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Abstract

Coastal fisheries are central to Pacific Island nutrition, livelihoods and cultural identity, yet growing
microplastic contamination threatens food security and public health. This study integrates fishers’
knowledge of locally important coastal fish species with empirical measurements of microplastic
loads to identify priority taxa for monitoring across Fiji, Tonga, Tuvalu and Vanuatu. Interviews
with 110 fishers documented commonly caught species, and the number of times each taxon was
reported was calculated. Family-level catch data and mean microplastic loads were each standar-
dised between 0 and 1 to generateCatch andMicroplastic Scores, whichweremultiplied to create an
Exposure Index reflecting both social relevance and contamination levels. Regionally, Lethrinidae
and Scombridae had the highest Exposure Index values, while Acanthuridae, Lutjanidae, Scaridae
and Serranidae emerged as country-specific priorities. Gendered fishing patterns revealed differ-
ences in catch, influencing potential exposure pathways and highlighting the need for gender-
disaggregated data in future assessments. This approach of combining local knowledge with
contamination studies offers a replicable, regionally-groundedmethod for identifying key indicator
species for future microplastic monitoring. Species within the Lethrinidae family, particularly
Lethrinus harak, stand out as regional priorities because of their importance to subsistence and
artisanal fisheries, exposure to microplastics and consistent occurrence across the region.

Impact statement

Pacific Island communities depend on coastal fisheries not only for daily nutrition and
livelihoods, but also for cultural identity. However, these fisheries are impacted by a variety of
anthropogenic stressors, including microplastics. As research is expanding in the Pacific Islands
to fill geographical gaps in marine microplastic pollution, it is important that future research is
designed to be locally and regionally relevant. This study provides the first regional assessment of
how microplastic contamination intersects with the species that Pacific people catch most
frequently. By combining interviews with 110 fishers across Fiji, Tonga, Tuvalu and Vanuatu
with empirical analysis of microplastic loads in commonly eaten fish, we developed an Exposure
Index that ranks species according to both their importance to local diets and their measured
contamination levels. This innovative approach moves beyond simply documenting pollution
by identifying the fish families that warrant priority attention for monitoring and provides a
framework that could be applied to future management and potential public-health guidance.
We foresee three main impacts of this study. First, it demonstrates how integrating local fisher
knowledge strengthens scientific relevance, ensuring that research outputs aremeaningful to the
communities most affected. Secondly, it equips Pacific governments, regional agencies and
researchers with a practical, evidence-based tool for prioritising monitoring efforts. Finally, the
framework is transferable to other island nations and coastal regions worldwide that face similar
challenges of limited resources, high seafood reliance, and rising plastic pollution.

Introduction

Coastal fisheries resources are crucial for communities in the Pacific Island Countries and
Territories (PICTs), providing not only a vital source of nutrition but also sustaining livelihoods,
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economies and cultural traditions that have endured for gener-
ations. While fisheries are critically important for food security,
with people in PICTs consuming 3–6 times more fish than the
global average (Bell et al., 2009), fisheries represent far more than
just food security across the region (Johannes, 1981; Kitolelei et al.,
2021). However, these critical resources face unprecedented threats
including overfishing, poaching, destructive fishing methods, cli-
mate change and pollution (Pratchett et al., 2011; Jupiter et al.,
2014). Among these challenges, the spread of plastics throughout
marine systems presents complex risks that intersect environmen-
tal health and human nutrition.

PICTs, despite contributing around 1% of global plastic waste
(Jambeck et al., 2015), face a disproportionately high burden of
marine plastic pollution (Filho et al., 2019), due to their relatively
small land areas; a threat of which is further emphasised by the
role of plastics as a threat (e.g. climate change, biodiversity loss)
multiplier (Costa, 2025). The ubiquitous presence of plastics in
the ocean creates risks for marine wildlife and the environment
through ingestion, habitat degradation, bioaccumulation, suffo-
cation, strangulation and entanglement (Wright et al., 2013;
Welden, 2020; Tekman et al., 2022). Fish, as well as other marine
organisms, are highly susceptible to entanglement from plastics
and discarded fishing gear (Nelms et al., 2016; Ryan, 2018; Jepsen
and de Bruyn, 2019), particularly given the transboundary move-
ment of plastic debris and the wide-ranging movements and
feeding behaviour of many species.

Microplastic pollution poses an emerging threat to marine
ecosystems and food security (De-la-Torre, 2020; Kibria, 2023).
These microplastics, defined as particles larger than 1 μm and
smaller than 5 mm, originate from both the breakdown of larger
debris and direct inputs like microbeads from personal care prod-
ucts or synthetic fibres from clothing (Cole et al., 2011; GESAMP,
2015; Frias andNash, 2019).Whatmakesmicroplastics particularly
concerning is their ability to infiltrate marine ecosystems. A global
review found 49% of fish show evidence of microplastic ingestion
(Wootton et al., 2021b). Microplastics enter the food web through
ingestion by lower trophic level marine organisms, eventually
reaching higher trophic level organisms, including potentially
humans (Mercogliano et al., 2020; Lehel and Murphy, 2021). The
health implications are potentially severe; microplastics not only
pose physical hazards but also act as carriers for toxic chemical
additives and environmental pollutants (Andrady, 2011; Koelmans
et al., 2014). Plastic polymers contain concerning additives like
phthalates, bisphenols and flame retardants, while their porous
surfaces efficiently absorb persistent organic pollutants and heavy
metals from seawater, including known carcinogens like benzo[a]
pyrene and polychlorinated biphenyls (Kinigopoulou et al., 2022;
Okoye et al., 2022).

