, including opportunities, entry 
points and policy levers (domestic, private sector) to ad-
dress institutional and data gaps and multi-lateral partner-
ships. Immediate impact of these activities will be measured 
through the number and level of government and supply 
chain partners meaningfully engaged in scoping: 1) the 
institutional and regulatory frameworks enabling environ-

mental and social issues; 2) the existing mechanisms that 
will support or impede collaboration to address them; and 
3) data deficiencies or gaps. 

Scaling to the subregional albacore 
production geography 
National-scale interventions applicable to the ecological dis-
tribution of South Pacific albacore tuna populations are co-
identified and supported by the South Pacific Group (SPG), 
Pacific Island Forum Fisheries Agency, Pacific Community, 
and International Labour Organization, among other stake-
holders associated with the South Pacific albacore region. 

Regional and global-scale tuna engagement 
The latest climate science is leveraged by national govern-
ments and members of the Western and Central Pacific 
Fisheries Commission (WCPFC) to implement effective 
climate adaptive policies. Immediate impact of these activi-
ties will be measured through the number of regional work-
shops to incorporate climate-resilience models into tuna 
management. WCPFC members have increased aware-
ness of their legal and ethical duty to protect human rights 
through the binding Conservation and Management Mea-
sure (CMM) on crew labour standards and its close associa-
tion with IUU fishing countermeasures under a changing 
climate. Immediate impact of these activities will be mea-
sured through the inclusion of a roundtable at the WCPFC 
annual meetings on the CMM on crew labour standards.
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Introduction
In Kiribati, the official endorsement of community-based 
fisheries management (CBFM) plans has faced significant 
challenges during the programme’s inception in 2014. At that 
time, pilot communities were actively developing plans, yet 
the absence of specific legal provisions supporting the adop-
tion of CBFM plans posed a major obstacle. Kiribati’s Fisher-
ies Act 2010 primarily focused on offshore fisheries, neglect-
ing coastal fisheries management, thereby complicating the 
conservation and management of coastal marine resources.

In response to this regulatory gap, efforts began in 2015 
to develop targeted coastal fisheries regulations 20191 that 
were aimed at the conservation and management of coastal 
marine resources. This collaborative endeavour, spanning 
four years, was facilitated by legal advisors from the Pacific 
Community (SPC), the Attorney General’s office, and the 
University of Wollongong in Australia. Finally endorsed in 
late 2019 and operationalised in 2020, the Coastal Fisher-
ies Regulations not only established fisheries management 
rules but also laid out specific requirements for legalising 
CBFM plans, marking a significant milestone in the journey 
towards sustainable fisheries management in Kiribati.

The task of legalising a CBFM plan commenced in early 
2020, with extensive assistance from SPC’s legal advisors. 
Given the groundbreaking nature of this work, efforts were 

focused on one community to undergo the legalisation pro-
cess. Nanikaai Village emerged as the chosen community 
due to its geographical proximity to national agencies (i.e. 
Island Council office, Attorney General’s office, and Coastal 
Fisheries Division), which would facilitate efficient commu-
nication with Nanikaai community members.

Journey towards official endorsement 
Nanikaai Village is within the Teinainano (South Tarawa) 
Urban Council, and, is the smallest recognised ward in the 
area. Despite its size, Nanikaai has been actively engaged in 
environmental conservation efforts, particularly through 
initiatives such as beach clean-ups. The village’s successful 
implementation of various projects, ranging from health to 
gardening, has raised attention from multiple ministries, 
making it a focal point in the urban area.

The initial engagement with Nanikaai in the CBFM pro-
gramme occurred in 2019 through a collaborative health 
project on ensuring food security with assistance from the 
CBFM programme. Through this engagement, Nanikaai 
managed to draft its community fisheries management plan. 
Subsequently, the Kiribati Ministry of Fisheries further re-
inforced Nanikaai’s engagement in CBFM efforts. Through 
the assistance of the CBFM project, Nanikaai Village was 
able to develop a draft management plan, which was later 
consolidated into a final plan by late 2019.

Nanikaai community gets ready to celebrate. Image: © Kiribati MFMRD

https://purl.org/spc/fame/cfp/legaltext/cepsi
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1 - Nanikaai Village members and stakeholders celebrate the 
endorsement of their CBFM plan. Image: © Kiribati MFMRD
2 - Diplomatic corps representatives take part in the training 
activities. Image: ©Kiribati MFMRD
3 - Raising awareness among youth through a drama 
competition. Image: © Kiribati MFMRD
4 - Official signing ceremony of Nanikaai community-based 
fisheries management plan. Image: © Kiribati MFMRD
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The long-term vision of Nanikaai’s CBFM plan states: 
“Nanikaai will lead the way in overcoming the effects of 
declining marine resources, ecosystem habitat degradation, 
and ocean acidification”. Management measures in Nani-
kaai’s CBFM plan include: 

 8 a prohibition on the use of destructive fishing gear and 
methods; 

 8 reinforcement of nationally established government 
rules; 

 8 specific village size limits; 

 8 mangrove and seagrass planting and protection areas; 
and

 8 and the establishment of a marine protected area (MPA) 
that is primarily aimed at the protection of the straw-
berry conch (Conomurex luhuanus; te nouo) and ark 
shells (Anadara spp; te bun). 

With the enactment of the Coastal Fisheries Regulations 
2019, the process of legalising the Nanikaai’s CBFM plan 
commenced in 2020. This marked the first instance of a 
CBFM plan to undergo legalisation, presenting unique 
challenges that were made easier through the assistance of 
SPC’s legal advisors, the University of Wollongong, and 
an I-Kiribati legal advisor working at SPC during that time 
who, through her understanding of the local context, ena-
bled particular concerns and challenges specific to Kiribati 
to be addressed appropriately throughout the process.

In early 2021, MFMRD started demarcating Nanikaai’s 
MPA with visible marker buoys, despite the endorsement of 
the CBFM plan still pending. These markers served not only 
to raise public awareness but also to solidify the boundaries 
of Nanikaai’s marine area for better visibility.

As stated, the primary objective of the MPA is to conserve 
and replenish the stock of ark shells and strawberry conch. 
Although fishing within the MPA is restricted under Nani-
kaai’s CBFM plan, entry for recreation and research purpos-
es is permitted upon obtaining an approved permit from the 
community, and adherence to the code of conduct outlined 
in the endorsed management plan.

Impacts of the MPA
Since the demarcation of the MPA, there has been a notice-
able decline in fishing activity within its boundaries, thanks 
to greater awareness. One year on, Nanikaai residents and 
those from neighbouring areas on South Tarawa and Betio 
are increasingly mindful of the MPA boundary. Conse-
quently, significant positive changes were observed in the 
abundance of strawberry conch and ark shells.

Community feedback and socialeconomic surveys conduct-
ed in Nanikaai supported these observations, highlighting 
the increase in these species. Testimonies from community 
members, including those from the Disability Center (Te 
Toa Matoa) in Nanikaai, emphasised the profound impact 
of the MPA. People with disabilities expressed both their 
surprise and satisfaction with the reduced effort in catching 
strawberry conch, a remarkable shift from previous years.

A statement by Mr Tabaia, a representative from Te Toa 
Matoa, acknowledged the strong positive effect of CBFM: 
“It is surprising that even a person with impaired vision can 
gather a lot of strawberry conchs and fill up a small cracker 
bucket. It is unbelievable.” Such testimonials serve as strong 
evidence of the extensive benefits that CBFM can generate, 
inspiring neighbouring communities to support Nanikaai 
and embark on their own fisheries management initiatives.

Billboard to 
raise awareness 
about Nanikaai 
community-
based fisheries 
management 
measures.  
Image: © Kiribati 
MFMRD 
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Milestone for the CBFM project
On 31 January 2024, Nanikaai’s village members celebrated 
a significant milestone as the Minister of Fisheries legally 
endorsed the community’s CBFM plan. This achievement, 
after a decade of dedicated CBFM implementation efforts, 
stands as a testament to the commitment and perseverance 
of the community and the CBFM project. Nanikaai’s suc-
cess sets a precedent for other CBFM communities awaiting 
endorsement, creating momentum and recognition for their 
contributions to coastal marine resource management. The 
endorsement shines a new light on communities, especially 
Nanikaai knowing that their efforts have not gone unno-
ticed. With a legalised CBFM plan, Nanikaai is now em-
powered to enforce its fisheries management rules through 
its own governance structure and community-based com-
pliance rules, but can further be supported by the Ministry 
of Fisheries to prosecute cases if necessary. Shifting towards 
decentralised fisheries management is more efficient and ef-
fective, and empowers communities to lead the way to sus-
tainable coastal fisheries. 

To mark this important milestone, the Ministry of Fisheries, 
in close collaboration with Nanikaai Village, worked with 
key stakeholders including the Teinainano Urban Council 
(Island Council of South Tarawa), line ministries (Environ-
ment and Conservation Division of the Ministry of Envi-
ronment; Tourism Authority of Kiribati), and the private 
sector. Considering the need for wide awareness, the launch-
ing of Nanikaai’s CBFM plan was held over three days, cul-
minating with the signing ceremony. The major highlight of 
this event was the official signing ceremony of the Nanikaai 
management plan, which was witnessed by the Vice Presi-
dent of Kiribati and representatives of the diplomatic corps. 
The Nanikaai management plan was signed by the Minister 
of Fisheries (HM Ribanataake Awira), Mayor of Teinaina-
no Urban Council (Baraniko Baaro) and Nanikaai Village 
chairman (Timeon Matatia).

In his speech, the Minister of Fisheries proudly acknowledged 
the extensive efforts that have gone into developing and legal-
ising the plan, tracing its origins back to the inception of the 
CBFM programme in Kiribati in 2014. The recognition of 
communities’ initiatives in fisheries management provides a 
reassuring pathway toward sustainable coastal fisheries, upon 
which the I-Kiribati people heavily depend. 

Awareness raising and training
Prior to the official signing ceremony, two extra days were 
dedicated to awareness raising and training workshops. So-
cial media influencers were engaged to produce a brief play 
showcasing Nanikaai’s management plan. The performance 
brought significant public attention, with over 30,000 view-
ers. Social media proved to be a powerful and effective meth-
od of communication, dominating social media platforms, 
and providing the public with valuable insights into the im-

portance of Nanikaai’s initiatives. Other initiatives included 
games targeting children, a drama competition, and a beauty 
contest to better engage the people of Nanikaai. 

Training workshops were also provided to complement 
Nanikaai’s efforts on sustainable coastal fisheries manage-
ment at the community level. The Ministry of Fisheries 
provided training on the maintenance of outboard motors, 
seaweed farming, and released sea cucumber hatchlings into 
the demarcated MPA. Tourism Authority Kiribati provided 
training sessions on tourism business fundamentals, devel-
oping eco-tourism packages, and handicraft-making using 
repurposed plastics and seashells; all activities that would 
contribute to generating additional revenue for Nanikaai’s 
community. The Environment and Conservation Division 
provided trainings to support Nanikaai manage waste.

Nanikaai community members were extremely happy and 
proud of the event and of the endorsement of their com-
munity efforts through the signing of their CBFM plan. As 
Nanikaai ventures onto a new path, the Ministry of Fisher-
ies, along with key stakeholders, has ambitious plans to em-
power community members with the necessary capacity and 
knowledge, including training on community enforcement. 
This will enable Nanikaai community members to effective-
ly implement their CBFM plan into the future.
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Introduction 
Food security in Kiribati has always been fraught with 
unique challenges. With a land area of just 811 km2 that is 
unevenly distributed across 33 low-lying coral islands, Kiri-
bati’s land area is limited and predominantly composed of 
alkaline coral soil. This, coupled with factors such as tidal 
surges, climate change-induced sea level rise, and prolonged 
droughts, restricts traditional food production on the is-
lands (SPC 2022). As a result, the diet in Kiribati heavily re-
lies on marine foods and imported items such as rice, sugar, 
wheat flour, and canned meats. Despite over 70% of the diet 
consisting of locally produced fish and fish products, the 
country’s heavy dependence on imported foods with low 
nutritional value poses significant challenges to achieving 
food security and health (Troubat and Sharp 2021).

The Australian-funded Community Based Fisheries Man-
agement (CBFM) project, introduced in Kiribati in 2014, 
aims to enhance food security through coastal fisheries man-
agement (Latu-Sanft 2021). The project has achieved success 
in implementing fisheries management plans in 27 commu-
nities in Kiribati (Govan and Lalavanua 2022). However, its 
narrow focus on marine resources has constrained its efforts 
to explore broader food production activities that could en-
hance community access to nutritious foods. Nevertheless, 
CBFM programmes have undergone a transformation in 
one of its communities, Tabonibara Village, to address the 
requirement for an enhanced nutritional diet.

Tabonibara Village is on North Tarawa, and grapples with 
food security issues due to its significant reliance on less 
nutritious imported foods, which has a substantial impact 
on community health (Delisle et al. 2016; Uriam et al. 
2022). Recognising these challenges, Tabonibara villagers 
have expanded their CBFM efforts to include agricultural 
food production and marketing strategies, spearheaded by 
a women-led institution and supported by the entire village 
(Nikiari et al. 2021; Uriam et al. 2022). This study aims to 
assess how data-driven research, using tools such as the Cost 

Women in  
Tabonibara engaging in 

agricultural initiatives  
to boost the village’s  

nutrition security.  
©Tarateiti Uriam,  

CBFM team in Kiribati

https://heacod.org/cotd/
mailto:rooti.tioti@gmail.com
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of the Diet analysis5, can support Tabonibara’s mission to-
wards healthier living. The research questions guiding this 
study include:

 8 What are the locally available foods that are inexpen-
sive sources of essential macro- and micronutrients that 
can provide support to the nutritional wellbeing of the 
Tabonibara community?

 8 What is the minimum cost of nutritionally adequate 
and culturally acceptable diets for a typical household in 
Tabonibara village?

 8 How can the cost of diet analysis help in promoting bet-
ter food and nutrition security outcomes in Tabonibara 
and the rest of Kiribati?

Methodology
Cost of the Diet methodology and software
This study utilised the Cost of the Diet (CotD) methodol-
ogy, an innovative approach developed by Save the Children 
as a programme design and advocacy tool to inform discus-
sions on food, dietary diversity, nutrition and livelihoods. 
The CotD method employs a software that estimates the 
financial resources needed by an average family to obtain 
the minimal required quantities of calories, protein, fat and 
micronutrients recommended by the World Health Organi-
zation and the Food and Agriculture Organization of the 
United Nations. By utilising linear programming, the CotD 
software selects a combination of locally available foods that 
fulfil the macro- and micronutrient requirements of indi-
viduals at the lowest possible cost. This enables users to as-
sess the affordability of the diet by comparing its cost along 
with non-food expenditure with income. The software also 

allows users to create models to predict the potential impact 
of various food security interventions, such as feeding pro-
grammes, on the affordability of a nutritious diet (Deptford 
et al. 2017; Haque and Rana 2019). 

While the CotD methodology and software offer signifi-
cant utility, it is crucial to recognise the limitation inherent 
in the analytical process and the resultant outcomes provid-
ed by the software. These limitations include:

 8 The software’s projected diet represents the theoretical 
minimum-cost diet tailored exclusively to the specified 
family size and composition.

 8 Since individual micronutrient requirements are 
unknowable, the software sets the recommended nutri-
ent intake (RNI) at 2 standard deviations above the 
mean to mitigate deficiency risks. Consequently, if the 
foods selected by the software fully meet the family’s 
RNIs, it could result in nutrient intake surpassing the 
needs of 97% of individuals.

 8 While the software can pinpoint a diet meeting recom-
mended macro- and micronutrient levels using a relatively 
small selection of foods, it operates under the assumption 
that this diet would be consumed daily by family mem-
bers at every meal, which may not be practical.

 8 The software overlooks several nutrient requirements, 
such as vitamin D, iodine, essential amino acids, and 
essential fatty acids. Vitamin D is not factored in as it 
can be synthesised in skin exposed to UV light, while 
iodine’s absence is due to variations in soil affecting its 
presence in food. Furthermore, essential amino acids 
and fatty acids data are often missing from food tables.

Figure 1: Summary and definitions of diets analysed by the Cost of the Diet software.
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 8 In interpreting CotD results, it is essential to consider 
intra-household food distribution, as the software cal-
culates food quantities for the entire family based on 
aggregate RNIs, while food distribution within house-
holds often reflects individual nutrient needs.

 8 The method does not accommodate additional nutri-
tional requirements for illness or recovery due to insuf-
ficient data.

 8 Lastly, it is important to understand that the CotD soft-
ware is not intended for diet planning or for analysing 
the nutrient composition of specific foods. 