In the context of Pacific Island fisheries, this contamination
pathway becomes especially alarming as microplastics are ingested
by coastal fish species that form the cornerstone of local diets
(Wootton et al., 2021a; Drova et al., 2025). Fish consumption in
the PICTs is exceptionally high, with coastal rural populations
consuming between 30 and 146 kg of fish per person annually,
vastly surpassing the global average of 16–18 kg even inmany urban
centres (Bell et al., 2011). Many coastal communities rely on
seafood as a primary food source, often consuming fish in ways
that utilise the whole animal; a practice rooted in both tradition and
food security. There is now concrete evidence of the prevalence of
microplastics in coastal areas (Bakir et al., 2020; Dehm et al., 2020;
Ferreira et al., 2020; Markic et al., 2022, 2023), including several
recent studies on important food fish (Botleng et al., 2025; Drova

et al., 2025; Fe’ao et al., 2025; Alefaio et al., 2026). Yet despite these
growing concerns, critical knowledge gaps persist regarding the
threat to Pacific Island food systems and coastal communities.
Furthermore, as research in this field expands, it becomes increas-
ingly relevant to target future research on suitable indicator species
at a larger scale. Most scientific studies focus on temperate regions
or commercial seafood species (Wootton et al., 2021b), overlooking
the unique species compositions and consumption patterns of
subsistence fishers from Pacific communities. Furthermore, exist-
ing research often fails to incorporate local fisher knowledge that
could reveal important exposure pathways.

Understanding the risk of microplastic exposure in rural com-
munities requires a comprehensive approach that integrates both
scientific data and local fisher knowledge. Small-scale fishers rely
on knowledge built over generations regarding fish species and
their habitats, seasonal variations and feeding behaviours (Johannes
et al., 2000; Stephenson et al., 2016). They have invaluable insights
into the species present in their fishing grounds, catch compos-
ition, as well as differences in catch between male and female
fishers (Kitolelei et al., 2021). While quantitative science-based
approaches can documentmicroplastic ingestion inmarine organ-
isms, integrating fisher knowledge provides critical context on the
species that are most frequently caught and consumed. Such local
knowledge can significantly enhance scientific assessments of
microplastic contamination inmarine food webs, highlighting that
fishers should be recognised as valuable partners if we want to
provide relevant and impactful assessments of microplastic expos-
ure risk. Such collaborative approaches can strengthen risk assess-
ments and inform more effective mitigation strategies.

This study addresses these gaps by integrating fisher knowledge
with empirical microplastic data to quantify exposure risks in four
Pacific Island nations. Our approach recognises that fishers possess
unparalleled insights into species availability and consumption
patterns; knowledge essential for accurate risk assessment and
prioritising indicator species. By documenting community-caught
fish species and linking this to data on taxon-specific fish micro-
plastic loads, this study aims to improve our understanding of
microplastic fish-human pathways. The objectives were to
(1) document (gender-disaggregated) fisher knowledge of coastal
fish landings to rank fish by country and region and (2) link these
catch data to microplastic contamination levels to develop a
community-informed Exposure Index. Through our approach,
which prioritises fisher-reported catch data, we consider the species
that matter most to Pacific communities and provide locally guided
recommendations for targeting future microplastics research.

Materials and methods

Study sites

This study focuses on four Pacific Island countries: Fiji, Tonga,
Tuvalu and Vanuatu (Figure 1). In each country, three rural
coastal fishing communities were chosen based on their geo-
graphic location, relevance to regional fisheries partners, and
dependency on coastal fisheries for subsistence. These selected
sites offer an overview of how exposure risk may vary across
subsistence fisheries with distinct catch compositions and expos-
ure pathways. Data collection dates fell between July 2023 and
November 2024 (Supplementary Table 1).

The selected study communities from Fiji were Galoa (Serua
Province), Yadua (Nadroga-Navosa Province) and Silana (Tailevu
Province); all located around Fiji’s main island Viti Levu. Sites were
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intentionally selected to be away from the capital Suva, which is
alreadywell-studied, to avoid the urban influence, which is at a scale
unmatched by urban areas in the other countries. In Tonga, surveys
were conducted in three villages on Tongatapu Island: Manuka,
Kolonga and Ha’atafu. All villages have Special Management Areas
in place as initiatives of the Ministry of Fisheries to enhance data
collection and monitoring capabilities. In Tuvalu, surveys focused
on three islets – Fongafale, Papaelise and Funafala – around the
capital atoll Funafuti. In Vanuatu, surveys were conducted at Port
Olry (Espiritu Santo), Peskarus (Maskelyne Island) and Takara
Village A (Efate Island), in conjunction with creel surveys being
conducted by the Fisheries Department.

Documenting fisher knowledge

The data for this study were collected through questionnaire-
guided interviews. In each country, an average of 28 interviews
were conducted, with 7–10 questionnaires administered in each of
the three selected communities, resulting in a total of 110 fishers
(see Supplementary Table 1 for breakdown of men and women per
country). The questionnaire formed part of a broader study docu-
menting perceptions of plastic pollution sources, impacts and
responses (see Kitolelei et al. in revision). However, for the purposes
of this study, we analysed responses to a single open-ended free-
listing question: ‘What are the ten (10) main food fish caught in your
fishing ground?’ Fishers were not prompted with a pre-constructed
list or visual aids. To promote inclusivity and comfort, men and
women were interviewed separately and according to their avail-
ability. The interviews adhered to principles of Free, Prior and
Informed Consent (FPIC), and interviewees were encouraged to
withdraw at any time if they no longer wished to participate. The

interviews were conducted in a culturally sensitive manner and
translated into the local language.

Microplastic sampling

Data on microplastic loads in commonly caught fish species were
compiled from concurrent analyses conducted by the study
research team across the four study countries (Fiji: Drova et al.,
2025; Tuvalu: Alefaio et al., 2026; Vanuatu: Botleng et al., 2025;
Tonga: Fe’ao et al., 2025), which all used consistent methodologies,
allowing for comparability. In summary, at each study site, fish
landed by local fishers were identified to the species level by the
research team, who cleaned the fish externally, measured the fork
length and total weight of each specimen and carefully isolated the
gastrointestinal tracts (GITs) for storage (frozen) until subsequent
analysis. Under laboratory conditions, GITs were digested using
30% H₂O₂ at a volume three times that of the GIT and incubated
at 60 °C until organic tissues were fully dissolved. The digested
material was then passed through a sieve series (500, 250, 125 μm;
i.e. minimum measured particle size = 125 μm) and retained
residue was visually examined via microscopy (100× magnifica-
tion) to identify and categorise microplastics by form and size. For
each dataset, a subset of the visually identified microplastics was
validated using Fourier transform infrared spectroscopy (FTIR)
polymer analysis following the methods described by Jung et al.
(2018). Spectra were collected over the 4,000–450 cm�1 range at
2 cm�1 resolution and manually compared with reference spectra
listed in Jung et al. (2018). Positive polymer identification
required confirmation of at least four diagnostic absorption
bands. To ensure quality assurance and quality control, all diges-
tion and analysis procedures were conducted under controlled

Figure 1. Coastal communities where fishing practices and species landings were documented in collaboration with local fishers: (A) Fiji’s Viti Levu island (Villages of Galoa, Silana
and Yadua), (B) Tongatapu, Tonga (Villages of Ha’atafu, Manuka and Kolonga), (C) Funafuti Atoll, Tuvalu (Islets of Fongafale, Papaelise and Funafale), Vanuatu’s Efate (Takara),
Malekula (Peskarus) and Espiritu Santo (Port Olry).
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laboratory conditions in batches of up to 30 samples. All glassware
and equipment were thoroughly rinsed with filtered distilled
water prior to use. Samples and solutions were covered with
aluminium foil whenever possible to minimise airborne contam-
ination, and exposure to open air was reduced during processing.
Procedural blank controls consisting of open, sterile glass beakers
containing 30% H₂O₂ were included with each digestion batch
and processed identically to samples through digestion, sieving
and microscopic analysis. For a complete list of species sampled
for microplastics within each family, see Supplementary Table 2.

Data analysis

To ensure sufficient replication for microplastics data among
groupings, and due to some fishers providing fish information on
a coarse taxonomic level (e.g. ‘parrotfish’ - see Supplementary
Table 3), fish were grouped into their respective families for ana-
lysis. To visualise the most commonly caught fish families across
countries, reported fish catch data were analysed and plotted using
R (version 4.3.2; R Core Team, 2024). Relative contributions (as
percentages) of the top five families were calculated per country,
and plotted using ggplot2 (Wickham, 2016). We then conducted a
Principal Components Analysis (PCA) to further examine differ-
ences in fish family composition across countries. The analysis
was based on the percentage contribution of the top five families
per country (yielding a total of eight families overall). Country-
level data were standardised by expressing family counts as rela-
tive percentages of total catch. The PCA was performed on the
resulting dataset to identify patterns in community composition.
A biplot was generated, displaying countries as points and fish
families as vectors representing their contribution to the first two
principal components.

For the calculation of the Exposure Index, fish were analysed
first within each respective country, and then were compiled and
analysed at a regional level. Families sampled for microplastics but
not mentioned by fishers, or mentioned by fishers but not sampled
for microplastics, were excluded from this calculation. Then, fam-
ilies identified as being commonly caught within fishing grounds
were filtered to remove those without sufficient microplastic data
(n ≥ 3; see final country level replication in Supplementary Table 4,
and regional level replication in Supplementary Table 5), resulting
in the following number of families for each country: Fiji n = 9,
Tonga n = 10, Tuvalu n = 9 and Vanuatu n = 14 families. The values
for catch (defined as the frequency with which a fish belonging to a
given family was identified in interviews as being caught within
fishing grounds) were then standardised between 0 and 1, reflecting
the minimum and maximum observed frequencies, respectively.
This standardised metric is hereafter referred to as the ‘Catch
Score’. The same standardisation was conducted for microplastic
loads (mean number of particles per individual within a family),
hereon ‘MP Score’. The product of these two separate metrics was
calculated to provide an ‘Exposure Index’, with higher values
reflecting combined importance in the catch and microplastic load
(see Supplementary Figure 1).

To examine gender-based differences in fish catch composition,
community-reported data were analysed using R with the tidyverse
(Wickham et al., 2019) and ggplot2 packages. Catch counts were
grouped by country, gender and fish family using dplyr (Wickham
et al., 2023), and proportional catch composition was calculated by
dividing the number of fish caught by each gender by the total catch
for that family. The gendered difference was defined as the pro-
portion of the catch caught by women minus that caught by men.

Results were visualised using a faceted horizontal bar chart created
with ggplot2, where positive values indicated families more com-
monly caught by women and negative values those caught by men.

Results

A total of 110 questionnaire-guided interviews were conducted in 12
communities across the four countries. Overall, 60 % of the inter-
viewees were men and 40% were women (Supplementary Table 1).

Themost commonly caught families identified by fishers as being
caughtwithin their fishing grounds can be seen in Figure 2. Fishers in
Fiji identified Lethrinidae to be their primary catch, followed by
Serranidae, Carangidae, Lutjanidae and Scombidae. In Tonga,
Acanthuridae were most commonly identified, followed by Scaridae,
Siganidae, Scombridae and Lethrinidae. In Tuvalu, Acanthuridae
dominated, followed by Lutjanidae, Serranidae, Carangidae and
Lethrinidae. Finally, in Vanuatu, Siganidae were identified most
commonly, followed by Lethrinidae, Scaridae, Acanthuridae and
Lutjanidae. The differences across countries driven by the eight
families that were found to be in the top five per country can be
further visualised in the PCA biplot (Supplementary Figure 2).