Identification of local foods, their nutritional 
information, and average household income 
in Tabonibara
The study utilises national data for household income 
because local data for Tabonibara is unavailable. According 
to the latest Kiribati Household Income and Expenditure 
Survey (HIES) report, the average annual income for rural 
households in Kiribati is AUD 10,907, while the median 
lowest household income is estimated at AUD 8736. The 
report also indicates that the average annual non-food 
expenditure is around AUD 5227.

Local foods are classified based on the Food Consumption 
in Kiribati report, which incorporates data from various 
sources such as the 2019 Kiribati HIES, the Global 
Individual Food Consumption data tool, and the Pacific 
food guideline (KNSO and SPC 2021). Additional local 
foods, including those commonly consumed in Tabonibara, 

6 https://pacificdata.org/data/dataset/food-nutrients-df-food-nutrients 
7 https://www.fao.org/infoods/infoods/tables-and-databases/en/
8 https://fdc.nal.usda.gov/ 

were included based on information from primary sources 
such as the CBFM team and Tabonibara villagers. 

Nutritional information for most food crops were added 
from data factsheets titled “Tackling NCDs from the 
ground up: Nutritious leafy vegetables to improve nutrition 
security on Pacific atolls (Kiribati and Tuvalu)” (Lyons 
2018). Nutritional information for all other selected foods 
were sourced from the Pacific Islands Food Composition 
Tables6 and the in-build food nutrition database of the 
CotD software that were compiled from sources that include 
the World Food Dietary Assessment System published by 
FAO7and the United States Department of Agriculture8 
(Haque and Rana 2019).

Data collection and modelling
The data collection process targeted food preparers who 
are mainly women. Data collection comprised a multifac-
eted approach, including 32 household interviews, 7 market 
surveys, and 2 focused group discussions (FGDs). House-
hold interviews were meticulously distributed across three 
distinct sectors of Tabonibara Village. Market surveys en-
compassed various market types, including fish distributors, 
local stores, and agricultural producers. Survey forms were 
developed by the CotD software. Equipment used was rec-
ommended by the CotD methodology.

FGDs were useful in uncovering food consumption insights 
and healthy diet promotion efforts. They were conducted 
throughout the research to enhance an understanding of the 
survey results and assist in developing supportive models for 
the overall study. 

Themes Explored topics

Community policy on 
improving community 
nutrition

Examining community strategies that are implemented to enhance community nutrition.

Food consumption 
patterns 

Top 10 most consumed foods in the village. Are they locally produced or imported and what are 
their consumption constraints? How do FGD participants perceive the stability, reduction, or increase 
in consumption of these foods over the last 10 years and reasons behind it?

-Special occasion foods, food supplements, and taboo foods.

Household income and 
expenses, and cash 
crops 

Approximate household income in Tabonibara.

Lists of cash crops and their significance to the village’s livelihood.

Consumption 
constraint review

Review of household food consumption constraints from the previous trip’s results.

Examination of constraints associated with the most consumed foods.

Comparison of food consumption constraints from the FGD session.

Scenario overview Review of the list of food crops recommended by the CotD software.

Discussion of scenario development to support Tabonibara initiatives.

Table 1: Themes and topics explored during focus group discussions (FGD).

https://pacificdata.org/data/dataset/food-nutrients-df-food-nutrients
https://www.fao.org/infoods/infoods/tables-and-databases/en/
https://fdc.nal.usda.gov/
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A family model used in this study was devised through 
FGDs to reflect typical household demographics in Taboni-
bara. This model encompasses a family of five: a father, a 
pregnant mother on her second trimester, a five-month-old 
baby, and two children from the age group 6–19 years.

Results
Cost of the Diet analysis Part 1: Hypothetical Baseline 
diet Cost
Table 2 illustrates the assessed affordability of each diet rec-
ommended by the CotD software, derived from the baseline 
cost of each diet as suggested by the software. Calculations 
were conducted for two types of households: those with me-
dian-low annual incomes of AUD 8736, and average annual 
income of AUD 10,907. The annual non-food expenditure 
cost for both household types are set at AUD 5227.

As presented in Table 3, the affordability gap for the base-
line food habits nutritious diet (FHAB)9 diet ranges from 
AUD 4482.76 to AUD 6653.76.  Table 3 also indicates that 
households with a median low annual income cannot afford 

9 The Baseline FHAB diet reflects the financial status in achieving a healthy diet in Tabonibara, based on the village’s food consumption patterns as of 
August 2023. https://fdc.nal.usda.gov/ 

Table 2: Affordability estimates for baseline cost of a nutritious food-habits nutritious diet (FHAB) only diet for a family of five. 

 
Household with an average annual 

 income of AUD 10,907
Household with a median low annual 

income of AUD 8736

Energy only diet 3372.71 1201.71 
Macronutrient diet 3219.01 1048.01 
Nutritious diet   882.17                                     -1288.83 
Baseline FHAB diet -4482.76 -6653.76 

a nutritious diet. However, a household with an average an-
nual income can only afford a nutritious diet if they do not 
consider their food habits.

Scenario development to improve food security in 
Tabonibara

Part of this study, which focuses on supporting Tabonibara 
agricultural initiatives, developed an initial scenario that in-
corporates food crops, which was agreed on through FGDs. 
Table 3 outlines a “What if ” model for an agricultural sce-
nario wherein crops are chosen for their adaptability, cost-
effectiveness, nutritional value, practicality, and high likeli-
hood of successful cultivation.

Moreover, it is crucial to recognise the fisheries potential 
in Tabonibara as it is a coastal community where fish can 
be readily accessed through fishing. Considering the com-
munity’s circumstances, this study also integrates a fishery 
scenario “What if ” question, to try to understand the po-
tential of fisheries in lowering the cost of a nutritious diet 
in Tabonibara. 

Table 3: Scenario conditioning 

Scenario Food groups Type of food “What if”  
scenario 

Food Habit Diet Constraints 
– CotD adjustments

Agriculture scenario 

Developed through 
support from FGDs

Vegetable 
and vegetable 
products, 
fruits and fruit 
products 

Amaranth, stem, raw/cooked (te 
mota), bele (nambere), spinach 
cooked and raw, cooked pumpkin, 
cooked pumpkin leaf, boiled sweet 
potato, cooked sweet potato leaf, 
cooked Chinese cabbage pe tsai, 
raw Chinese cabbage pak choi, 
tomato

What if people 
in Tabonibara 
access these 

foods through 
home gardening 

initiatives?

The hypothetical consumption 
frequency of these specified foods 
for this scenario were adjusted 
from a minimum of one day to a 
maximum of three times daily.

Fisheries scenario 

Developed regarding 
fisheries potential in 
lowering nutritious diet 
cost. 

Fish, seafood, 
amphibians, 
and 
invertebrates

Reef fish cooked and raw, 
octopus cooked, dried salted 
fish, snapper 

What if Tabonibara 
villagers do not 

eat imported 
fish products but 

consume fish 
that is freshly 

harvested/fished 
from the lagoon?

The hypothetical consumption 
frequency of these specified foods 
in this scenario were changed to 
vary from at least once a day to a 
maximum of two times a day.

Consumption of imported 
fish items, such canned fish, is 
eliminated in this scenario.

Agriculture and fisheries 
scenario

Foods are 
combined 
from the 
agriculture 
scenario 
and fisheries 
scenario

Combined “What 
if” scenario 

CotD consumption constraint 
adjustments combined from 
both the agriculture and fishery 
scenarios.

https://fdc.nal.usda.gov/
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Figure 2. The potential effects of the scenarios on the baseline annual cost a nutritious FHAB diet.

Fried fish with rice and the smaller leaves of a  
Noni tree, known locally as ‘taberan te non’.  
Image: ©Tarateiti Uriam, CBFM team in Kiribati

Cost of the diet analysis Part 2: Integrating the scenarios with the baseline FHAB diet data

Figure 2 demonstrates the potential reduction in food expenses in Tabonibara when the scenarios are incorporated into the 
baseline FHAB data. It is evident that the agriculture scenario and the combined fisheries and agriculture scenarios exhibit the 
most significant impact, reducing the cost of a nutritious FHAB diet by 68% and 86%, respectively.
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Figure 4.  Affordability comparison between the baseline FHAB diet and the three scenarios for households with a median low 
annual income of AUD 8736.income of AUD 10,907.

Figure 3.  Affordability comparison between the baseline FHAB diet and the three scenarios for households with an average 
annual income of AUD 10,907.

Table 4: Scenario excess and shortfalls: The potential effects of each scenario on the affordability of FHAB diets.

FHAB diet and scenario models

Excess or shortfall compared for each FHAB affordability for the two 
household incomes that are used in this study for a family of five (AUD)

Household with average annual  
income of AUD 10,907

Household with median low annual 
income of AUD 8736

Baseline FHAB diet + fisheries scenario -1066.84 -3237.84

Baseline FHAB diet + agriculture scenario
2392.24

221.24

Baseline FHAB diet + fisheries and  
agriculture scenarios 4249.63 2078.63

Maximum affordability
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The analysis reveals that the agricultural scenario and the 
combined fisheries and agriculture scenarios can bridge 
the affordability gap for households with both an average 
and median low annual income. The hypothetical income 
excess for both scenario ranges from AUD 221 for a house-
hold with a median low annual income, to AUD 4249 for a 
household with an average annual income. 

However, the fisheries scenario alone cannot bridge this and 
falls short in meeting the affordability requirements of rec-
ommended diets for both average and low annual income 
households with the affordability gap ranging from AUD 
1066 to AUD 3237. Yet, as depicted in Figures 3 and 4, the 
hypothetical affordability cost associated with the fisheries 
scenario could potentially cover the combined cost of CotD 
recommended diets that include energy only diets, nutri-
tious only diets, and food-habit nutritious diets. Nonethe-
less, when factoring in non-food expenditures, the overall 
cost to maintain a healthy diet for both average and low-
income households, will surpass the limits of both house-
hold’s annual income.

Figure 5 below compares the hypothetical weekly cost of the 
baseline FHAB diet with the three developed scenarios. It 
indicates that upon integrating the scenarios into the base-
line FHAB data, certain food groups such as “fish, seafoods, 
amphibians and invertebrates”, “vegetable and vegetable 
products”, “milk and milk products”, “fruits and fruits prod-
ucts”, and “eggs and egg products” hypothetically either have 
their cost reduced, or they incur no cost at all, either because 
they are considered as free foods or are no longer recom-
mended by the CotD software as they do not form an im-
portant part of the village food habit diet. 

Food groups that were no longer recommended after inte-
grating the scenarios into the baseline FHAB data include 
“milk and milk products”, and “eggs and egg products”. The 
only food groups recommended as free foods after integration 
are “fish, seafoods, amphibians and invertebrates”, “vegetable 
and vegetable products”, and “fruits and fruits products”.

Figure 5. Weekly food cost (AUD) comparison between the baseline FHAB diet and the three scenarios.

Foods that continue to incur weekly costs after each scenar-
io’s integration into the baseline FHAB data are primarily 
imported foods that form an important part of the village’s 
food consumption habits. These include foods falling under 
the food groups “grains and grain-based products”, “bever-
ages”, “sugars and confectionary”, and “oils and fat”. The 
prices of foods within these groups cannot be adjusted since 
they are imported unless they are provided as free items or 
further subsidised by the government.

Limitations in using the fisheries scenario

A limitation in using fisheries as a scenario in this assessment 
is the lack of nutritional information for many marine spe-
cies commonly consumed in Tabonibara. A good example is 
that this study relies on generalised nutritional information 
for reef fishes, without specific categorisation by species. 
This absence of specific data makes it challenging to accu-
rately determine the precise nutrient composition of marine 
foods for use in the analysis. Consequently, it impedes a 
comprehensive understanding of the potential nutritional 
benefits offered by marine resources that are commonly 
consumed in Tabonibara, including various reef fish species, 
marine plants, invertebrates, and seaweeds such as seagrape 
(kureeben taari), sea noodles (te iaia), peanut butter worm 
(te ibo), and strawberry conch (te nouo), and their role in 
promoting a balanced diet in Tabonibara. 

Scenario recommendation and extra expenditures

The combined scenario (baseline FHAB diet and fisheries 
and agriculture scenarios) is possibly the most effective ap-
proach for the Tabonibara community to achieve an afford-
able FHAB diet. Moreover, it is arguable that this scenario 
demonstrates how broadening recommendations (such as 
incorporating additional locally available nutritious no-cost 
foods in Tabonibara) could decrease the cost of a nutritious 
FHAB diet in the village.

Baseline FHAB diet
Baseline FHAB diet + fisheries scenario
Baseline FHAB diet + agriculture scenario
Baseline FHAB diet + fisheries and agriculture scenarios
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However, it is crucial to emphasise that the initiatives en-
dorsed within this study do not involve distributing free 
food; instead, it focuses on enhancing Tabonibara’s house-
hold food production initiatives, which may require house-
hold investments or expenditures. For example, due to Ta-
bonibara’s location on a coral island with predominantly 
alkaline soil, limited fresh water, and frequent droughts, 
Tabonibara households would incur extra expenses for en-
vironmental rehabilitation to support the growth for food 
crops such as cabbage and tomatoes. Such costs could in-
clude soil fertilisation and the provision of supplementary 
fresh water. 

Similarly, in the fisheries scenario, fishermen would need to 
invest in fishing gear to access fish, which also adds to finan-
cial considerations. While both agriculture and fisheries sce-
narios may involve setup costs, the agriculture scenario may 
require higher and continuous investments due to the need 
for soil rehabilitation and ongoing maintenance compared 
to fishing gear for the fisheries scenario, which could be one-
time investments.

Conclusion
The CotD analysis has established a benchmark for Taboni-
bara’s initiatives on improving the community’s livelihoods 
components to make sure that household income is suf-
ficient to ensure an improved nutritional status. However, 
it should be noted that the CotD analysis is purposely de-
signed to examine pre-existing affordability gaps, and not 
the effects of intervention. 

This study identified marine foods alongside vegetable food 
crops as major food sources that could provide Tabonibara 
villagers access to a free and nutritious FHAB diet. Even 

though the agriculture scenario developed through FGDs 
can bridge the affordability gab for Tabonibara to access 
a cheap and nutritious FHAB diet, combining it with the 
fisheries scenario could further reduce costs for access to nu-
tritious FHAB diets by 86%.

This study concludes that the annual cost of AUD 1430 for 
a family of five is possibly the most adequately and cultur-
ally appropriate diet cost for a typical Tabonibara household 
to afford a nutritious FHAB diet. Integrating the fisheries 
scenario with the agriculture scenario in Tabonibara is cul-
turally appropriate, considering Tabonibara is a coastal com-
munity, and fisheries play a crucial role in the traditional 
lifestyles of the villagers. The integration not only ensures 
the suggested scenarios are affordable and nutritionally ad-
equate, but also promotes their cultural significance in ad-
dressing the community’s dietary requirements. 

Given the significant opportunity presented by the fisher-
ies scenario to help Tabonibara achieve their goal of free ac-
cess to an affordable and nutritious diet, this study strongly 
recommends further research on the nutrient content of 
marine species that are not only available in Tabonibara, 
but throughout Kiribati. Enhancing our understanding of 
the nutritional value of marine species, which play a crucial 
role in the diets of Tabonibara (and all of Kiribati), could 
offer valuable insights into how fisheries can contribute to 
achieving nutritious diets in Kiribati communities in a cost-
effective manner.

Finally, this study acknowledges the valuable support pro-
vided by CBFM for community food security. It suggests 
that CBFM should consistently prioritise both nutrition 
and ensuring affordable access to free foods as key aspects 
of its objectives to effectively address food security goals. 
Therefore, CBFM activities should promote sustainable 

Women in Tabonibara developing their food security plans to support their village’s 
CBFM goals. Image: ©Tarateiti Uriam, CBFM team in Kiribati 



33

•  News from in and around the region  •

fishing practices while also exploring other potential ini-
tiatives to improve community access to nutritious diets. 
Hence, it is strongly suggested that similar studies be un-
dertaken in other CBFM communities to explore strategies 
that could alleviate affordability gaps and enhance CBFM 
community access to nutritious diets.
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Introduction
Community-based fisheries management (CBFM) in the 
Pacific has been widely accepted as being critical to meet-
ing the food security and livelihood needs for island popula-
tions (Govan and Lalavanua 2023). The need for such tools 
is evident, in part, by dedicated efforts and initiatives over 
the last decade to develop fit-for-purpose policy, strengthen 
capacity for local management, reinforce (and/or expand) 
support networks, and integrate appropriate science (Forum 
Fisheries Agency 2015; Pacific Community 2015, 2021). 

National programmes of various forms have been established 
across the region to support people living in coastal com-
munities to manage their own immediate marine resources, 
often through community managed areas. Common to 
all these programmes is the critical role of monitoring, as 
a key source of information for local management, and an 
early warning of change (Shedrawi et al. in review). While 
conventional tools for fisheries monitoring are typically 
designed to produce maximum sustainable yield or stock 
assessment-type metrics, such tools have proven unsuitable 
in the context of the highly diverse and dynamic fishing 
practices encountered in community fisheries (Andrew et 
al. 2020). In our view, monitoring should primarily serve 
local forms of management, sometimes codified in commu-
nity management plans. Design of data collection strategies, 
and associated data applications should, therefore, be usable 
by local communities as they take management action that 
ensures benefits continue meeting their needs over the long 
term. The magnitude and diversity of this challenge is such 
that there is no single solution. With current advancements 
and increased accessibility in artificial intelligence (AI) tech-
nology progressing alongside a better understanding of the 
needs for community-based fisheries management (CBFM) 
in the Pacific, it is useful to explore how automated forms of 
CBFM monitoring could potentially help support the long-
standing ambition of feeding timely relevant information 
into local management. In presenting experiences here, we 
do so with the acknowledgement that resourcing and tech-
nical support remain a challenge at scale.

This contribution is made up of four parts, with this in-
troductory article setting the scene and background to the 

subsequent articles. The articles by Sami and Sokach, and 
by Nikiari et al. summarise experiences in designing and 
implementing monitoring in Vanuatu and Kiribati, respec-
tively. They contextualise their experiences in relation to the 
broader national programmes for CBFM in their countries. 
The final article by Aisea et al. presents early experiences 
as part of a PhD research project (led by Latu Aisea) that 
critically examines the evolution and functioning of the 
special management areas (SMA) Programme in Tonga. As 
part of his research project, CBFM monitoring will be ap-
plied across three communities, thereby offering insight for 
national SMA coordinators. The four articles collectively 
outline how the methods emerged, from design to imple-
mentation, and with that present lessons that may usefully 
integrate into a broader regional discussion on the challeng-
es to monitoring CBFM.

Integrating automation into CBFM 
monitoring
The initiatives and instruments presented in this set of papers 
are novel for CBFM monitoring. The applications developed 
marry in-country capacity and state-of-the-art AI computing 
technology. This integration streamlines data collection with 
rapid subsequent processing and analysis, and timely feed-
back of findings into management. Two fundamental pieces 
of work were integrated to enable this advance. First, previous 
CBFM monitoring paper-based tools, which set out some 
key principles for CBFM monitoring, were used as a founda-
tion for next steps (for more details see Andrew et al. 2020). 
This includes, in the most pragmatic sense, the use of photo 
mats to capture fish catches, thereby minimising time and ef-
fort burdens on participating fishers. Second, it builds on the 
parallel development of the broader Ikasavea platform, an AI-
enabled, regionally implemented coastal fisheries monitoring 
system developed by the Pacific Community (SPC) with its 
partners (for more details see Shedrawi et al. 2023; Shedrawi 
et al. in review). What has resulted is a community monitor-
ing module (hereafter referred to as the “community mod-
ule”) within the Ikasavea platform. Below we briefly outline 
the specifics of the community module, and with that contex-
tualise it within Ikasavea.

Monitoring community fisheries: Exploring utility of 
automated monitoring to support adaptive management
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In basic terms, Ikasavea, through its mobile application on 
tablets, forms a portal between the field and advanced data 
computing systems hosted and managed at SPC, in Noumea, 
New Caledonia. The application houses several monitoring 
modules that allow tailored data collection methods to feed 
data into, and outputs from, the same computing system. 
Current modules on Ikasavea support include, for example, 
monitoring at fish markets, from central landing sites, and 
from coastal communities. Data are collected by taking pho-
tos of fish and running surveys to capture additional data as-
sociated with the fishing event or market stall, depending on 
what module is being used. All data are saved on tablets to 
be uploaded to the central server when connection to the in-
ternet is established. Once uploaded, survey data are saved in 
a database and images are entered into a series of automated 
processing and analysis steps broadly summarised as follows: 

 8 First, raw images are made ready for the AI system to 
extract information. This involves calibration of the 
image (e.g. straightening image perspective), fixing 
the colour spectrum, isolating particular fish speci-
mens, and adjusting orientation of the specimen for 
length measurements. 

 8 Second, the species is identified whereby computer 
vision models are used to suggest likely species 
options (and confidence estimates). During learning 
phases of the system this stage requires human vali-
dation to either confirm the suggested species name, 
or correct it. 

 8 Third, using species information and length meas-
urements, a weight estimate is produced based on 
standard known length-weight ratios by species. All 
these data are used as a basis for running queries and 
generating tailored data reports as needed. 

The above sequence of steps is largely the same for data com-
ing in from all modules. However, the way data are collected, 
and information afterwards applied, is module-specific. In 
that, the community module has a specific guiding method-
ology, as outlined in a three-part manual. The articles from 
Vanuatu and Kiribati outline in more detail how this has 
practically been implemented. Broadly speaking, monitor-
ing takes place once or twice a year over intensive two-week 
periods, simultaneously in select communities that each 
have a CBFM plan. Enumerators are selected and trained 
before data collection (enumerator teams typically include 
fisheries staff and community members). On return, data 
are uploaded for processing and data validation. The system 
provides national data coordinators with automated reports 
from the data, by community and aggregated at a national 
level. These reports are then used to close the loop and pro-
duce material for information feedback to those commu-
nities as part of CBFM awareness and planning meetings. 
These sometimes involve the data coordinator and other 
times simply by the CBFM committee themselves.

Considerations for “going AI”
The application of computer vision and machine learning 
technology is radically altering the broader field of fisher-
ies monitoring (Ditria et al. 2022), and so too how data 
informs management. In comparing manual, paper-based 
monitoring and the automated AI-driven monitoring, time 
taken for data turnaround during the first round of imple-
mentation in 2023 (i.e. from data collection to reporting) 
was estimated to be 12 times faster, with data returned to 
communities within weeks rather than months. The first 
round of implementation of the automated monitoring 
method involved validation of 11,456 fish. The system’s 
digital structure allows for tailored analysis for application 
at various governance levels, from single communities to ag-
gregated data at national, and even regional level. The use 
of imagery as the raw data, moreover, means retrospective 
analyses can conceivably be run at any point, something of 
value into the future as technology advances and/or histori-
cal baselines are needed.

The rate of development of AI technology integration in 
fisheries is rapid. Throughout the region there are examples 
of AI-driven monitoring systems being trialled and tested. 
What makes the Ikasavea platform distinct is how its design, 
evolution and development has been embedded within na-
tional monitoring programmes. The testing and refining of all 
stages of development was carried out through fisheries offic-
ers from across the region, monitoring at market sites, land-
ing sites and in communities. What is emerging is a system 
designed by and for Pacific national monitoring needs, where 
all data remain in ownership of member countries and shared 
to accelerate learning, under SPC’s Pacific data agreement.

With specific reference to the community module, CBFM 
teams from national fisheries agencies in Kiribati and Va-
nuatu spearheaded the development and current applica-
tion, underscoring the Pacifica identity and ownership of 
Ikasavea. Overall, it is another example of emerging tech-
nical expertise and science capacity in the region, further 
supporting arguments for directing investments towards the 
growing number of Pacifica researchers and practitioners. 
In noting this, significant challenges remain in considering 
practically how such technology can be made part of ongo-
ing national programmes. Resourcing, sustainable financ-
ing and technical support will remain a challenge given the 
contemporary pressures that communities and their sup-
porting national agencies face. Experiences presented here 
reflect work undertaken in communities within specific 
timeframes (rounds) and across a small subset of commu-
nities based on criteria by country that ensures meaningful 
representation. These are measures taken because of limited 
resources. With that, we invite discussion on what part this 
technology can play next to other monitoring activities in 
national programmes to not only effectively inform CBFM 
locally, but also coastal fisheries management at large.
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An insight into innovative CBFM monitoring in Vanuatu
Abel Sami and Ada Sokach - Vanuatu Fisheries Department, Vanuatu

Fitting monitoring into Vanuatu’s national 
CBFM programme
In Vanuatu, there are two principal policies directing the 
management of coastal fisheries towards achieving the tar-
get of sustainably supporting the health and well-being of 
all ni-Vanuatu: the Vanuatu National Fisheries Sector Policy 
2016–2031 and the Vanuatu National Roadmap for Coastal 
Fisheries – 2019 to 2030. The implementation of these is 
under the responsibility of the Vanuatu Fisheries Depart-
ment (VFD). These documents clearly identify the need for 
enhanced information and communications to strengthen 
consistent and reliable coastal fisheries’ data collection that 
better supports communities, and with that, understand the 
status of resources. 

Various initiatives in community-based monitoring have 
been implemented in Vanuatu over the last decades (e.g. see 
Dumas et al. 2009; Johnson et al. 2020; Sami et al. 2020). 
VFD’s implementation of paper-based CBFM monitoring 
between 2019 and 2021 stands as the lead example. Follow-
ing this, VFD sought to integrate its CBFM monitoring 
tools such as TAILS++ and solar-powered freezer moni-
toring. Reflections by data enumerators during these early 
CBFM monitoring phases, indicated interest to transition 
from paper to a digital format, primarily to reduce work-
load and error during data collection. Given the simultane-
ous advancements in AI monitoring systems at a regional 
level (automating the identification of species and providing 
cloud-based platforms for data management), the transition 
to a new generation of CBFM monitoring was supported by 
VFD in 2022 (in 2021 early field testing of Ikasavea was un-
dertaken in Peskarus [Malampa Province] and Mangaliliu 
[Shefa Province]). Three main reasons drove this decision 
to: 1) enhance fishers’ participation in an adaptive manage-
ment process for coastal fisheries resources; 2) minimise the 
burden on measuring the effectiveness of CBFM; and 3) 
contribute meaningfully to the VFD Data Division. 

In addition to this transition, VFD proposed further ad-
justments to the implementation strategy. Emphasis by the 
Government of Vanuatu to operationalise the decentralisa-
tion policy saw VFD prioritising the alignment of its existing 
networks so as to achieve fair distribution throughout the 
six provinces. To meet this goal, CBFM monitoring’s reach 
was adjusted to include one community site per province, 
using community representatives within VFD’s networks 
for data collection (i.e. TAILS+ monitoring officers and 
Authorised Officers). VFD supported the transition by co-
financing and co-implementing the first round of the new 
generation of automated CBFM monitoring, and providing 
access to fisheries observers for data collection. Efforts have 
been made to also ensure that data are utilised in manage-
ment. As an example, in December 2023, VFD’s CBFM 
unit conducted a “data translation workshop” with commu-
nity representatives and provincial fisheries officers. Its focus 
was to help practitioners identify patterns and trends and 
to translate these into meaningful implementation actions. 

Vanuatu Fisheries Department enumerator during a practical training in 
Takara (Shefa Province), using the Ikasavea application to collect community-
based fisheries management monitoring data from a fisher (2023).  
Image: ©VFD
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Collaborative design 
In early 2022, CBFM officers from VFD and Kiribati’s 
Ministry of Fisheries and Marine Resources Development 
(MFMRD), through the ongoing collaboration with UOW 
and SPC-FAME, assisted in integrating aspects of the man-
ual CBFM monitoring questionnaires and photo mat meth-
od into the Ikasavea application. A workshop was held in 
Noumea, bringing together expertise under these partner-
ships, to develop a first iteration of the community moni-
toring module. Following this, the module went through 
several refinements as the fish species identification system 
and fish measurements software were trialled, question-
naires tested, and final design of the photo mat to be used 
for data collection was complete. In early 2023, the com-
munity module was field tested in both countries with final 
feedback sent to SPC-FAME, which further informed the 
three-part accompanying manual.1 The manual functions 
to support implementation as well guide training sessions. 
The implementation of the first round of data collection oc-
curred in the second half of 2023.

The module consists of two questionnaire forms: 

i  A catch survey, which captures catch data for single 
trips by each fisher surveyed during a data collection 
round, and which is linked to photos taken of fish 
caught during that fishing trip; and

ii  A context survey, which captures broader percep-
tions (e.g. on management, state of the environ-
ment) and fishing behaviour data from each fisher 
that participates in the catch monitoring survey dur-
ing a round. 

While the former is carried out each time a fisher returns 
home from a fishing trip, the latter is carried out just once 
per fisher per round. Data from both surveys are important 
in providing insight not only to what was caught during the 
round, but also how that fits into the context of local fishing 
habits, changes and management actions.

Implementing a first round
In August 2023, VFD’s CBFM unit and Research Division 
organised a three-day training on the use of Ikasavea. Work-
shop participants included eight community representa-
tives (including Tails++ monitors and Authorised Offic-
ers) and 12 VFD observers, totalling 20 enumerators. The 
training covered two coastal fisheries monitoring modules 
on Ikasavea – the community module and the landing sur-
vey module. The training included a field visit to a nearby 
community to put into practice how to collect the data with 
fishers (photo 1 and 2). Enumerators were deployed im-
mediately afterward to the community sites for two weeks 
(enumerator teams per community were made up of a com-

munity member and a VFD observer). David Abel, VFD 
Observer and Enumerator at Peskarus, noted:

I was allocated to do data collections at Peskarus, a 
site with a huge amount of fishing activity on a daily 
basis. Using the digitised form has massively im-
proved the data collection process and also enhanced 
fishers’ satisfaction. 

Table 1 shows the six sites where the community module 
was conducted. In addition to the six sites, there was an ad-
ditional seventh site during the same round (Malokilikili 
island, Sanma Province), where the Research Division led 
monitoring efforts using the landing survey module. Of the 
six community sites surveyed, Loh (Torba) was still devel-
oping a CBFM plan, and its tabu area was managed by the 
chiefs and community without formal collaboration with 
VFD. Since the training undertaken with the CBFM Unit 
and Research Division, they are now working alongside 
VFD to develop their CBFM plan, and are seeking to final-
ise it before the end of 2024.

Round 1 commenced with a community awareness meeting, 
led by the enumerator team. These meetings informed fish-
ers and the general community of the upcoming monitor-
ing activities. With conclusion of the data collection round, 
each enumerator team debriefed with the CBFM data co-
ordinator back at VFD headquarters. During these debriefs 
data were checked before uploading through the web inter-
face. Once the fish identification was verified, a report was 
fed back to the community. The same cycle repeats for each 
round of data collection, with the exception that training in 
repeated rounds will involve a shorter one-day refresher and 
that awareness meetings in communities involve a specific 
focus on reflecting on previous data results and any actions 
taken towards that. 

Vanuatu Fisheries Department enumerator using the community 
module on Ikasavea to take a photo of the catch laid on the fish mat 
catch in Vanuatu (2023). Image: ©VFD

1 You can access the community survey manuals here: https://www.spc.int/CoastalFisheries/FieldSurveys/PtwSurvey 
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Preliminary results
While all six surveyed sites indicated that fishers mostly tar-
geted reef habitats to catch reef fish and invertebrates, the re-
sults in Figure 1 show considerable diversity in fishing practic-
es. Gear use can be highly community-specific, with Kwamera 
still practising traditional fishing methods that use bamboo 
rods and bow and arrow; something rarely done in the other 
communities. Naone (Penama Province) offered a distinctly 
different context with the fishing ground, including the river 
mouth and areas farther upstream where freshwater prawns 
are commonly caught. Freshwater prawns are highly valued 
and tend to be targeted more often during the rainy season, 
which coincided with the first round. This change in target 
species likely affected the total weight of finfish recorded, 
which was low, despite fishing effort being high.

# Province Site Lead (CBFM unit / Research unit) # Fishers

1 Torba Loh CBFM unit 16

2 Sanma Port Olry CBFM unit 17

3 Penema Noane CBFM unit / Research unit 31

4 Malampa Peskarus CBFM unit / Research unit 34

5 Shefa Takara CBFM unit 36

6 Tafea Kwamera CBFM unit 13

Table 1. Community fisheries monitoring was conducted in the six sites, noting number of participating fishers.