Scores for catch, microplastics and Exposure Index for each
family in each country can be seen in Table 1. For Fiji, the top three
highest ranked families in terms of catch were Lethrinidae (38men-
tions), Serranidae (27mentions) and Lutjanidae (23mentions). The
highest ranked families in terms of microplastic (MP) loads were
Scombridae (5.7 ± 1.2 MP/individual; mean ± SE), and then Serra-
nidae (3.0 ± 2.1 MP/individual) and Lutjanidae (3.0 ± 1.4 MP/in-
dividual). Note that Terapontidae also had high levels of MP
(3.5 ± 0.6MP/individual), but as no fishers identified them as being
caught, they are not included. The top-scoring families by the
Exposure Index in Fiji were Scombridae, Serranidae, Lethrinidae
(2.3 ± 0.2 MP/individual) and Lutjanidae. In Tonga, the highest
three-ranked families by catch were Acanthuridae (17 mentions),
Scaridae (14 mentions), Lethrinidae and Siganidae (both with
11 mentions). The highest ranked families in terms of MP loads
were Carangidae (3.4 ± 1.3 MP/individual), Lethrinidae (0.9 ± 0.2
MP/individual), Mugilidae (0.8 ± 0.2MP/individual) and Siganidae
(0.8 ± 0.3 MP/individual). The families with the highest calculated
Exposure Index values in Tonga were Siganidae and Scaridae
(0.5 ± 0.2MP/individual), but values were low (≤ 0.12). For Tuvalu,
the highest catch rankings were for Acanthuridae (49 mentions),
Lutjanidae (38mentions), Serranidae (36mentions) and Lethrinidae.
The highest microplastic loads were found in Siganidae (1.3 ± 0.8
MP/individual), Mullidae (1.2 ± 0.4 MP/individual) and Holocen-
tridae (1.2 ± 0.5 MP/individual). The families with the highest
Exposure Index values identified in Tuvalu were Acanthuridae
(1.0 ± 0.3 MP/individual) and Lutjanidae (1 ± 0.6 MP/individual),
scoring the highest across all countries (0.74 and 0.56 respectively). In
Vanuatu, the top families ranked highest for catch were Siganidae
(38 mentions), Lethrinidae (36 mentions), Scaridae (29 mentions)
andAcanthuridae (28mentions). All species had <0.4MP/individual
on average, but the families with the highest Exposure Index scores
were Mullidae (0.13 ± 0.09 MP/individual), Lethrinidae (0.06 ± 0.05
MP/individual) and Scaridae (0.07 ± 0.05 MP/individual).

Clear gender-based differences are evident in reported catch for
taxa where there were associated microplastics data (Figure 3). For
those families with higher (threshold of 0.1) Exposure Index scores,
in Fiji, women commonly reported Lutjanidae, while men reported
Serranidae and Scombridae, and both genders equally reported
Lethrinidae. In Tonga, men more frequently reported all families.
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In Tuvalu, women reported more Mullidae and men Lethrinidae,
Lutjanidae, Siganidae and Holocentridae, while Acanthuridae was
reported similarly by both. Similarly, in Vanuatu, women reported
Mullidae and Serranidae more frequently and men Scaridae, with
both genders reporting Lethrinidae. For a full list of gender-
disaggregated catch mentions (including taxa without microplas-
tics data), see Supplementary Figure 3.

Lethrinidae (n = 113 mentions), Acanduridae (n = 106 men-
tions) and Lutjanidae (n = 93 mentions) were identified most
commonly on a regional level by fishers. Importantly, for Lethri-
nidae, the species Lethrinus harak (thumbprint emperor) specific-
ally was mentioned 49 times; notably more than any other
individual species. The highest ranked families in terms of micro-
plastic loads on a regional level were Scombridae (5.7 ± 1.2 MP/in-
dividual), Lethrinidae (1.2 ± 0.1 MP/individual) and Kyphosidae
(1.1 ± 0.8 MP/individual). The families with the highest Exposure
Index scores regionally were Scombridae, Lethrinidae and
Acanthuridae (0.7 ± 0.2 MP/individual) (Table 2).

Discussion

This study presents a novel, community-informed approach to
assessing potential microplastic exposure risks in Pacific Island

fisheries and prioritising species for future monitoring efforts. By
centring fisher-reported data on catch composition, we identified
the fish families most integral to food security in each of the four
countries: Fiji, Tonga, Tuvalu and Vanuatu. When paired with
microplastic content analysis of these commonly caught fish, these
findings offer a locally and regionally relevant risk assessment with
regards to which fish may be most likely to transfer microplastics
and their associated contaminants to humans. In doing so, this
work highlights the vulnerability of communities that rely on
coastal fisheries and underscores the importance of integrating
local knowledge with scientific pollution monitoring. This com-
bination is vital not only for producing more accurate and context-
sensitive assessments but also for shaping waste management and
marine policy recommendations that reflect the lived realities and
priorities of Pacific communities.

Fishers provided detailed information on the species most com-
monly caught within customary fishing grounds, reflecting valuable
long-term local knowledge and revealing strong patterns that var-
ied by country. Lethrinidae were consistently within the top five
families identified across the four countries, while Acanthuridae
and Lutjanidae were in the top five reported landings for three
countries, highlighting the regional importance of these families.
The other common families - Carangidae, Scaridae, Scombridae,

Figure 2. Fivemost popular families identified to be caught within customary fishing grounds by interviewed communities, separated by country. See Supplementary Figure 1 for a
Principal Components Analysis of these families.
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Table 1. Table presents Catch Score and MP Score (both normalised values on a 0–1 scale, corresponding to lowest and highest values respectively) and Exposure
Index, calculated as a product of these two metrics. Families are ordered from highest to lowest Exposure Index for each country