Results in Figure 2 shows a series of perception and knowl-
edge-based variables of fishers in surveyed communities, 
including knowledge of the status of tabu areas (i.e. open 
or closed), average time it takes to reach fishing sites, extent 
of fishers’ knowledge on current fishing rules, perceptions 
on compliance, and any concerns regarding the resource. 
With the exception of Peskarus (Malampa Province) and 
Port Olry (Sanma Province), where some people reported 
that the tabu area was opened during the monitoring period, 
all fishers in all sites noted closed tabu areas. The average 
time taken to reach the main fishing grounds reflect levels 
of accessibility to fishing grounds, where market-driven 
fishing in Peskarus (Malampa) reported boats and canoes 
taking more time to reach the fishing sites than the more 
subsistence-oriented fishing in Kwamera, where the major-
ity of fishing sites are within walking distance. Takara (Shefa 

Figure 1. Catch monitoring findings for the six survey sites completed in August 2023 in Vanuatu.
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Province) indicated poor levels of knowledge on rules, sug-
gesting more awareness may be needed, possibly through 
the tabu area committee. It is worth noting the reasons 
why people appeared as concerned in Peskarus and Naone. 
Results showed that in Naone, concerns are mainly linked 
with the use of a local poison during fishing activities and 
substantial pollution. On the other hand, in Peskarus these 
concerns appeared more related to a lack of fish outside of 
tabu areas and the community’s growing population, culmi-
nating in low compliance with rules.

Signs of informing active management
Community CBFM plans are subject to periodic reviews. 
These are moments when community leaders and/or com-
munity committees can use data from CBFM monitoring 
to make informed adjustments to their plans. The qualita-
tive data in particular may help in assessing compliance of 
local fishing regulations. Kwamera (Tafea Province) is a 
good example of this; the community was in the process of 
reviewing its CBFM plan during the first round, with the 
final consultations and local endorsement of the revised 
CBFM plan expected in late April 2024. The community 
report indicated large quantities of small reef fish caught, 
many of which were herbivores. The species caught most 
often also contributed the most weight to finfish catches in 
Kwamera – the Little Spinefoot (Siganus spinus). A total of 
190 Little Spinefoot were recorded, with a total weight of 
17.6 kg, and an average length of 16.5 cm. While size at first 
sexual maturity is unknown for the Little Spinefoot, these 
figures suggest that there may be a need to monitor this spe-
cies more closely, and to understand its ecology and role on 
the reef. The report also highlighted key information from 
qualitative data. Results reflected good knowledge of recent 
collectively developed local rules resulting from local meet-
ings led by the chair of the tabu area. A ban on night diving 
and use of small-sized hooks were, for example, well known 
and more effectively monitored. These have become includ-
ed in the revised CBFM plan.

In Takara (Shefa Province), leaders were particularly in-
terested in data on invertebrate harvests since youths and 
women were anecdotally noted to have started collecting 
and gleaning more. As a result of the increasing number of 
people gleaning and collecting invertebrates, VFD received 
a request to report on species of invertebrates (e.g. numbers 
and weight of catch, participation) as part of the commu-
nity information feedback. It is worth noting that the com-
pliance level in Takara was perceived as low (i.e. 16%, see 
Fig. 2). Some noted that this is likely related to the passing 
of the late Chief Robbie earlier in 2023. Chief Robbie was a 
respected leader in the community and an authorised officer 
in Takara. He was heavily involved with fisheries activities 
and contributed to ensuring that high levels of compliance 
were met.

While data collected from Ikasavea’s community module 
primarily supports communities to manage their resources, 
the potential for wider applications of data is well appreci-
ated. Application of Ikasavea in Vanuatu is at a relatively 
early stage (i.e. community and landing site modules), but 
VFD continues to commit resources and staff to support 
development and implementation efforts. In subscribing to 
the platform (i.e. integrating Ikasavea functioning within 
VFD systems and training of staff in its use), application 
of other Ikasavea modules is likely to help address some of 
VFD’s enduring challenges, including monitoring fish trade, 
FAD fishing, and/or specific economically important fish-
eries (e.g. deep bottom snapper, and diamond back squid). 
VFD’s Research Division notes the value of the photo mat 
collection method, as it allows for bulk data collection in a 
short period of time, proving to be an effective way to gather 
data quickly with little burden to the fisher. Furthermore, 
data are contributing to VFD’s species-specific fish stock as-
sessments, involving the analysis of spawning potential ra-
tios and other metrics of health status (i.e. building national 
baselines for certain coastal resources). VFD is also interest-
ed in monitoring significant fishing events (e.g. associated 
with church fundraising, tabu area openings, or custom 
practices), for which Ikasavea can be a useful application.

Figure 2. Findings from the context survey (qualitative section) with individual fishers at the six community sites in August 2023, 
reflecting on key perception- and knowledge-based variables for community-based fisheries management. The grey cells above 
the charts indicate the fisher responses being measured, for which bars below are displaying results.
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Experiences in digital CBFM monitoring in Kiribati
Beia Nikiari, Tooreka Teemari, Karibanang Tamuera, Manibua Rota and Tarateiti Uriam Timiti 
Ministry of Fisheries and Marine Resources Development, Kiribati

played a crucial role for MRFMD, contributing to nation-
al research reports, for example, on the status of bonefish 
(Albula spp.) in Nonouti island and informing policy de-
cisions. Having established the value of community-level 
catch monitoring, the next step was to make gathering that 
data more efficient, and monitoring functionality attune to 
management needs (i.e. quicker data turnaround). Hence 
a co-design and trialling process started of a digital mode 
of catch monitoring, developed under the existing set of 
partnerships between MFMRD, VFD, University of Wol-
longong (Australia) and SPC-FAME, which resulted in the 
community monitoring module on Ikasavea.

Implementing a first round of digital 
monitoring 
The initial stage involved training sessions for both data 
collectors and trainers. The training sessions were conducted 
separately, with data collectors concentrating on gathering 
and uploading fishing data. Data trainers on the other 
hand needed expertise on both data collection techniques 
and how to instruct data collectors to conduct the CBFM 

People in Kiribati rely heavily on coastal fisheries resources 
for food security, livelihoods and rural economic develop-
ment. Sustainable management of these resources is essen-
tial to ensure their long-term viability. Monitoring plays a 
crucial role in guiding management decisions in communi-
ties where CBFM is established. Under the Coastal Fisher-
ies Division, a CBFM monitoring programme initially com-
menced in 2019, under a first generation of monitoring that 
involved five communities. In 2022, the programme initi-
ated a transition to its second generation, with a shift in its 
approach that substituted paper-based surveys with digital 
monitoring. With that, it expanded to service eight com-
munities. This article provides an overview of digital catch 
monitoring efforts in Kiribati, highlighting key initiatives, 
challenges and future directions.

The collection of substantial data during the first generation 
of CBFM monitoring between 2019 and 2021 represented 
a significant milestone in supporting community manage-
ment plans. Providing feedback that gave insights into each 
community’s fishery resources allowed community leaders 
to make better decisions regarding fishing practices and 
implement necessary management measures. The data also 

Kiribati Ministry 
of Fisheries 
and Marine 
Resources 
Development 
staff 
participating 
in training of 
the community 
module in 2023. 
Image: ©Kiribati 
MFMRD
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monitoring surveys in the field. The training was guided by 
the co-developed community module manuals. The training 
also aimed to expand the programme’s reach, enabling other 
units within MFMRD to assist and ultimately undertake 
monitoring activities. The training encompassed sharing 
details about CBFM monitoring, the objectives behind 
it, and efficient methods for conducting the surveys using 
Ikavasea and its community module. Trainees were taught 
how to conduct awareness meetings, use the two survey 
forms (catch and context survey) to interview fishers, 
capture high-quality photos of the catch, and securely 
backup and upload their data to the web interface.

CFD officers served as data collectors, a decision made 
during an evaluation meeting with senior staff where re-
sults from the 2019–2021 monitoring programme were 
reviewed. The principal fisheries officer and senior officers 
expressed support of the CBFM monitoring programme, 
noting how it was generating useful data for the CFD’s re-
search activities, and encouraged the participation of offic-
ers in the programme. The introduction of digital CBFM 
monitoring garnered further interest among staff and prac-
titioners, prompting further expression of interest to join 
the programme. Fisheries officers sought hands-on experi-

ence in community-level data collections, while others were 
eager to compare its methodology and data with other simi-
lar surveys.

Eight community sites were selected for implementation; 
Bikaati (Butaritari Island), Tekuanga (Marakei Island), Nuo-
taea (Abaiang), Buariki (North Tarawa Island), Nabeina 
(North Tarawa Island), Bubutei (Maiana Island), Tebwanga 
Maiaki (Abemama Island), and Kabuna (Tabiteuea Island). 
These communities have management plans, actively engage 
within CFD’s national CBFM programme, and are strategi-
cally located across the Gilbert Island groups (encompassing 
northern, central and southern region coverage). It is hoped 
that this spread of communities will more accurately and 
comprehensively help capture the kind the fishing activities in 
Kiribati’s communities. During fieldwork, officers spend two 
weeks monitoring all fishing activity in a community, con-
ducting interviews with fishers spanning various demograph-
ics (i.e. men, women and youth of different ages). Additional 
information, concerns, comments or unanswered requests are 
recorded either in the comment section of each question or in 
a fieldwork observation diary. These records facilitate subse-
quent follow-up with the relevant units, ultimately enabling 
comprehensive reporting back to the community.

Women participating in community-based fisheries management monitoring in Kiribati in 2023. Image: ©Kiribati MFMRD
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Preliminary results
In total, 260 fishing context surveys and 523 catch surveys 
were completed during the two-week monitoring period. 
The data revealed that there was little in common between 
the communities in terms of the finfish they harvested. Not 
only did the total estimated weight of the catch vary be-
tween 766 kg (Bubutei) and 143 kg (Nuotaea), but the fish-
eries also differed in terms of diversity (99 species reported 
in Bubutei versus 44 species reported in Tebwanga Maiaki, 
see Table 1).

One common thread between several communities, how-
ever, was the importance of the silver biddy (Gerres spp.). 
Silver biddy was the most often caught fish in five out of 
the eight surveyed communities (Fig. 1). 

 1 Catch data presented here from Bikaati is incomplete as uploading to SPC servers was partially complete at the time of reporting.

Communities

Buariki Bikaati1 Bubutei Kabuna Nabeina Nuotaea Tebwanga 
Maiaki Tekuanga

Total no. of fish species 68 39 99 48 60 50 44 58

Total no. of fish caught 996 204 3363 486 840 500 582 1651

Total estimated weight 
(kg) of fish caught 228 116.1 766.4 209.2 190.7 143 250.8 179.4

Total no. of fish caught by 
families 17 14 26 21 20 18 10 22

Table 1. Biological summary of finfish caught across all eight communities during the two-week survey period.
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Figure 1. Top 3 most frequently caught species per community during the two-week survey period.

In fact, cumulatively, the silver biddy was the most often 
caught finfish, and contributed the greatest amount of bio-
mass to finfish catch (Fig. 2). This finding reflects the fact 
that silver biddy are considered a delicacy in Kiribati.

The popularity of the silver biddy is also connected to its 
widespread availability throughout lagoons, especially to 
fishers using gill nets. The data supports this, with lagoons 
being the most heavily fished habitat in Kiribati by a large 
margin, and nets the most often used equipment for men, 
and the second most favoured by women (Figs. 3 and 4).

Length data allows us to gauge whether interventions are 
required to ensure that community fisheries are sustainable. 
The average length of the 2905 silvery biddies recorded 
during the survey period was 15.17 cm (Fig. 2). This figure 
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Gerres sp. (15.2cm)

Albula glossodonta (32.4cm)
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Figure 2. A comparison across all 
eight communities during the two-
week survey period of: a) the most 
frequently caught finfish species 
(with average length in brackets) and 
b) those that contributed the most 
weight to the total catch (number of 
specimens in brackets).

Figure 3. The relative percentage of 
fishing trips that fishers spent in each 
habitat from all eight communities 
reported during the two-week 
survey period.
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aligns with the regulation stipulating a minimum size of 15 
cm for silver biddy, which ensures those fish caught are sexu-
ally mature, and can spawn at least once before being har-
vested. This suggests that intervention is likely not required 
at this stage.

However, among the 323 convict surgeonfish (Acanthurus 
triostegus) harvested, 98% were not yet mature, averaging 
only 12.7 cm (Fig. 2). Since convict surgeonfish are herbi-
vores that perform important ecological services in coral 
reef ecosystems, this poses a significant concern (Cvitanovic 
et al. 2007; Ogden and Lobel 1978). If populations of herbi-
vores decrease, an overgrowth of algae could occur, disrupt-
ing the fish assemblages that depend on the reefs.

Feedback from community members flagged a few bur-
geoning issues. In Buariki, certain fishermen highlighted 
noticeable shifts in the sea, particularly regarding the 
quantity and size of fish they usually catch. These changes 
suggest a decline in marine resources within the lagoon. 
Fishers suspect that the adoption of destructive fishing 
techniques, such as the use of small mesh gill nets and over-
fishing practices, might be driving these declines. Temoone, 
a fisher from Buariki recounted:

In the past, when we went fishing at the lagoon, 
we would often observe abundant schools of fish, 
causing the water to ripple and making it easier to 
capture them. However, today, the situation is dif-
ferent as such sightings are increasingly rare. 

Community leaders have made a commitment to restore 
fish populations and have implemented regulations, includ-
ing enforcing measures such as a ban on harvesting goatfish 
during spawning seasons.

Figure 5. Relative proportions 
of women and men who 
reported their preferred fishing 
target to be “finfish only”, 
“finfish and invertebrates”, or 
“invertebrates only” from all 
fishers surveyed during the 
two-week period.

While both women and men target invertebrates to a sig-
nificant degree (Figs. 4 and 5), our data corroborates past 
studies showing that invertebrates are particularly impor-
tant to women in rural I-Kiribati communities. They not 
only spend more time targeting invertebrates, but also usu-
ally have less access to other gear and fishing locations (Fig. 
5) (Fröcklin et al. 2014; Grantham et al. 2020).

Translating monitoring findings to 
management action
The results and findings of CBFM monitoring are crucial for 
the implementation of community management plans. By 
leveraging these results, communities can make informed de-
cisions and take proactive measures to manage their marine 
resources for the benefit of present and future generations. 

Some of the actions communities can take by using CBFM 
monitoring results include:

 8 Setting catch limits: Establishing sustainable catch 
limits for various fish species, ensuring that harvesting 
remains within ecological limits.

 8 Monitoring compliance with seasonal closures: Catch pho-
tos can record fish being caught during seasonal closures 
that have been set in place during peak spawning periods.

 8 Designing marine protected areas (MPAs): Catch mon-
itoring can inform the selection and design of MPAs, 
helping communities designate areas where fishing 
activities should be restricted or prohibited.

Figure 4. Gear and 
techniques reported by 
women and men from all 
eight communities during 
the two-week survey 
period. Note: The category 
“Other” includes multiple 
traditional techniques 
used to harvest specific 
invertebrates that have no 
equivalent English name.
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 8 Promoting selective fishing practices: Communities can 
use results to promote selective fishing practices that tar-
get specific species or size classes, reducing bycatch and 
minimising impacts on non-target species.

 8 Educating fishers: The data and findings can be used to 
educate fishers about the importance of sustainable fish-
ing practices and the need to conserve marine resources 
for long-term benefits.

 8 Collaborating with stakeholders: Communities can 
share catch monitoring data with stakeholders, includ-
ing government agencies, non-governmental organisa-
tions, and other communities, to collaboratively ensure 
coordinated management efforts.

 8 Monitoring and evaluation: Regular monitoring allows 
communities to track changes in fish populations over time 
and evaluate the effectiveness of their management meas-
ures, enabling adaptive management strategies as needed.

From CFD’s standpoint, using the Ikasavea community 
module makes gathering fishing behaviour data in commu-
nities more efficient, and therefore, more sustainable.

It was much easier to move quickly from place to place 
when we do not need to carry paper survey forms, pens, 
clipboards, a gridded mat and a camera … we had a 
better chance to survey more fishers/collectors returning 
from multiple locations. Toaiti Vanguna, CBFM officer

The centralisation of data storage, and the structure of the 
survey also reduces the chances of human error that often 
diminishes the quality of the data. Tokaimoa Tonganibeia, 
Fisheries Extension Officer based in North Tarawa, men-
tioned that he appreciated collecting data without needing 
to think about how to arrange his data, since the applica-
tion did it for him: The application put fisher information 
together including catch photos which avoid common error of 
data arrangement.

While initial results are starting to see communities react, 
repeatability and the sustainability of this catch monitoring 
activity will be vital for long-term support of CBFM: 

It will take time for people to get along with the activ-
ity, but in the end they realise it is another tool to help 
them in their fisheries management. Nabuti Mwem-
wenkarawa (Chairman of Buariki)

CBFM monitoring will continue to be conducted in these 
communities for the next two years, offering support as 
communities oversee their marine resources. The com-
munities need to be commended for actively contribut-
ing their fishing experiences and providing vital data that 
reflects the status of marine resources. Through learning 
from these experiences, community members will gain the 
knowledge and skills needed for making informed deci-
sions and managing resources effectively, ensuring sustain-
ability for both present and future generations.