Country Family Common Name(s) Catch Score MP Score Exposure Index

Fiji Scombridae Mackerels, Tuna 0.33 1.00 0.33

Serranidae Groupers 0.69 0.43 0.30

Lethrinidae Emperors 1.00 0.29 0.29

Lutjanidae Snappers 0.58 0.43 0.25

Scaridae Parrotfishes 0.25 0.18 0.04

Siganidae Rabbitfishes 0.08 0.24 0.02

Hemiramphidae Halfbeaks 0.14 0.10 0.01

Mullidae Goatfishes 0.00 0.23 0.00

Sphyraenidae Barracudas 0.19 0.00 0.00

Tonga Siganidae Rabbitfishes 0.63 0.22 0.14

Scaridae Parrotfishes 0.81 0.15 0.12

Acanthuridae Surgeonfishes, Tangs, Unicornfishes 1.00 0.07 0.07

Mugilidae Mullets 0.31 0.22 0.07

Lethrinidae Emperors 0.25 0.27 0.07

Mullidae Goatfishes 0.31 0.16 0.05

Serranidae Groupers 0.06 0.12 0.01

Lutjanidae Snappers 0.69 0.00 0.00

Carangidae Jacks, Trevallies, Pompanos 0.00 1.00 0.00

Labridae Wrasses 0.00 0.15 0.00

Tuvalu Acanthuridae Surgeonfishes, Tangs, Unicornfishes 1.00 0.74 0.74

Lutjanidae Snappers 0.75 0.74 0.56

Mullidae Goatfishes 0.23 0.99 0.23

Siganidae Rabbitfishes 0.19 1.00 0.19

Holocentridae Squirrelfishes, Soldierfishes 0.19 0.90 0.17

Lethrinidae Emperors 0.52 0.31 0.16

Scaridae Parrotfishes 0.15 0.45 0.07

Serranidae Groupers 0.73 0.00 0.00

Sphyraenidae Barracudas 0.00 0.23 0.00

Vanuatu Mullidae Goatfishes 0.57 0.40 0.23

Lethrinidae Emperors 0.89 0.18 0.16

Scaridae Parrotfishes 0.78 0.20 0.15

Serranidae Groupers 0.46 0.21 0.10

Hemiramphidae Halfbeaks 0.14 0.62 0.08

Haemulidae Grunts, Sweetlips 0.05 1.00 0.05

Carangidae Jacks, Trevallies, Pompanos 0.35 0.12 0.04

Mugilidae Mullets 0.27 0.00 0.00

Labridae Wrasses 0.19 0.00 0.00

Belonidae Needlefishes 0.11 0.00 0.00

Siganidae Rabbitfishes 1.00 0.00 0.00

Acanthuridae Surgeonfishes, Tangs, Unicornfishes 0.73 0.00 0.00

Kyphosidae Sea chubs, Drummers 0.00 0.00 0.00

Note: Results are presented for each country. To see a complete list of species sampled for microplastics within each family, please refer to Supplementary Table 2, and for the list of taxa fishers
identified within each country, please refer to Supplementary Table 3.
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Serranidae and Siganidae – all occurred in the top five families of
the two countries. Fiji-Tuvalu and Tonga-Vanuatu exhibited more
similar commonly reported catches, with four consistent families
between each pairing. Differences by country may reflect species
ranges, dietary preferences, or local exploitation levels of stocks.
These findings strongly reflect country fisheries reports (FAO,
2009; Lee et al., 2020; Tuvalu Fisheries Department, 2022, 2023;
TongaMinistry of Fisheries, 2025; JBMolitaviti pers. comm. 2025),
highlighting that local ecological knowledge from fishers is vital for
understanding resource use and can complement creel surveys or
scientific assessments of fisheries (Peixoto et al., 2022; Silvano et al.,
2023). The value of such knowledge is particularly high in areas
such as the Pacific Islands, where resources are low and coastal
communities are numerous, and local knowledge reflects gener-
ations of fisheries experience and practices (Kitolelei et al., 2021).
Such data are valuable in understanding food security, as they
capture the species most relied upon in daily diets and livelihoods.

Analysis of the Exposure Index, which integrates both micro-
plastic contamination levels and fisher-reported catch frequency,
revealed notable differences in exposure profiles among the four
Pacific Island countries studied. Importantly, the level ofmicroplastic

contamination differs across the four countries (Dehm et al., 2026),
with the highest rates in Fiji (75% frequency occurrence, 2.17 ± 1.2
MP/individual in sampled fish;Drova et al., 2025), followed by Tonga
(42% frequency occurrence, mean 0.77 ± 0.10 MP/individual; Fe’ao
et al., 2025) and Tuvalu (37% frequency occurrence, mean 0.72 ± 0.08
MP/individual; Alefaio et al., 2026), and the lowest rates in Vanuatu
(5% frequency occurrence, mean 0.05 ± 0.01MP/individual; Botleng
et al., 2025). In Tuvalu, while microplastic loads were generally
moderate, the families Acanthuridae and Lutjanidae had the highest
Exposure Index of any families in any country, highlighting the
importance of future research focusing on these families. The high
Exposure Index values indicate that in Tuvalu, the same families that
are most commonly caught are most contaminated with microplas-
tics. Acanthuridae and Lutjanidae have previously been found to
vastly dominate night spearfishing andhandline catches, respectively,
at Funafuti atoll (Moore et al., 2014). In Fiji, high Exposure Index
values were driven by the combined catch prominence and contam-
ination of families such as Lethrinidae, Lutjanidae, Scombridae and
Serranidae. All four families had both the highest catch scores and
microplastic loads, indicating that in Fiji, though not as pronounced
as in Tuvalu, fish families central to both food security and income

Figure 3.Gender disaggregated data on fish families reported as common catch (1.0 = 100% reported by females, 0 = reported consistently among genders;�1.0 = 100% reported by
males). Families identified as having the highest Exposure Index (see Table 1; threshold of 0.1) are denotedwith an asterisk. Families restricted to those that havemicroplastics data.
For the full list of reported commonly caught species, please refer to Supplementary Figure 3.
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generation (supported by data from FAO, 2009) are also those with
the highest potential to transfer microplastics to humans. Notably,
whilemost families had good representation across species formicro-
plastic loads in Fiji, the only Scombrid sampled was Rastrelliger
brachysoma, which was identified by five fishers as being commonly
caught, and only three individuals were sampled for microplastics
(see Supplementary Table 4). A similar ram-feeding species Rastrel-
liger kanagurtahas been reported to filter 19.57 L ofwater perminute,
suggesting high exposure to microplastics in the water column can
explain the high microplastic load in this fish (Hamann et al., 2023).
Tonga showed quite low Exposure Index scores, indicating that
families commonly caught within fishing grounds (e.g. Acanthuridae
and Scaridae) were different from those that weremost contaminated
with microplastics (e.g. Carangidae). Notably, only one fisher in
Tonga identified Carangids (specifically ‘Jacks’ [Caranx spp.]) as
being commonly caught, but individuals of this family had dis-
proportionately high microplastic loads in Tonga. The import-
ance of Acanthuridae and Scaridae is underscored in the Tonga
National Coastal Fisheries Management and Development Plan
2023–2026 (pgs. 31–35). Vanuatu exhibited the lowest average
microplastic loads across all families, and, similar to Tonga, had
low Exposure Index values, suggesting misalignment between
families that are commonly caught and those that are most
contaminated with microplastics. The families Mullidae, Lethri-
nidae and Scaridae emerged as the families of highest interest in
Vanuatu.

At the regional level, Lethrinidae stood out as the most signifi-
cant family, ranking high in both microplastic load and fisher
importance, exceeded only by Scombridae, and followed by
Acanthuridae. Notably, while microplastics data were available
for all four countries for calculating regional means for Lethrinidae

and Acanthuridae with replication of 243 and 49, respectively,
Scombridae were only landed and sampled from Fiji, and only
three individuals were sampled. This means the regional mean
for Scombridae is based on one country and a very small sample
size, so it should be interpreted cautiously (see Supplementary
Tables 4 and 5). These results underscore the utility of the Exposure
Index as a decision-support tool and highlight the potential for
species within these families to serve as bioindicators of microplas-
tic exposure in Pacific Island fisheries.

Differences by gender likely reflect differences in habitats where
fishing is being conducted or due to different gears being used by
women (Kronen and Vunisea, 2009; Ram-Bidesi, 2015). They may
also reflect that women are generally responsible for preparing
household food (thus potentially perceiving species more com-
monly consumed in the home as more common), whereas men
may be more responsible for selling fish for income (Thomas et al.,
2021; McKenzie et al., 2022). Across the four countries, men
identified a much larger diversity of catch, but some families, such
as Mullidae and Lethrinidae, appeared to be relatively consistently
reported by men and women. In most cases, the species with high
Exposure Index values were more frequently identified by men,
particularly so in Tonga and Tuvalu. Given the documented gen-
dered differences in the species caught and the ultimate destin-
ations of catch (e.g. household consumption vs. income generation;
Thomas et al., 2021), ensuring that information on fisheries is
collected from both men and women is essential for accurately
understanding food security dynamics and for mapping out poten-
tial hazard exposure pathways and distribution networks.

The approach used in this study to calculate an Exposure Index
offers significant value and provides a robust foundation for future
development. By integrating both social relevance and contamination

Table 2. Table presents Catch Score and MP Score (both normalised on a 0–1 scale, corresponding to the minimum and maximum observed values, respectively)
and the Exposure Index, calculated as a product of the two metrics. Families are ordered from highest to lowest Exposure Index

Family Common Name(s) Catch Score MP Score Exposure Index

Scombridae Mackerels, Tuna 0.43 1.00 0.43

Lethrinidae Emperors 0.97 0.21 0.21

Acanthuridae Surgeonfishes, Tangs, Unicornfishes 1.00 0.12 0.12

Siganidae Rabbitfishes 0.60 0.14 0.09

Lutjanidae Snappers 0.92 0.09 0.09

Mullidae Goatfishes 0.39 0.17 0.07

Serranidae Groupers 0.78 0.07 0.06

Scaridae Parrotfishes 0.59 0.08 0.05

Carangidae Jacks, Trevallies, Pompanos 0.63 0.05 0.03

Sphyraenidae Barracudas 0.12 0.15 0.02

Holocentridae Squirrelfishes, Soldierfishes 0.12 0.15 0.02

Hemiramphidae Halfbeaks 0.11 0.12 0.01

Kyphosidae Sea chubs, Drummers 0.05 0.20 0.01

Mugilidae Mullets 0.32 0.02 0.01

Haemulidae Grunts, Sweetlips 0.05 0.06 0.00

Labridae Wrasses 0.1 0.02 0.00

Caesionidae Fusiliers 0.00 0.07 0.00

Belonidae Needlefishes 0.04 0.00 0.00

Note: Results are presented for all four countries combined to provide a regional overview.
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data, it combines the regularity of fishers’ frequency of catchwith their
associatedmicroplastic loads, offering a comprehensive assessment of
real-world exposure risk potential. By focusing on species most
relevant to human diets, it highlights those that are most likely to
contribute to dietary microplastic intake. This methodology not only
provides a practical tool for evaluating potential exposure risk, but
also offers an opportunity to support monitoring and management
decisions, enabling the identification of priority species for further
research, pollution mitigation and public health outreach. However,
the findings are subject to certain limitations. While some fish are
prepared or consumed with their GITs intact in the PICTs, interpret-
ation of the Exposure Index as an indicator of risk relies on the
assumption that microplastics in the GIT reflect either potential
translocation of plastic particles and associated chemicals into edible
tissues, or possible fish toxicity arising from ingestion exposure
(Akhbarizadeh et al., 2019; Barboza et al., 2020). These pathways,
however, remain debated andwarrant further research (e.g. Jovanović
et al., 2018). While the catch data closely align with national fisheries
reports, the interviews were conducted with select fishers from only
three communities in each country. As such, the results provide an
indication of patterns but would benefit from broader coverage and
expansion in the future. Microplastic sampling inconsistency across
countries, reflecting variations in sampling effort and locations
between countries, and limited species representation in some coun-
tries, means that certain commonly caught speciesmay not have been
sampled for microplastics, creating potential bias for exposure esti-
mates. The use of family-level groupings also obscures species-specific
vulnerabilities, limiting fine-scale reasoning. Moreover, the micro-
plastics datawere collected at a single point in time and cannot be used
to make generalised statements to represent the number of micro-
plastics in all food fish species. Microplastic abundance in field-
collected specimens is influenced by temporal and environmental
factors, including season, local climatic conditions and hydrodynam-
ics. While the relative differences among taxa (as reflected in the ‘MP
Score’) are expected to bemore stable than absolutemicroplastic loads
as they are largely shaped by ecological traits such as feeding mode
and habitat use (e.g. Dehm et al., 2026), replication across sites and
seasons will be essential for strengthening future applications of the
Exposure Index and for providing a more comprehensive assessment
of microplastic exposure.