What can research on CBFM monitoring mean for Tonga’s Special 
Management Area programme
Latu Aisea,1,2 Viliami Fatongiatau,2 Poasi Ngaluafe2 and Siola’a Malimali3

We present this work in honour of Poasi Ngaluafe, the late Deputy CEO and head of the Science Division at Ministry of Fisheries 
in Tonga, as an acknowledgment of his dedication and invaluable contributions to coastal fisheries in Tonga and the region. May 
his kind soul rest in peace.

1 Ministry of Fisheries, Science Division, Kingdom of Tonga
2  Ministry of Fisheries, Science Division, Kingdom of Tonga
3 Ministry of Fisheries, Fisheries Management Development Division, Kingdom of Tonga

Up until the turn of the century, coastal fisheries in Tonga 
were managed centrally by the government under its consti-
tutional monarchy (Gillett et al. 1998; Petelo et al. 1995). 
The recognition and adoption of community-based ap-
proaches saw the establishment of the special management 
area (SMA) programme (Likiliki and Haraldsson 2006; 
Malimali 2013) to support coastal communities in manag-
ing fishing activities and promoting conservation of marine 
resources. The programme commenced with the amend-
ment of the Fisheries Management Act (hereafter “the Act”) 
on 22 October 2002 (Tonga’s Fisheries Management Act 
2002). The amendment sought to empower coastal com-

munities and enable shared responsibility between commu-
nities and the government to improve the management of 
Tonga’s coastal fisheries. In 2006, Tonga registered its first 
coastal community under the SMA programme, and since 
then an additional 64 have registered, spread across the three 
main island groups of Tongatapu, Ha’apai and Vava’u. The 
Ministry of Fisheries coordinates the national programme 
on behalf of the government, providing resources and com-
munity support channelled through its three main island-
based offices in Nuku’alofa (Tongatapu), Pangai (Ha’apai) 
and Neiafu (Vava’u).
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The fundamental ideas behind the SMA programme are to: 
1) strengthen communities’ ownership rights over adjacent 
coastal zones and surrounding waters (Likiliki and Haralds-
son 2006); 2) mitigate external drivers of exploitation and 
overfishing on coastal resources that typically persist under 
open access regimes (Gillett et al. 1998; Petelo et al. 1995); 
and 3) enable environmental and economic benefits for 
Tongans living in coastal communities (Gillett and FAO 
2011). These principles are articulated in the SMA pro-
gramme’s key outcomes, which include: 

 8 restricting unauthorised access of outside fishers and/
or resource users into the SMA communities’ fishing 
areas;

 8 for SMA communities, to effectively conserve marine 
resources and manage fishing activities responsibly; 
and 

 8 support community well-being through economic 
growth, human development and employment oppor-
tunities (Bell et al. 1994).

Community-based monitoring in Tonga
As with analogous fisheries co-management initiatives 
throughout the region, one of the focal areas in the SMA 
programme is to ensure that communities are able to make 
informed management decisions. Monitoring activities are, 
therefore, a fundamental part of the programme design, in 
the same way that community management plans are (Taufa 
et al. 2018). Monitoring is primarily geared to feed informa-
tion into management plan implementation, but is also crit-

ical to overall programme management and national track-
ing of coastal fisheries. Quarterly SMA meetings allow the 
SMA Coastal Community Management Committee(s) and 
communities to come together to report and share updates 
on management efforts. It also allows any challenges en-
countered by the communities while managing their SMA 
area to be addressed. These meetings serve as a platform for 
MoF to offer appropriate technical guidance and solutions 
to emerging issues, and to report on data from monitoring 
activities conducted by either the community or MoF, often 
at aggregated national or island level. The SMA programme 
applies a portfolio of monitoring tools, including periodic 
benthic monitoring, socioeconomic surveys, and commu-
nity fish catch monitoring. While benthic monitoring and 
socioeconomic surveys are driven by MoF’s science team, 
the community fish catch monitoring is community-led and 
depends on community submissions of manually completed 
paper data sheets, which are then entered into a database by 
fisheries officers.

By registering under the SMA programme, communities 
commit to monitoring catches in their SMA area through 
the community fish catch monitoring activity. This respon-
sibility falls under the function of the SMA committees of 
each SMA community as part of their roles in managing 
their SMA areas. The community fish catch monitoring is 
a voluntary and participatory community-based monitor-
ing activity that is ongoing throughout the year. It involves 
members of the SMA committee (CCMC) gathering infor-
mation from community fishers’ fishing activities. Training 
CCMC members in the collection of catch data is con-
ducted by MoF staff as part of community capacity building 

Presentation on community module during the community-based fisheries management monitoring training.  Image: ©Latu Aisea
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Community enumerators taking photos of 
the catch as part of the community module’s 
Catch Survey.  Image: ©Latu Aisea

activities. The method involves the regular and standardised 
collection of information about fish catch (weight and aver-
age length), fishing effort (fishing gear, fishers, travel time 
and actual fishing time), and fishing grounds (location, 
habitat, depth).

Monitoring data are collected and submitted to MoF and 
entered to the database for analysis. It is presented to the 
MoF during the quarterly Data Working Group meetings 
of the Ministry and with CCMCs and SMA communi-
ties during the quarterly SMA meetings. The data can be 
used to assess whether there has been a positive or negative 
impact on the community fish catch and/or harvesting and 
effort levels, due to the establishment of the SMAs. 

While challenges remain, the SMA programme has been 
successful in collecting long time series of catch data. Expe-
riences of the programme’s community-based monitoring 
thus far indicates that participation is highly variable, with 
only a select few communities consistently providing data. 
The reality of voluntary year-round community-based mon-
itoring in Tonga reflects the magnitude of the challenge in 
gathering data from many remote communities. In addition 
to the physical barriers of distance and weak connectivity, 
is the fact that people lead busy lives. Monitoring is time 
consuming and laborious, so committing people or groups 
to voluntarily doing it is a tall order. The influx of seasonal 
work programmes furthermore sees many individuals in the 
community, including members of the CCMC, spending 
long periods of time abroad, often disrupting data collection 
efforts due to the travel of trained CCMC members. 

Examining other approaches in community 
fisheries monitoring
Tonga has contributed to designing and testing new digital 
forms of monitoring, with the MoF science team playing 
an important role in testing and refining the technology in 
Ikasavea. Many thousands of images gathered since 2021 at 
markets and landing sites in Nuku’alofa have been fed into 
machine learning processes that have improved the func-
tionality of Ikasavea. To date, MoF has focused primarily on 
applying the “landings” and “market” monitoring modules, 
where “single-fish-on-a-board” images have been used.

It is in this context that a broader PhD research project led 
by Latu Aisea offered an opportunity for new insights. Ai-
sea’s PhD research commenced in 2023 and looks to criti-
cally examine the evolution of community approaches un-
der the SMA programme. As part of the research project, 
three SMA communities (Ovaka, Koloa and Makave) in 
Vava’u have agreed to participate in carrying out two rounds 
of data collection in 2024. Data collected will serve both lo-
cal management under the guidance of SMA coordinators 
and contribute to the PhD research. Monitoring will use 
the Ikasavea infrastructure to collect, process and provide 
feedback data from catch images, something MoF science 
staff are already familiar with. As such, this offers a unique 
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opportunity for the SMA coordinating team to examine 
other methods and how they relate to the needs of the SMA 
programme.

In March 2024, Aisea commenced fieldwork, and as part 
of that, a training was organised involving 13 participants 
(6 women and 7 men) that included community enumera-
tors, staff from the Vava’u Environmental Protection Agen-
cy (VEPA), a local NGO, SMA fisheries officers based in 
the northern Vava’u fisheries office, and senior staff from 
the MoF coastal fisheries science team. Led by a collabora-
tive team made up of Aisea and data coordinators from the 
Vanuatu (A. Sami) and Kiribati (B. Nikiari) monitoring 
programmes, the training represented an intra-Pacific skills 
exchange. Utilising the three-part manual for the commu-
nity module, participants were guided through three days 
of training that involved introduction to the theory and me-
chanics of the system, run-through of all the data collection 
tools, scenario testing, and finally, practical field testing. The 
training also covered a session on displaying images in the 
web interface and highlighted the features of how the AI 
calibrates those images. Community enumerators will en-
gage in catch data collection within their respective com-
munities throughout the research fieldwork, while other 
enumerator team members (from MoF and partners) rotate 
every two weeks across the three study communities. 

Critical considerations for integration
Since the SMA’s inception 18 years ago, the programme has 
expanded to include more than 50% of coastal communi-
ties in Tonga. MoF’s interest to assess the effectiveness and 
outcomes of the SMA programme is timely, and one that 
complements emerging monitoring methodologies. The 
transition from paper-based to photo-based data collection 
has significantly improved the accuracy and efficacy of col-
lected data in market and landings surveys, and allows for 
more streamlined data management. 

In noting the above opportunity, there are important consid-
erations to be worked out in realising targets and ambitions 
of the SMA programme. First and foremost, it is critical to 
consider if adequate resources and funding are available for 
implementation over the long term, particularly given the 
commitment that communities will be making. Any ap-
plication of the community module nationally would have 
to consider carefully what the most cost-effective approach 
would be, given available resourcing. This requires determin-
ing whether data collection is driven by MoF staff or by com-
munity enumerator teams (or a combination), and whether 
community monitoring should be implemented across all 
SMA communities or in select communities in each island 
group. If the latter, then what kind of criteria would guide 
the selection to adequately represent the diverse community 
fishing contexts across the SMA programme? Whatever im-
plementation strategy is used, it is imperative to understand 
how data from communities could contribute to estimating 
the coastal fisheries’ contribution to Tonga’s gross domes-

tic product, a principal ambition of the SMA programme. 
Finally, some challenges remain regardless of the technical 
methods applied, such as issues of varying levels of commit-
ment among SMA communities, and of sustaining consist-
ent and reliable monitoring in the face of people spending 
long periods of time out of the community. 
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Coastal fisheries data collection in the Pacific Islands 
region, and the need for a fresh approach to management
David J. Welch1

Data-less and data-poor management are, under the circumstances, not just valid alternatives. They are an imperative. 
( Johannes 1998:145)

Background
In the Pacific Islands region, marine fish and invertebrates 
are critically important for food security and livelihoods, 
providing 50–90% of animal protein for Pacific Islanders 
(FAO 2015. Per capita marine resource consumption rates 
in the region significantly exceed the global average by as 
much as three to five times in some Pacific Islands coun-
tries and territories (PICTs) (FAO 2015). While the recent 
Benefish study2 cannot identify an actual monetary value 
for the social, health and cultural values that coastal fish-
eries support, it does demonstrate that coastal fishing is a 
significant contributor to the GDP of PICTs (Gillett and 
Fong 2023). Despite this importance, and the recent devel-
opment of notable regional, subregional and national poli-
cies for coastal fisheries management (e.g. SPC 2015; MSG 
2015; Vanuatu Fisheries Department 2019), implementa-
tion has been hampered by resourcing not yet matching 
what is required (Gillett 2016). While there are examples of 
positive progress continuing to emerge in recent times, par-
ticularly in support of community-based fisheries manage-
ment (CBFM) approaches, management of coastal fisheries 
in PICTs is considered to be lacking or largely ineffective 
(e.g. Gillett et al. 2014; Govan et al. 2013; CFWG 2019; 
Welch 2021). From the latest Benefish study, Gillett and 
Fong (2023:19) stated the following as one of only two key 
recommendations:

The remarkable drop of per capita production from 
coastal fisheries over the period 2007–2021 alone (a 
decrease of 14% over 21 years) should be a “wake-up 
call” for countries that do not focus much attention on 
effective coastal fisheries management. Because it is 
coastal fisheries that provide most of the fisheries-relat-
ed employment and food in the region, implementing 
the difficult task of improving coastal fisheries man-
agement should be pursued with greater vigour.

Current situation in the Pacific
In 2021, with support from the Subregional Office for the 
Pacific Islands of the Food and Agriculture Organization 
of the United Nations (FAO), C2O Fisheries reviewed 
available literature, and conducted consultations with all 

1 C2O Fisheries, Cairns, Australia. d.welch@c2o.net.au
2 The Benefish study provides information on the benefits to Pacific Island countries and territories from the fisheries in the region: https://fame.spc.int/

resources/documents/fisheries-economies-pacific-island-countries-and-territories

22 PICT national fisheries department staff and the Pacific 
Community (SPC), to identify and document:

 8 What coastal fish and invertebrate data collections 
and activities exist?

 8 How have these data have been used to assess stock 
status?

 8 Have the outcomes of stock assessments informed 
effective management action?

After reviewing more than 100 historical Pacific coastal fish-
eries reports and data collections, it was found that even basic 
reliable data was generally absent, and data collected lacked 
replicability in time and space. Also, data collection activities 
were infrequent, often ad hoc and limited in scope, and most 
were associated with short-term external projects. In addition, 
data were rarely linked explicitly to assessment outcomes; the 
reliability of collected data was questionable; and, critically, 
strategic approaches to data collection were limited (Welch 
2021). Further, there was limited use of data collections to 
assess the status of specific targeted species, due partly to 
the nature of the available data, but also an apparent lack of 
knowledge and/or technical capacity in data-limited stock as-
sessment methods. Where assessments were available, the vast 
majority used only simple methods. While the use of simple 
stock assessment methods is completely valid, these assess-
ments were reliant on external expertise, and explicit links to 
management responses were rare. It is, therefore, not surpris-
ing that the management of coastal marine resources in the 
Pacific Islands region is regarded as limited and that available 
data suggests that in many localities, a high proportion of 
marine resources are considered fully exploited or overfished 
(Gillett and Fong 2023).

The underlying challenges that have impeded effective 
coastal fisheries data collection and assessment for data-
poor fisheries globally are well documented (see Johannes 
1998; Orensanz et al. 2005; Pilling et al. 2008; Dowling 
et al. 2015a). Similar to these studies, the recent FAO data 
collection review and consultation with individuals from 
the majority of PICTs of Welch (2021) summarised the 
key challenges for the Pacific Islands region as:

 8  a lack of sustained and relevant funding;

 8  lack of personnel;

mailto:d.welch@c2o.net.au
https://fame.spc.int/resources/documents/fisheries-economies-pacific-island-countries-and-territories
https://fame.spc.int/resources/documents/fisheries-economies-pacific-island-countries-and-territories
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 8  limited relevant expertise;

 8  lack of equipment;

 8  large distances and remote areas to monitor; and

 8  technology and database issues, particularly the 
failure to leverage databases for quick access to 
information for management.

Compounding these challenges has been a long history of 
external projects and “experts” promoting and introducing 
Western approaches to “data-limited” monitoring and as-
sessments that have all too often been disproportionately 
time-consuming, data-intensive and complex. Western 
practitioners regularly promote data-limited fisheries ap-
proaches that require the collection of many years of accu-
rate catch and/or effort data. While perhaps well intended, 
the tendency is that such approaches do not benefit Pacific 
communities in the long term. 

One of the key issues with past efforts by external projects 
and experts has been the failure to acknowledge the local so-
cioeconomic, cultural and governance context (e.g. Cinner 
and McClanahan 2006; Barclay and Kinch 2013). Often, 
these challenges are accompanied by other factors, includ-
ing: a lack of political will, ineffective policies, poor gov-
ernance and low motivation among key staff (e.g. CFWG 
2019). Collectively, these factors result in the lack of a 
strategic and achievable approach to coastal fisheries man-
agement for the entire region. Therefore, there is a need to 
rethink approaches for nationally led data collection, assess-
ment and management of coastal fisheries historically used 
in the Pacific Islands region. 

A fresh approach for the Pacific
The key overarching recommendation from Welch (2021) 
was for the development and adoption of an appropriate 
management framework designed to the “normal operat-
ing conditions” of the region, and that if implemented ap-
propriately, has the potential to transform Pacific coastal 
fisheries management, thereby securing future food security 
and livelihoods for the people of the Pacific Islands. This 
recommendation was endorsed by an FAO-led roundtable 
meeting of several Pacific coastal fishery experts and scien-
tists held in August 2021 (Welch and Halford, unpublished 
report). This recommendation also aligns with multiple re-
gional papers, reports and policies, including the findings of 
Gillett and Fong (2023). Furthermore, the application of 
the framework proposed has the potential to significantly 
help meet the recommendation in the Benefish4 Report.