Based on this study, we offer four recommendations for future
research:

1. Research should value the contribution of local knowledge to
identify species that are crucial to food security.

2. Expand baseline microplastics data using consistent method-
ologies that build on indices such as this to understand the
potential risk of human exposure to microplastics via seafood.

3. Use the exposure index to prioritise indicator species with a
combination of high exposure tomicroplastics (contamination
levels) and relevance for food security. The national patterns
for Tuvalu in particular highlight Acanthuridae and Lutjani-
dae as priority taxa for future microplastic monitoring.

4. At a regional level, from this baseline data, fish within the
Lethrinidae family, and particularly L. harak, emerge as pri-
ority species to target in future microplastic surveys.

Open peer review. To view the open peer review materials for this article,
please visit http://doi.org/10.1017/cft.2026.10027.

Supplementary material. The supplementary material for this article can be
found at http://doi.org/10.1017/cft.2026.10027.

Data availability statement. Data on fisher preferences, species sampled for
microplastics and family-level mean microplastic loads are available within the
supplementarymaterials. Data onmicroplastics at the species level are presented
in country-specific data papers (Fiji – Drova et al., 2025; Tonga – Fe’ao et al.,
2025; Tuvalu – Alefaio et al., 2026; Vanuatu – Botleng et al., 2025). Species
occurrence records are published on the Global Biodiversity Information Facil-
ity (Fiji [Drova and Bai, 2023]: https://doi.org/10.15468/4qhgxr; Tonga [Fe’ao,
2025]: https://doi.org/10.15468/5z87zj; Tuvalu [Nivaga et al. 2024]: https://doi.
org/10.15468/4jedd8; Vanuatu [Botleng et al. 2024]: https://doi.org/10.15468/
tmqxr4).

Acknowledgements. We are especially thankful to the coastal communities,
community leaders and fishers at all study sites for welcoming us, assisting with
sample collection, and sharing their knowledge on local fisheries. This work was
strengthened by the technical contributions of government staff, laboratory
teams and field assistants who supported sampling and analysis. We gratefully
acknowledge the national fisheries departments, ministries and authorities of
Fiji, Tonga, Tuvalu andVanuatu for their valuable institutional support.We also
pay tribute to the late Poasi Ngaluafe, former Head of the Fisheries Science
Division, Ministry of Fisheries, Tonga, whose early guidance and dedication as
the project’s original Tongan focal point were invaluable.

Author contribution. Conceptualisation: A.K.F., S.K., R.V., K.B., C.M., J.D.;
Data Curation: A.K.F., K.B., B.S., J.D.; Formal Analysis: A.K.F.; Investigation:
J.V.B., S.A., L.P.K., L.N., E.D., S.F., J.D.; Methodology: A.K.F., R.V., J.D.; Project
Administration: A.K.F.; Resources: J.B.M., S.A., L.P.K.; Supervision: A.K.F.,
R.V., J.D.; Visualisation: A.K.F., J.D.; Writing – Original Draft: A.K.F., J.D.;
Writing – Review and Editing: A.K.F., S.K., R.V., B.S., J.V.B., J.B.M., S.A., K.B.,
C.M., E.D., J.D.

Financial support. This research was funded by the Asia-Pacific Network for
Global Change Research (grant number: CRRP2022-05MY-Ford, awarded to
AKF, grant ID: https://doi.org/10.30852/p.22124).

Competing interests. The authors declare no conflicts of interest.

Ethics statements. National permits were obtained from the relevant author-
ities in each country: Fiji (MTA-42/2–3, Ministry of iTaukei Affairs), Tonga
(ORG 1/8 v.24,Ministry of Education and Training), Tuvalu (approval from the
Director of the Tuvalu Fisheries Authority) and Vanuatu (VAN-ENV-04524).
Permission for research was further obtained from relevant provincial and
community representatives prior to data collection. For all questionnaires, FPIC
was obtained from all individuals, with the right to decline or withdraw at any
stage. All data from interviews is anonymous and compiled at the national level.
All fish specimens were obtained post-mortem from local fishers.

Inclusivity statement. This project was co-designed with fisheries partners in
Fiji, Tonga, Tuvalu and Vanuatu from its development. Prior approval was
obtained from relevant national and provincial institutions at project initiation.
Before fieldwork, the research team co-facilitated national workshops with
fisheries partners and invited relevant government ministries, community and
provincial representatives to discuss research plans, sampling methods and
data-sharing protocols, translated into local languages when required, with
opportunities for questions and revision. Following approvals, within commu-
nities, information sheets were provided and translated by local research assist-
ants, and FPIC was obtained from all participants prior to interviews and fish
sampling, with the option to decline or withdraw at any stage.

Community fishers provided fish for sampling from their fishing grounds,
ensuring that sampling reflected real dietary exposure. Interviews were con-
ducted with both women andmen to capture gendered catch composition. Local
research assistants (mostly recent graduates or current postgraduate students)
from each country led interviews and field sampling following training in field
protocols, building transferable research skills.

Fisheries partners from each country were invited to a 3-day workshop
where preliminary results were discussed and plans developed for collaborative
outputs. Technical briefs were drafted collaboratively to be shared with govern-
ment agencies, and infographic posters on microplastics and fish were

Cambridge Prisms: Coastal Futures 9

https://doi.org/10.1017/cft.2026.10027 Published online by Cambridge University Press

http://doi.org/10.1017/cft.2026.10027
http://doi.org/10.1017/cft.2026.10027
https://doi.org/10.15468/4qhgxr;
https://doi.org/10.15468/5z87zj;
https://doi.org/10.15468/4jedd8;
https://doi.org/10.15468/4jedd8;
https://doi.org/10.15468/tmqxr4
https://doi.org/10.15468/tmqxr4
https://doi.org/10.30852/p.22124
https://doi.org/10.1017/cft.2026.10027


co-designed, then disseminated across all 12 communities. Results were also
shared and discussed with communities.

This research strongly aligns with the priorities of local communities by
recognising and elevating the value of local fisher knowledge, and using it to
interpret potential exposure risks and shape future research. By integrating
community insights with scientific analysis to prioritise key food fish for
monitoring, the approach ensures that monitoring priorities and management
recommendations reflect the lived experience of Pacific Island fishers while
supporting communities to safeguard traditional diets and sustain healthy
coastal fisheries.