What is a management framework?
There are three main components to a fisheries manage-
ment framework, all of which are linked to each other, and 
well-managed and sustainable fisheries apply these com-
ponents (Sloan et al. 2013; Cochrane and Garcia 2009). 
These three components are: 

1) data collection; 2) stock assessment; and 3) management 
actions (Fig. 1) (Dowling et al. 2015b). 

The key to successful implementation of such a framework 
is recognising that each component has a clear purpose. 
That is, fisheries data are collected for the purpose of under-

Data collection options:
1. Creel surveys

Stock assessment options:
1. Spawning potential ratio
2. % catch < Lm
3.% catch < Lopt

Management options:
1. Size limits
2. Gear restrictions
3. Method restrictions

Over�shing Sustainable 
�shing

Data 
collection

Stock 
assessment

Management

Management
framework

Figure 1. Conceptual diagram illustrating the three components of a management framework and their linkages: 1) data 
collection, 2) stock assessment, and 3) management actions. Examples of some options are given for each of these three 
elements. The key to a successful Pacific management framework would be to include options appropriate to the local 
context (e.g. capacity to conduct creel surveys given spatial extent of fishing, time and staff; and the technical capacity of 
staff to conduct different assessment types. Adapted from Dowling et al. (2015b).
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standing how fishing is impacting the health of fish stocks. 
Generally, this is achieved using stock assessments, and the 
data collected must be commensurate with the intended as-
sessment methods. The purpose of understanding the health 
of fish stocks, or their status, is to inform whether manage-
ment intervention is required. It is also important to recog-
nise that a management framework is a continuous cycle to 
ensure that existing management actions are effective and to 
identify emerging threats to stock health. Therefore, the ap-
plication of a management framework as part of a national 
fisheries agency’s routine (e.g. annual) is also an important 
aspect of success. 

A management framework needs to match 
the local context
Because of the routine nature of a successful management 
framework, the scope of each component – and the ap-
proaches adopted – must align with the capabilities and 
capacity of the implementing entity. In many parts of the 
world, management frameworks are implemented although 
they are unable to be applied sustainably due to a reliance 
on data- and resource-heavy monitoring and assessment 
methods. A key concept to a successful Pacific fisheries 
management system is “less is more” (see Johannes 1998). 
Successfully adopting a regional management framework in 
the Pacific Islands region means developing each of the com-
ponents to match the overall capacity characteristics for the 
entire region. This in turn means that a regional framework 
should incorporate the full range of characteristics of all 
PICTs (e.g. development status, fishery types, governance 
structures). Doing so ensures that the regional framework 
becomes a common and relevant template for all PICT to 
individually develop their local management system. 

For example, creel and market surveys have been increas-
ingly used by PICTs in recent years because they are rec-
ognised as being relatively cost-effective and able to collect 

large amounts of simple, but useful, fisheries data (e.g. spe-
cies and size) (Kaly et al. 2016). Furthermore, some PICTs 
have begun to assess stock status using methods such as the 
length based-spawning potential ratio (LB-SPR) and the 
percentage of the catch that is below their size at maturity 
(Froese 2004; Hordyk et al. 2015; Prince et al. 2019). Such 
methods are often overlooked as they are considered too 
simple to reliably base management decisions on, when in 
fact, such methods are highly informative where data and 
information that informs management are limited. The up-
take of the LB-SPR method is largely due to the recent de-
velopment of resources and tools that have greatly assisted 
PICTs in using this method (see https://biospherics.com.
au/barefoot-ecologists-toolbox/).  

Developing a Pacific management framework
For the Pacific Islands region, there are many benefits of 
adopting a common, overarching regional framework. 
While there are obvious differences in coastal fisheries set-
tings among PICTs, there exists many common characteris-
tics and challenges that a regional framework can accommo-
date. Developed appropriately, a regional framework would 
provide an appropriate system for an individual PICT to 
independently adapt and develop their own national man-
agement system; one that is customised so that implemen-
tation requirements are well within local capabilities and 
local coastal fisheries management does not rely on external 
interventions or support (Fig. 2). For example, while the re-
gional framework can provide data collection, and stock as-
sessment and management options that may be suited to any 
PICT, a local national-level management framework should 
choose and only include options that are deemed appropri-
ate to the local capacity to implement routinely (Fig. 2). 

Furthermore, the framework would provide the flexibility 
for a PICT to modify its management system through time 
to include increasing or decreasing complexity in data types, 

Local ni-Vanuatu fishing in the lagoon of North Efate, Vanuatu. Image: ©David Welch
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Figure 2. Conceptual 
diagram illustrating 
the process for each 
Pacific Island country or 
territory in developing 
its own coastal fisheries 
management framework 
to suit the local context 
and guided by the 
regional management 
framework.

monitoring methods and assessment approaches as, and if, 
capacity changes. Effectively, a regional management frame-
work would provide all PICTs with a choice of options for 
data collection and stock assessment methods that match 
the data required and technical capacity available, and then 
to inform relevant management choices (Fig. 2). Further-
more, a common approach enables PICTs to share experi-
ences readily through existing forums and processes hosted 
by SPC, non-governmental organisations and FAO.

The application of such a framework has the potential to 
vastly improve the management of coastal marine resources 
in the Pacific Islands region, if it is locally driven. However, 
for a regional framework to be successful in supporting local 
action, regional and local political will continues to be need-
ed. Political will needs to be sufficient to counter the risk of 
commercial incentives over-riding the mechanisms of good 
management (e.g. Govan 2023). Successful implementation 
of any management framework will be dependent on genuine 
“buy-in” at all management levels and is possibly the single 
biggest challenge to be overcome. Therefore, consideration of 
meaningful strategies for achieving a collective higher sense of 
purpose at all levels of government will be key.

While the development and initial implementation of this 
regional framework approach would likely require exter-
nal donor funding, longer-term and sustainable adoption 
should be possible under existing PICT national fisheries 
agencies budgets; and, if successful, may even reduce costs 
in the longer term. The Pacific region has a history of ex-
ternal aid for development projects, often aimed at address-
ing conservation and sustainability issues. In the past, the 
typical project cycle has meant that funding and effort has 
progressed to the stage of data collection and storage, but 
rarely to the point that the data are incorporated in an itera-
tive and routine system of management. This is too often a 
consequence of ill-conceived projects that do not focus on 
local capacity development or sustainable outcomes from 
the outset. Ideally regional project donors would be more 
accountable to outcomes that genuinely match local prior-

ity needs (e.g. Enrici et al. 2023). Despite this, with local 
political will and a fully adopted regional or national coastal 
fisheries management system, relevant donor-funded activi-
ties can more readily be leveraged to provide meaningful 
and sustainable benefits. 

For the development of a coastal fisheries management 
framework that is appropriate to the Pacific Islands region-
al context, there are several key elements that would need 
to be considered and incorporated into the process.

1   Consultation and ownership
The development of a regional framework must have sig-
nificant involvement and leadership from PICTs, with local 
recognition and genuine “buy-in” to the system at all levels. 
While expert guidance and facilitation may be necessary and 
desirable during initial development and start-up, meaning-
ful involvement of national fisheries agencies and other ap-
propriate government agencies is needed to ensure the out-
comes are locally appropriate. Ultimately, there should also 
be support by all relevant local research institutions, non-
governmental organisations and civil society organisations. 

2   Regional and cultural diversity
While a single regional framework could provide a consist-
ent overarching framework across the Pacific Islands region, 
acknowledging diversity amongst PICTs is necessary to 
ensure the overall scope and framework specificity is ap-
propriate to the local context. For example, the range in lo-
cal capacity, artisanal and commercial fisheries, and current 
management and governance systems in place also need to 
be considered in a regional framework. This will ensure that 
available choices for each PICT are appropriate to the local 
context when developing its own management framework.

3   Informing regional policy
The development and implementation of a successful re-
gional framework can help to meet many of the objectives of 
the relevant regional and national policies (e.g. the Noumea 
Strategy). Explicit and clear linkages of the regional frame-

Coastal fisheries data collection in the Pacific Islands region, and the need for a fresh approach to management
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Developing coordinated management of the sea cucumber sector in New Caledonia

work to these policies will be key for obtaining the necessary 
regional and individual PICT support.

4   Integrating CBFM
While the development of a regional framework is inher-
ently a top-down management approach (i.e. implemented 
through government or other entities), in the Pacific Islands 
regional context, it is essential that any regional framework 
accommodates and integrates locally relevant CBFM ap-
proaches and activities (e.g. through co-management). In 
this regard, the management framework proposed here 
aligns with and provides the means for an overarching na-
tional system to support the Pacific Framework for Action 
on Scaling up Community-based Fisheries Management: 
2021–2025 (Pacific Community 2021). The Framework 
for Action provides implementation guidance that has sig-
nificantly enhanced the implementation and “scaling up” 
of CBFM in the Pacific region in recent years (Govan and 
Lalavanua 2022; see https://cbfm.spc.int).  Therefore, the 
management approach outlined here provides the appropri-
ate national level support and guidance, and system tem-
plate, for governance of coastal fisheries in the region while 
also providing an overarching national framework for suc-
cessful strategies such as the Framework for Action.

5   Pilot phase and scaling up
Several PICTs have acknowledged the need for a strategic 
national framework to guide management of coastal fisher-
ies in their PICT. Development and testing of a regional 
framework will need to occur with the involvement of sev-
eral PICTs willing to act in a pilot phase. Successful practical 

application would provide the motivation and means for de-
veloping the full regional management framework package, 
thereby facilitating scaling up across the Pacific Islands region.

6   Integrating current resources
Several resources, tools and systems exist that are currently 
developed or under development and are relevant to a re-
gional framework, and exploring and integrating these re-
sources where possible is important. An obvious example 
is SPC’s range of data management services that includes 
advanced tools that support data collection, data quality, 
data curation and analysis (e.g. the Ikasavea data tool; see 
https://fame.spc.int/resources/tools/ikasavea). Develop-
ment of a regional and national management framework 
should carefully review and incorporate applicable tools 
and resources where they support successful implementa-
tion. For example, incorporating the Ikasavea data tool and 
associated resources could support data collection guid-
ance, sharing and storage, creating efficiencies that enables 
resources to be directed to other components of the man-
agement system, such as capacity building in assessments. 

What it would mean for the Pacific
The need to ensure food security and sustained livelihoods 
for Pacific Islanders into the future underpins much of the 
current efforts for sustainable fisheries management, both 
nationally and regionally. This is a key overarching goal for 
the Pacific Islands region. While the continued support 
and partnership with regional agencies such as SPC is im-
portant, a history of predominantly site-based and short-
lived projects across the region have done little to provide 
an overarching and consistent approach that is effective in 
meeting regional goals. The successful development and im-
plementation of a regional framework approach as outlined 
here, has the potential to be transformational in meeting 
these goals. 

With sufficient and genuine desire at the national level to 
achieve food security and livelihood goals for coastal fisher-
ies, the benefits and outcomes for PICTs could include:

 8 A clear but simple and strategic approach to focus PICT 
national efforts to achieve sustainable coastal fisheries 
goals, by formalising linkages between data collections 
and management outcomes.

 8 An achievable system customised to national policy and 
adapted to more effectively utilise and maximise local 
capacity.

 8 A management system that facilitates local (national) 
ownership and sustainable implementation.

Coastal fisheries data collection in the Pacific Islands region, and the need for a fresh approach to management

Typical reef fish selection (caught by local commercial fishers)  
at the Suva fish market. Image: ©David Welch
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 8 Guidance and a clearly defined purpose for national 
fisheries agencies staff in their roles. 

 8 A system of fisheries management that provides greater 
ownership and empowerment for Pacific Islanders.

 8 A system of management that can more strategically 
direct recurrent national budgets.

 8 Providing an overarching national framework that puts 
into context all activities associated with the manage-
ment of coastal fisheries, such as implementation of 
CBFM through the Framework for Action. 

 8 Providing significant leverage and purpose for national 
fisheries agencies to align external actors and donor 
funded projects to invest in meaningful and positive 
outcomes that better align with local needs.

 8 Providing a common platform for inter-regional knowl-
edge sharing and learning, across all aspects of the man-
agement system.

 8 Improved and regionally consistent linkages with 
regional agency support mechanisms, such as the SPC 
Ikasavea tool and resources. 

 8 Apply relevant currently available technology, tools and 
resources that can be easily integrated, with potential 
for increased efficiencies as more tools and systems are 
developed. This will need to include easily accessible 
data products available for CBFM, through to national 
and regional actors and the use of artificial intelligence 
to improve data collections by supporting species identi-
fications and measurements as the technology improves.

 8 Significantly improve the capacity for PICTs to read-
ily meet international targets and indicators for key 
Sustainable Development Goals, specifically SDG2, 
SDG13 and SDG14, and for improved capacity to 
report on Indicator SDG14.4.1.

While the presentation of the above regional framework for 
the Pacific was well received at the 6th SPC Regional Techni-
cal Meeting on Coastal Fisheries and Aquaculture held last 
year at SPC in Noumea, this approach will only progress 
through further discussions among PICTs, and endorse-
ment, if agreed to, be tabled at higher political forums such 
as the Fisheries Ministers Meeting. Calls for affirmative ac-
tion on Pacific coastal fisheries such as the one in this article 
have become increasingly common in different forms. It is 
hoped that this article maintains the momentum and repre-
sents a “conversation starter” for a meaningful solution and 
ultimately helps to facilitate significant improvements in 
coastal fisheries management for the Pacific Islands region.
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Abstract
The Solomon Islands’ Ministry of Fisheries and Marine 
Resources has supported the development and growth of 
small-scale tilapia aquaculture over the past decade. Given 
the potential for aquaculture to enhance food security and 
generate income, the Solomon Islands government has 
prioritised this sector. The goal is to address the negative 
impacts of climate change and unsustainable development 
caused by increasing population. Despite challenges in the 
suitability of the Mozambique tilapia strain for aquaculture 
in Solomon Islands, the industry has thrived through 
public–private partnerships, benefiting communities across 
various provinces. To sustain this growth, the government 
needs to expedite the importation of more suitable tilapia 
strains, establish robust governance frameworks, and 
allocate resources for the sector’s sustainable development.

Introduction
Small-scale aquaculture (SSA) is well-established in Asia 
and Africa, supported by robust research and development 
efforts (Naylor et al. 2021). In 2021, SSA yielded an 
average revenue of USD 265 billion, with a significant 95% 
originating from developing countries, including small 
island developing states (SIDS) (FAO 2023a). The Food 
and Agriculture Organization of the United Nations defines 
SSA as aquaculture activities with limited production inputs, 
outputs, and minimal technological and capital investments 
(FAO 2023a). This definition aligns with SSA’s prevalence 
in rural communities, where it serves as a vital means of 

1  Ministry of Fisheries and Marine Resources, PO Box G2, Honiara, Solomon Islands.
* Author for correspondence: BMeu@fisheries.gov.sb 

livelihood, contributing to food security, income stability, 
and local development (Harohau et al. 2020; Naylor et 
al. 2021). In addition, small-scale seaweed farming aids 
climate mitigation by acting as a carbon dioxide sink, biofuel 
producer, soil enhancer, and wave-breaker, reducing fossil fuel 
reliance and ocean acidification. (Duarte et al. 2017).

Climate change impacts have a mixed effect on Pacific 
Island countries’ fisheries and aquaculture. It is widely 
acknowledged that SIDS communities are confronted with 
a growing threat caused by climate change impacts, including 
rising sea levels, erosion, flooding, droughts, temperature 
shifts, altered rainfall patterns and increasing frequency of 
El Niño-Southern Oscillation events (Connell 2018). These 
climate-induced changes have significantly affected food 
security in the Pacific and are of utmost concern. According 
to the International Panel on Climate Change Assessment 
Report (IPCC 2023), Heck et al. (2023) confidently 
state that human-induced climate change has negative 
effects on fisheries and aquaculture productivity in SIDS. 
In addition, the vulnerability of Pacific communities has 
been influenced by complex interactions between climate 
and non-climatic factors (McCubbin et al. 2015). These 
challenges are exacerbated by pressure on aquatic ecosystems 
due to increasing human populations, pollution, overfishing 
and unsustainable development activities (Mcleod et al. 
2019). The depletion of these resources has led to food 
insecurity, resulting in malnutrition, health problems, and 
poverty, especially among vulnerable groups in rural areas 
(Bell et al. 2009; Harohau et al. 2020; Dey et al. 2016). Fish 
serves as a critical source of protein and a major component 
of livelihoods in coastal communities (Blythe et al. 2017; 
Dey et al. 2016). Thus, the Solomon Islands government is 
exploring small-scale tilapia (SST) and seaweed aquaculture 
as an alternative livelihood activity to supplement wild 
captured fisheries because of pressing food insecurity and 
malnutrition issues.

The Mozambique tilapia of the Oreochromis genus was 
introduced to Solomon Islands in the 1960s and gradually 
became accepted as a source of fish protein (Nandlal and 
Pickering 2004). People have been fishing and farming 
tilapia in natural and aquaculture systems over the last 
70 years, and gradually, it has become a part of their diet. 
Although tilapia was initially introduced as a biological 
agent to control mosquito populations, over time, it became 
an alternative fish protein source alongside other native 
fishes in freshwater and marine ecosystems.Figure 1. Oreochromis mossambicus a non-native freshwater species 

currently farmed in the Solomon Islands (MFMR). Image: ©Billy Meu
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2 https://statistics.gov.sb/ 

Subsequently, in 2008, the tilapia aquaculture sector 
emerged following consultations to develop a comprehensive 
national plan for freshwater inland aquaculture. After this 
deliberative process, MFMR requested support from the 
Pacific Community (SPC) and WorldFish, highlighting the 
potential of tilapia as a promising commercial commodity 
(MFMR 2018). SPC and WorldFish assisted MFMR by 
assessing the viability of tilapia and milkfish farming in 
Solomon Islands. This assessment report emphasised the 
importance of land-based aquaculture, with tilapia being 
a more viable commodity than milkfish. Thus, to improve 
the contributions of tilapia aquaculture to community 
livelihoods, food security and income, a better strain of 
tilapia or other endemic species should be introduced in the 
country (Cleasby et al. 2014; Harohau et al. 2020; Blythe et 
al. 2017). Studies have shown that Mozambique tilapia was 
not suitable for intensive aquaculture because of its sluggish 
growth, rapid reproduction (early sexual maturation), and 
limited genetic diversity resulting from extensive inbreeding 
(Pickering 2009; Lloyd 2011; MFMR 2018). 

To enhance this sector, the Solomon Islands National 
Aquaculture Development Strategy (SINADS 2009–
2014), subsequently revised as the Solomon Islands 
National Aquaculture Management and Development 
Plan 2018–2023, charts a course toward a sustainable 
tilapia aquaculture industry. This entails the commendable 
aim of importing an improved tilapia strain specifically for 
aquaculture in the Solomon Islands. However, there exists a 
knowledge gap on the current dissemination and inclusion 
of SST as a livelihood activity that could effectively 
complement coastal fisheries.

Objectives
The overall goal is to assess how SST development was 
diffused in Solomon Islands from 2005 to 2022 using 
available SST production data in the country. Thus, the 
three specific objectives are articulated.

1  Contextualise the historical development of the 
tilapia sector in Solomon Islands for the period 
2005 to 2022.

2  Discuss the expressions of interest trends of tilapia 
aquaculture farmers in Solomon Islands from 
2005 to 2022.

3  Outline the various interventions undertaken by 
the national government and non-government 
organisations to support the development of 
tilapia aquaculture in Solomon Islands.

Methodology 
Study sites

Solomon Islands is an archipelago consisting of 1000 islands 
in the South Pacific, only about 350 of which are inhabited. 
The total land area is approximately 28,900 km2, and the 
country has a 1,589,477 km2 exclusive economic zone 
(FAO 2016). With a population of about 720,956 people 
in 2019 and an annual growth rate of 2.6% from 2009 to 
2019, the nation faces climate challenges from climate 
change and rising sea levels. Mean daily temperatures range 
between 24°C and 32°C and annual rainfall ranges from 

Figure 2. Tilapia and seaweed aquaculture sites in Solomon Islands. Image: ©Sebastian Misiga 
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3000 mm to 6000 mm. Primary livelihoods in rural areas 
include agriculture, fishing and forestry, while the economy 
relies on imports, foreign aid, and exports such timber, fish, 
agricultural products and gold according to the Solomon 
Islands National Statistic Office Census report in 2019.2

The study was conducted in provinces where small-scale 
tilapia aquaculture is practised, including Choiseul, 
Western, Isabel, Malaita, Guadalcanal, Makira, Renbel and 
Temotu (Fig. 2).

Data sources and collection

Primary datasets for tilapia were retrieved and requested 
from MFMR management in Honiara, Solomon Islands. 
Data included tilapia expressions of interest (EOIs) received 
from individuals, families and institutions from 2008 to 
2022. The desktop review was conducted on unpublished 
reports, including the MFMR’s SST database as well as 
published articles and reports. The authors also shared their 
individual experiences over the last 10 years in areas such as 
farming community profiles, community vulnerability, and 
the developmental history of tilapia in Solomon Islands. 
SPC’s library3 and the University of the South Pacific’s 
online databases were also consulted.
The following questions were asked during the data 
collection process outlined above:

1  What is the historical development of SST 
aquaculture at production sites within Solomon 
Islands?

2  What are the trends of farmer interests recorded 
or received by MFMR from individuals, families, 
communities and institutions over the study 
period?

3  What interventions have been made in the tilapia 
sector to date in Solomon Islands?

Data analysis

To determine the historical EOI trends for the tilapia data, 
time-series methods were employed, spanning the period 
2008 to 2022, using basic descriptive statistics. Temporally, 
the EOI count was plotted against years, while spatially, 
the EOI count was mapped against province. Additional 
information about tilapia case studies pertinent to income, 
food security, policy and development history was cited from 
past reports and articles retrieved from online databases. 

Results and discussion 

History of aquaculture development in Solomon Islands

Aquaculture was first introduced in Solomon Islands in 
the 1960s with pearl oyster (Pinctada margaritifera and P. 
maxima) farming on Wagina Island. However, this initial 

venture faced economic challenges and was abandoned in 
the 1970s. During this period, there was a lack of proper 
governance for fisheries and aquaculture development, as 
the national fisheries department had not been established 
(Pickering 2009; FAO 2023b).

In the early 1980s, aquaculture activities re-emerged, with 
a Macrobrachium rosenberggi (prawn) farm established in 
northwest Guadalcanal in 1983 (Fig. 3). The project was 
launched by the South Pacific Aquaculture Ltd, which 
imported post-larvae from Tahiti. In 1986, production 
amounted to 439 kg of Macrobrachium, utilising locally 
made feed pellets. Most of this harvest was sold to local 
restaurants and supermarkets at approximately SBD 10 per 
kg. Production in 1987 was reported to range from over a 
few hundred kilograms (MFMR 2001). This success led to 
the initiation of a shrimp farm by a Chinese entrepreneur in 
west Guadalcanal, and by 1998, around 37,000 kg of prawns 
were exported from the Solomon Islands (FAO 2023b).

In 1984, the International Centre for Living Aquatic 
Resource Management (ICLARM) established its Coastal 
Aquaculture Centre at Aruligo in northwest Guadalcanal. 
By 1988, the first seaweed grow-out trial occurred in Vona 
Vona Lagoon, Western Province. Unfortunately, these 
activities were disrupted by ethnic unrest in 1999 (FAO 
2023b).

The period from 2000 to 2010 was marked by reconstruction 
and recovery, with the resurgence of seaweed aquaculture 
funded by the European Union. Within this period, the 
aquaculture department under the MFMR was established 
and tilapia and seaweed were identified as priority species 
commodities for aquaculture (Fig. 3). Subsequently, in 
2009, a national aquaculture development plan (2009–
2014) was formulated to guide aquaculture development in 
the country (MFMR 2019; FAO 2023b).

Since 2010, there has been a growth in aquaculture research 
and development, enhanced by a national development 
plan (2009–2014) that prioritises tilapia and seaweed 
development. For instance, under the national aquaculture 
development plan, tilapia was a high-priority species for 
aquaculture, which led to the development of the first 
national tilapia action plan that prioritised importing a 
strain more suitable to Solomon Islands, and approval 
from the Cabinet in 2017. Since then, preparation work 
encompassing infrastructure development, building 
technical capacity, and policy development has been 
started. Besides these commodities, MFMR has been 
conducting sea cucumber research since 2010, supported 
by the Japan’s Overseas Fishery Cooperation Foundation 
and implemented in pilot sites in Marau, Guadalcanal, and 
Buena Vista, Central Islands.

The aquaculture industry in Solomon Islands encounters 
various obstacles that hinder its growth. Challenges 
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Figure 3. History of aquaculture in Solomon Islands, 1960–2022. 

Figure 4. Expressions of interest in tilapia farming by province per year in Solomon Islands, 2008–2022. 
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such as the country’s remote location makes it difficult 
to transport goods and to access markets. Land and sea 
tenure issues add complexity, requiring careful negotiation 
of ownership rights. A crucial limitation is the lack of 
hatcheries, which affects the production and supply of 
seed, essential for industry expansion. Unfortunately, there 
is a shortage of skilled technical staff and limited expertise 
in aquaculture, highlighting the need for investment in 
education and training. Government incentives to attract 
private investment are lacking, alongside high credit risks 
and irregular shipping services. Political instability further 
undermines the private sector’s confidence, thereby affecting 
long-term planning and investment. Addressing these 
challenges requires coordinated efforts, including policy 
reforms, infrastructure development, and capacity-building 
initiatives, to unlock the full potential of aquaculture in 
Solomon Islands (MFMR 2018).

It is, therefore, vital to understand that the private sector 
took a leading role in establishing the Solomon Islands’ 
aquaculture industry in the early 1950s and later the 
national government. It denotes that private entrepreneurs 
played a crucial role in supporting the government to attain 
sustainability of the sector. 

EOIs for tilapia farming in Solomon Islands 
Since 2008, MFMR has received 175 EIOs from eight 
provinces in the country. The EOIs received came in 
through application letters addressed to the Permanent 
Secretary of MFMR. 

As shown in Figure 4, Malaita has shown the greatest 
interest in tilapia farming, followed by Guadalcanal with 
little interest recorded for other provinces. The recording 
of EOI data at the MFMR office began in 2008 and was 

primarily through written requests that were recorded in the 
tilapia inventory database. 

Notably, from 2008 to 2012, the number of EOIs received 
was small compared to 2014–2018, reflecting levels of 
awareness campaigns conducted by WorldFish and MFMR 
(MFMR 2018). The decline of EOIs after 2018, as shown in 
Figure 5, is attributed to MFMR’s redirection policy towards 
infrastructure development and staff capacity building to 
prepare for the importation of genetically improved farmed 
tilapia (GIFT) and the COVID-19 global pandemic. It is 
vital to note that there are a huge number of households that 
continue to engage in tilapia farming but are not captured 
in the MFMR dataset. This is due to a lack of a centralised 
database for aquaculture production at MFMR. 

The levels of interest in tilapia farming varied across different 
provinces in the Solomon Islands, with Guadalcanal and 
Malaita standing out with significantly higher numbers of 
EOIs. This difference can be attributed to several factors. 
First, MFMR’s policy has focused on tilapia development 
in these two provinces, leading to greater awareness 
and support for the sector over the years. Notably, both 
Guadalcanal and Malaita have many inland communities, 
which are often distant from urban centres where fish 
markets are located (Cleasby et al. 2014; Blythe et al. 2017). 
As a result, the cost and logistical challenges of accessing fish 
from coastal areas make tilapia farming a more attractive 
option for ensuring food security in these regions. There is 
also a cultural preference for freshwater fish among inland 
communities in these provinces (Cleasby et al. 2014). 
Conversely, other provinces such as Choiseul, Isabel and 
Makira have recorded fewer EOIs, largely because of limited 
awareness and outreach efforts, as well as geographical 
distance limiting access to information and resources. 
Closing the gap in awareness, and providing support for 

Topic Summary References

Limits of tilapia aquaculture for rural 
livelihoods in Solomon Islands

Study site: Malaita Province

Date: 2017/2018

• 50% confirmed the contribution of tilapia farming to livelihood assets (hu-
man well-being, increased income, food security, sustainable use of natural 
resources, reduced vulnerability) and social assets.

• Mozambique tilapia’s contribution is insignificant to enhancing food security 
and income generation for rural farmers.

• Import a better strain of tilapia (GIFT).
• Household fish consumption level, 0.014 kg to 0.210 kg fish consumption 

per household per week.
• Weekly income ranging from SBD 325.56 to SBD 8925.19 (0.002% to 0.5% of 

total income per week)

(Harohau et al. 2020).

Income and food security Farmer Story 1
• Tilapia farmer with hatchery work experience with WorldFish Center.
• Breed tilapia and sell fingerlings at SBD 0.50/fingerling. 
• Mature tilapia sold at SBD 10/fisher (> 100 grams) to Asia, with an estimated 

SBD 4000 per year in 2021. 

(Maxwell H., pers. 
comm., 3 March 2023)

Farmer Story 2
• Production for family consumption and sales.
• Annual revenue ranging from SBD 600 to SBD 1000.
• Ecotourism entry fees from individuals and families (fees at SBD 2/head to 

SBD10/family).

(Meu 2023)

(Dola R., pers. comm., 
21 October 2021)

Table 1. Summary of case studies of tilapia farming in Malaita and Guadalcanal provinces, Solomon Islands. 
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Figure 7. The Solomon Islands’ fisheries policy and legislative framework. Source: MFMR 2019

Students harvesting tilapia in a concrete pond at the Afutara Rural 
Training Centre, Malaita Province. Image: ©Billy Meu

tilapia farming in these regions, could help to promote 
greater inclusivity and sustainability in the sector across 
Solomon Islands.

Moreover, tilapia farming is also a male-dominated 
activity, as depicted in Figure 6. In Malaita Province, 
although a patrilineal society, the highest number 
of female farmers is recorded compared to other 
provinces. As the sector grows, women’s involvement 
is anticipated to increase, as seen in other farming 
regions such as Asia. The majority of women who are 
currently participating in tilapia farming are single 
mothers who got involved purposely to provide for 
their families the associated SST benefits mentioned 
in Table 1.

A brief overview of tilapia aquaculture case studies

Several studies have been conducted on the feasibility 
of tilapia aquaculture in Malaita and Guadalcanal 
Province since 2008. Since 2008, the culturing of 
Oreochromis mossambicus has continued until this 
day. It is evident that several tilapia farmers began by 
learning from other farmers, a concept described as 
the diffusion of innovation, which was well articulated 
in a study conducted in Malaita in 2015 (Blythe et al. 
2017). With their basic knowledge and technology, 
new farmers usually start their small backyard 
fishponds before seeking help from MFMR. In other 
communities, lead farmers took the initiative to help 
new households build their fish ponds (Harohau et al. 
2020). MFMR has been training lead farmers under its 
community livelihood programme since 2010.

Some of the benefits and impacts of SST aquaculture shared 
by lead farmers are summarised in Table 1. 

Complimentary to Table 1, Cleasby et al. (2014) found 
that tilapia farming is becoming popular among men, 
women and children in farming communities in Malaita 
Province. The survey’s findings alluded to the fact that 92% 
of participants were eager to acquire more knowledge about 
tilapia farming.

Expanding on these findings, research by Harohau et al. 
(2020) demonstrated that approximately 53% of farmers 
were satisfied with the contributions of tilapia farming to 
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their human and social assets. It also indicated that 28% of 
farmers acknowledged the positive impact on their physical 
assets, while 13% expressed satisfaction regarding the financial 
assets generated by tilapia farming. These are the facets that 
motivated many tilapia farmers in Guadalcanal and Malaita 
(see Figs. 4 and 6).  However, the current tilapia aquaculture 
system has limited contributions to food security and income 
because of the low productivity of the Mozambique tilapia 
farmed in the country (Cleasby et al. 2014).

Another project implemented by MFMR and partners from 
2017 to 2020, engaged 26 farmers and three vocational 
schools in Malaita Province to grow larger tilapia. This 
resulted in an increased number of EOIs recorded as 
depicted in Figure 5. The project outcomes included 71% 
of participants who farmed tilapia for their consumption, 
predominantly among inland farmers, while approximately 
43% of farmers sold their fish to support household financial 
needs. The project has supported 35 new tilapia farms over 
the past three years (Meu 2023).

In summary, the recent increase in EOI submissions received 
at MFMR is because of several positive drivers. First, 
information about the government’s intention to import 
GIFT has been promoted through an awareness programme 
hosted by MFMR. The influx of project support from the 
government and development partners has also motivated 
prospective tilapia farmers. As depicted in Figures 4 and 5, 
this surge in EOI submissions has not only been observed 
in Malaita and Guadalcanal but also on other islands. Thus, 
these findings illustrated the positive drivers of SST farming 
on rural community livelihoods, encompassing social, 
economic and food security benefits.

Government and private sector interventions 
The tilapia industry in Solomon Islands owes its existence 
to a synergy of government and private sector efforts 
since its establishment in 2001 (see Fig. 3). The national 
government, through MFMR, is responsible for creating and 
implementing relevant legislation and policy frameworks 
to nurture aquaculture and fisheries development (Fig. 7). 
The Fisheries Act (2015) is the national law that governs 
all fisheries and aquaculture operations in Solomon Islands. 
MFMR has since developed its national overarching fisheries 
policy, which served as the foundation for the current 
national aquaculture development plan, which governs the 
operations of the tilapia sector to meet the government’s 
policy objectives. All development partner support have 
been  governed by the legislative framework outlined below. 

Drawing on the policy map, MFMR has collaborated 
with development partners and communities to develop 
aquaculture in the country. Donor partners have supported 
tilapia and seaweed farming, providing farming materials, 
technical support, and funding grants. For example, the 
European Union’s funding in 2001 procured valuable assets 
such as boats, farming materials and training programmes 
for various communities in high-production areas. 

In 2008, with support from SPC and WorldFish, a national 
aquaculture development plan was developed and later 
a tilapia action plan with support through the ACIAR 
Project (FIS/2009/061) targeting aquaculture and food 
security in Solomon Islands. This paved the way towards the 
commencement of O. mossambicus research and a grow-out 
pilot programme in 2009. Under this programme, MFMR, 
with support from its development partners (WorldFish 
and SPC), provided technical and material support to rural 
farmers based on EOIs. In 2011, an import risk assessment 
was developed, and Cabinet approval to import GIFT 
tilapia for SSA in Solomon Islands was granted to MFMR 
in 2017. Subsequently, since 2018, MFMR has been 
supported by the New Zealand government to develop a 
national hatchery and quarantine facility to supply quality 
tilapia fingerlings to farmers.

Besides tilapia, private entrepreneurs buy and export dried 
seaweed products to overseas markets and established buying 
agents in seaweed-producing communities. They offer loans 
to farmers for materials, which are repaid from sales of their 
dried seaweed. Some buyers also provide essential resources, 
such as boats and outboard motors, to support farming 
activities, especially at farming sites like Wagina. (S. Diake, 
pers. comm., 16 October 2023).

In contrast, SST production is predominantly for local 
consumption, and surpluses are sold fresh or processed 
(Harohau et al. 2020). Several farmers began farming 
with minimal knowledge and technologies before seeking 
support from MFMR. This trend has been observed in 
Guadalcanal, Malaita and other provinces where tilapia 
farming is practised. Thus, SST development resilience and 
sustainability require ongoing government commitments 
compounded by community engagements and private 
sector investments in the country.

Conclusion and recommendations
Small-scale aquaculture in Solomon Islands, initiated 
in the 1960s by the private sector, has proven beneficial 
with more than 50% positive feedback, particularly from 
rural communities according to research studies. These 
benefits include human well-being, increased income, 
food security, sustainable natural resources utilisation and 
reduced vulnerability.. Since 2008, the collaborative efforts 
of MFMR and its partners have resulted in the diffusion of 
SST to other provinces besides Malaita and Guadalcanal. 
The diffusion of SST techniques and technology in rural 
communities was done through word of mouth and the 
look-and-learn method. Moreover, SST is a male-dominated 
sector supported by women who also play crucial roles 
in SST aquaculture, including daily farm management, 
financial aspects, and overall aquaculture development. The 
potential for SST to complement coastal fisheries in terms 
of income and affordable fish protein is insignificant with 
Oreochromis mossambicus. Despite the unpopularity of 
the Mozambique tilapia,, the number of EOIs received by 
MFMR continued to increase over the study period. From 
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a policy perspective, the need to strengthen the legislative 
frameworks governing SSA development in Solomon 
Islands remains a high priority. 

Therefore, the following recommendations are proposed: 

 8 MFMR must work collaboratively with partners to fast-
track the importation of GIFT, and consider prioritising 
research on domesticating endemic freshwater species 
for aquaculture.

 8 Strengthen the data collection mechanism for SST in 
preparation for GIFT roll-out.

 8 The government should establish farmer extension ser-
vices in rural farming communities. 

 8 Develop policies embracing the promotion of local con-
sumption and trade of tilapia across all provinces. 

 8 The government should subsidise outreach activities 
to promote the grow-out and hatchery of Nile tila-
pia as part of its effort to establish the sector across all 
provinces. 

 8 The government and private sector must collaborate 
on the establishment of working agreements in areas 
encompassing policies, technical support, materials, and 
economic trade initiatives. 

 Therefore, the Solomon Islands government will continue 
to ensure the sustainable development of small-scale 
aquaculture in the country in the present and future to meet 
the food security and income needs of its people.
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Tunas show us that we need to do more  
to reduce mercury pollution
Anaïs Médieu,1* Anne Lorrain,2 David Point3 and Valérie Allain4

Our study shows that since 1971, mercury concentrations 
in tunas have been stable worldwide, suggesting that massive 
reductions in mercury emissions are needed to meet human 
health objectives.

Whether it is sold as sushi, or comes in steak or filet form, 
or in a tin, tuna is one of the most widely eaten marine fish 
in the world (FAO 2022). Yet, it is known to contain meth-
ylmercury, the most toxic chemical form of mercury. Mer-
cury poisoning can cause neurodevelopmental disorders in 
foetuses during pregnancy and in children, and cardiovascu-
lar risks in adults (Axelrad et al. 2007; Genchi et al. 2017). 
Environmental policy under the United Nations Minamata 
Convention5 aims to protect human health by reducing 
mercury emissions from human (anthropogenic) activities. 
While such policy has led to an overall reduction in anthro-
pogenic mercury emissions into the atmosphere, little is 
known about their impact on methylmercury levels in the 
oceans and in marine fish. This paper provides the longest 
time series of tuna mercury concentrations ever compiled 
at a global scale, and shows that these concentrations have 
remained stable since 1971, except in the northwest Pacific, 
where they increased significantly in the late 1990s. (Mé-
dieu et al. 2024). The stability is thought to be linked to The 

1 Post-doctoral researcher, IRD – LEMAR. anais.medieu@gmail.com
2 Research Director, IRD – LEMAR
3 Research Officer, IRD – GET
4 Senior Fisheries Scientist (Climate Change - Ecosystem Analysis), SPC
5 www.mercuryconvention.org
6 ANR MERTOX https://www.get.omp.eu/recherche/projets-scientifiques/mertox/
7 Pacific Marine Specimen Bank managed by SPC, Tokyo University Environmental Specimen Bank, Japan, and personal sample collections by Nathalie 

Bodin (Sustainable Ocean Seychelles, Seychelles), Douglas H. Adams (Fish and Wildlife Research Institute, USA), Frédéric Ménard (IRD, France), C. 
Anela Choy (Scripps Institute of Oceanography, USA), Paco Bustamante (La Rochelle University, France) and Bridget E. Ferriss (National Oceanic and 
Atmospheric Administration, USA).

* Author for correspondence:  anais.medieu@ird.fr

stability is thought to be linked to "ocean inertia", reflecting 
the accumulation of mercury released several decades (or 
even centuries) ago, which continues to flow into the oce-
anic waters that tuna live in.. 

This study is part of the French National Research Agency’s 
MERTOX project,6 and follows on from two previous stud-
ies on the Pacific, which revealed steep mercury gradients 
in tunas between regions, induced mainly by natural marine 
biogeochemical processes and differences in tuna feeding 
depths (Houssard et al. 2019; Lorrain et al. 2019; Médieu et 
al. 2022a, 2022b)yet crucial in the context of anthropogen-
ic mercury (Hg. In this fresh cross-disciplinary study – led 
by the French Institute of Research for Development with 
the help of the Pacific Community and multiple partners, 
and assisted by access to several sample banks7 – we have 
compiled nearly 3000 mercury concentrations measured in 
three tuna species in the Pacific, Indian and Atlantic oceans 
from 1971 to 2022 (Fig. 1). This study focuses on three 
tropical tuna species, yellowfin tuna (Thunnus albacares), bi-
geye tuna (Thunnus obesus) and skipjack tuna (Katsuwonus 
pelamis), the most commonly eaten fish species worldwide 
(FAO 2022). 

Figure 1. Spatial distribution of tropical tunas considered for mercury (coloured circles) and atmospheric mercury level 
observation sites (blue triangles). 
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Using tunas to study the impact of emission 
reduction policies on methylmercury levels in 
the oceans 
After five centuries, anthropogenic mercury emissions have 
significantly altered the natural mercury biogeochemical 
cycle (Fig. 2), and increased atmospheric mercury concen-
trations by 450% (Outridge et al. 2018). Europe and North 
America were, for a long time, the main mercury emitters 
(mainly associated with coal burning, and gold and silver 
mining), before considerably reducing their emissions in 
the 1970s. Conversely, emissions from Asia rose sharply 
from the 1980s onwards, linked to coal-fired electricity gen-
eration. In the ocean, anthropogenic emissions are thought 
to have tripled the total amount of mercury (inorganic 
mercury + methylmercury) (Lamborg et al. 2014), yet the 
impact on methylmercury concentrations in water and 
marine organisms remains undocumented. While mercury 
concentrations in the atmosphere are monitored extensive-
ly worldwide (Fig. 1), there is no temporal monitoring of 
methylmercury concentrations in the oceans, as the cum-
bersome logistics involved in collecting seawater samples 
using oceanographic vessels and the high cost of laboratory 
analysis have made for limited multi-year data acquisition in 
contrasting oceanic regions.

Tropical tunas are useful marine species for monitoring 
methylmercury levels in the oceans. From a health point 
of view, they are the three most heavily fished (mainly in 
the Pacific Ocean) and consumed tuna species and a major 
source of animal protein globally (ISSF 2021). From a bio-
logical and environmental point of view, the three species 
stand out by their different feeding depths: skipjack and yel-
lowfin tunas generally swim within the upper 100 m of the 

water column, while bigeye tuna dive daily to depths of over 
500 m to feed. By choosing to work with these three species, 
we posited that they would reflect changes in methylmer-
cury concentrations at different depths in the water column. 
All three species have been studied under various research 
programmes for many years now and are used in regional 
sample banks based on work by onboard fisheries, which has 
enabled us to build up tuna mercury-content time series in 
six contrasting regions of the global ocean (Fig. 2). 

Concentrations stable from 1971 to 2022, 
except in the northwestern Pacific 
As mercury bioaccumulates naturally over the lifetime of an 
organism (e.g. older, larger fish have higher mercury concentra-
tions), we first standardised mercury concentrations to a given 
size: 100 cm for yellowfin and bigeye tunas, and 70 cm for skip-
jack tuna. These are the average sizes for each species. Mercury 
concentrations in tunas are highly variable, but remained stable 
overall from 1971 to 2022, except for values in the northwest-
ern Pacific, off the coast of Asia (Fig. 3). In this area, mercury 
concentrations in skipjack increased significantly in the late 
1990s, probably as a result of the massive increase in anthropo-
genic emissions associated with the heavy use of fossil fuels for 
power generation in Asia (Médieu et al. 2022a, 2022b). 

Stability due to ocean inertia and stored 
historically emitted mercury 
Other than in the northwestern Pacific, the stability of 
mercury concentrations in tunas contrasts with a global de-
cline in atmospheric mercury levels beginning in the 1970s. 
We assume that this stability in tunas is due to subsurface 

Figure 2. Temporal anthropogenic mercury release profiles from 1510 to 2010 by world region (left) and by emission source (right), 
adapted from Streets et al. (2019). The “mercury production and use” category includes mercury production in various industrial 
processes, such as cement-making, chlorine and caustic soda manufacturing, or waste processing. 
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(between 50 m and 1500 m) and deep (below 1500 m) 
ocean inertia, which carries mercury into surface waters (i.e. 
the uppermost 50 m of the water column). Mercury that was 
emitted several decades ago continues to circulate between 
the different parts of the biosphere (atmosphere, vegetation, 
surface ocean and deep ocean), but at varying speeds. While 
surface waters rapidly equilibrate with the atmosphere, 
deeper oceanic waters have a longer residence time, so the 
mercury that accumulated there takes longer to be redistrib-
uted to shallower waters where tuna live and feed. In those 
waters, the mercury could have been emitted years or even 
decades earlier, and not yet reflect the effects of the reduc-
tion in mercury emissions into the air. 

In order to better understand how emission reductions im-
pact mercury concentrations in the different ocean layers, 
we used a mercury circulation model featuring three emis-
sion reduction scenarios based on varying degrees of strin-
gency (Fig. 4). Such modelling illustrated that even if mer-
cury emissions into the atmosphere were drastically reduced 
(the most restrictive scenario; see the blue curve in Fig. 4A), 
it would take almost 10 years to detect a fall in mercury lev-
els in surface waters, and approximately 25 years to detect 
them in subsurface waters; therefore, at least as long to see 
a decline in tuna (blue curves in Figures 4B and 4C). If as 
much mercury continues to be emitted as it is today (least 
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Figure 3. Temporal variability of mercury concentrations in tropical tuna: yellowfin tuna (orange), bigeye tuna (red) and skipjack (blue). 
Colored circles represent average annual concentrations measured in the global ocean, except in the northwestern Pacific off of Asia. 
In that area, average annual concentrations are represented by dark blue squares. Only data close in time are joined by a line. 

restrictive scenario; see red curves), the model does not pre-
dict any decrease in the various ocean layers between now 
and 2100. 

What are the implications for understanding 
the mercury cycle and the Minamata 
Convention?
Under the Minamata Convention, which came into force 
in 2017, large-scale biomonitoring studies of mercury are 
required to assess the effectiveness of emission reduction 
measures. Here, we show for the first time that mercury 
concentrations in tunas have remained broadly unchanged 
since 1971 and do not reflect declining emissions and at-
mospheric concentrations. Our results show that emission 
reductions are likely to take several years, or even decades, 
before they are reflected by falling levels in the oceans and 
marine fish. We predict that the greater the reductions in 
emissions, the sooner we can expect to see a decline in mer-
cury concentrations in tunas. Far from suggesting that the 
Minamata Convention is ineffective, our study highlights 
the need to continue the global effort to reduce mercury 
emissions more energetically, and calls for continuous, long-
term global monitoring of mercury levels in marine life. 

Tunas show us that we need to do more to reduce mercury pollution
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Such monitoring of tropical tunas has been carried out since 
2001 in the western Pacific, which enables many tuna sam-
ples to be collected yearly by onboard fisheries observers, 
and laboratory-tested for mercury. 

As well as documenting the impact of emission reductions on 
mercury concentrations in tunas, these time series could help 
to better anticipate the impact of climate change on the for-
mation of methylmercury in the ocean, and its bioavailability 

at the base of marine food webs (inset 1). It is generally ac-
cepted that inorganic mercury is converted into methylmer-
cury (methylation) in less oxygenated areas of the ocean (be-
tween 400 m and 800 m below the surface). Because climate 
change may alter ocean circulation and productivity and ex-
tend oxygen-minimum zones, it may also profoundly alter the 
mercury cycle and affect the impact of emission reductions on 
methylmercury concentrations in marine food webs.

Figure 4. Modelling the effects of mercury 
emissions into the air on the quantities of 
mercury in the surface waters (the uppermost 
50 m of the water column) and subsurface 
waters (from 50 to 1500 m) of the global 
ocean, based on a mercury circulation model 
developed by Amos et al. (2013). Three variously 
restrictive emission reduction scenarios were 
considered as adapted from Angot et al. 
(2018) transports and deposits globally, and 
bioaccumulates to toxic levels in food webs. It 
is addressed under the global 2017 Minamata 
Convention, for which periodic effectiveness 
evaluation is required. Previous analyses have 
estimated the impact of different regulatory 
strategies for future mercury deposition. 
However, analyses using atmospheric models 
traditionally hold legacy emissions (recycling of 
previously deposited Hg. Grey bands represent 
the years for which we have compiled tuna 
mercury data (i.e. 1971–2022). 
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Inset 1. (Methyl)mercury cycle in the oceans

Mercury is emitted into the atmosphere in a gaseous form by natural sources (e.g. volcanic eruption) but mainly by human activities (anthropogenic 
emissions), such as coal combustion or gold mining (Fig. A). This inorganic mercury is deposited in the oceans, where it is partly transformed into 
methylmercury, a neurotoxin. This accumulates naturally in the tissues of organisms over their lifetimes (bioaccumulation) and up through food webs 
(biomagnification). This is why marine predators, such as tunas, have high methylmercury concentrations, methylmercury being the predominant form 
(91%) of total mercury in tunas. Humans are then exposed to methylmercury by eating marine fish. 

Where does methylmercury (MeHg) in the oceans come from? Source: Lorrain et al. 2019; illustration by Constance Odiardo, SPC
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