Declaration of generative AI in scientific writing. During the preparation
of this work, the authors used ChatGPT v.5 in order to improve the readability
and language of some sentences in the paper and to draw silhouettes of fish for
Figure 2. The tool was in no way used to analyse or draw insights from the data,
perform literature searches, or extract any information other than feedback on
thewriting style based on the provided inputs. The tool was only used to perform
minimal changes and provide feedback based on the original input text, where
the scientific content of the input sentences remains unchanged. After using this
tool, the authors reviewed and edited the content as needed and take full
responsibility for the content of the publication.

References

AkhbarizadehR,Moore F andKeshavarzi B (2019) Investigatingmicroplastics
bioaccumulation and biomagnification in seafood from the Persian Gulf: A
threat to human health? Food Additives & Contaminants: Part A 36,
1696–1708. https://doi.org/10.1080/19440049.2019.1649473.

Alefaio S, Kaitua LP, Nivaga L, Lopati P, Makolo F, Stockwell BL, Drova E,
Dehm J and Ford AK (2026) First evidence of microplastic contamination in
fish from the remote atoll nation of Tuvalu. Plastics 4:e6. https://doi.org/
10.1017/plc.2026.10043.

Andrady AL (2011)Microplastics in themarine environment.Marine Pollution
Bulletin 62(8), 1596–1605. https://doi.org/10.1016/j.marpolbul.2011.05.030.

Bakir A, Desender M, Wilkinson T, Van Hoytema N, Amos R, Airahui S,
Graham J and Maes T (2020) Occurrence and abundance of meso and
microplastics in sediment, surface waters, and marine biota from the South
Pacific region. Marine Pollution Bulletin 160, 111572. https://doi.org/10.1016/
j.marpolbul.2020.111572.

Barboza LGA, Lopes C,Oliveira P,Bessa F,OteroV,Henriques B,Raimundo
J, Caetano M, Vale C and Guilhermino L (2020) Microplastics in wild fish
from north East Atlantic Ocean and its potential for causing neurotoxic
effects, lipid oxidative damage, and human health risks associated with
ingestion exposure. Science of the Total Environment 717, 134625. https://
doi.org/10.1016/j.scitotenv.2019.134625.

Bell JD, Johnson JE and Hobday A (2011) Vulnerability of Tropical Pacific
Fisheries and Aquaculture to Climate Change. Noumea, New Caledonia:
Pacific Community.

Bell JD, Kronen M, Vunisea A, Nash WJ, Keeble G, Demmke A, Pontifex S
and Andréfouët S (2009) Planning the use of fish for food security in the
Pacific. Marine Policy 33(1), 64–76. https://doi.org/10.1016/j.marpol.2008.
04.002.

Botleng JV, Sokach AHM and Feremaito H (2024) Vanuatu Reef-Associated
Food Fishes Observed under the Asia-Pacific Network for Global Change
Research Project. The University of the South Pacific. Occurrence Dataset.
https://doi.org/10.15468/tmqxr4.

Botleng JV, Drova E, Kotra KK, Sokach AHM, Feremaito H, Ham J, Kalmer
R,Kaku R,Molitaviti JB,Varea R,BrownKT, Ford AK andDehm J (2025)
Microplastic ingestion data for 86 fish species across five Vanuatu commu-
nities: A reference for Pacific Island pollutionmonitoring.Discover Oceans 2,
49. https://doi.org/10.1007/s44289-025-00086-1.

Cole M, Lindeque P, Halsband C and Galloway TS (2011) Microplastics as
contaminants in the marine environment: A review. Marine Pollution Bul-
letin 62, 2588–2597. https://doi.org/10.1016/j.marpolbul.2011.09.025.

Costa J (2025) Bridging the gap: A review on the interaction between (micro)
plastics and climate change. Philosophical Transactions A 383, 20240501.
https://doi.org/10.1098/rsta.2024.0501.

Dehm J, Brown KT, Drova E, Varea R, Botleng JV, Fe’ao S, Nivaga L,
Williams L, Stockwell BL, Kitolelei S, Morris C, Kuridrani N, Molitaviti
JB,Matoto V, Kaitua LP, Alefaio S, Feremaito H, Kotra KK and Ford AK
(2026) Considering ecological traits of fishes to understand microplastic
ingestion across Pacific coastal fisheries. PLoS One 21, e0339852. https://
doi.org/10.1371/journal.pone.0339852.

Dehm J, Singh S, FerreiraM and Piovano S (2020) Microplastics in subsurface
coastal waters along the southern coast of Viti Levu in Fiji, South Pacific.
Marine Pollution Bulletin 156(111239), 111239. https://doi.org/10.1016/j.
marpolbul.2020.111239.

De-la-Torre GE (2020) Microplastics: An emerging threat to food security and
human health. Journal of Food Science and Technology 57(5), 1601–1608.
https://doi.org/10.1007/s13197-019-04138-1.

Drova E and Bai A (2023) Fiji Reef-Associated Food Fishes Observed under the
Asia-Pacific Network for Global Change Research Project. The University of
the South Pacific. Occurrence Dataset. https://doi.org/10.15468/4qhgxr.

Drova E, Tuqiri N, Prasad K, Rosi A, Gadekilakeba T, Bai A, Tunaka E,
Williams L,Varea R, Brown K and Dehm J (2025) Microplastic occurrence
in 21 coastal marine fish species from fishing communities on Viti Levu, Fiji.
Marine Pollution Bulletin 216, 118045. https://doi.org/10.1016/j.marpol-
bul.2025.118045.

FAO (2009) Fishery and aquaculture country profile: Fiji (FID/CP/FJI).
Fe’ao S (2025) Tonga Reef-Associated Food Fishes Observed under the Asia-

Pacific Network for Global Change Research Project. The University of the
South Pacific. Occurrence Dataset https://doi.org/10.15468/5z87zj.

Fe’ao S,Drova E,Matoto V,Botleng JV,Varea R,Dehm J,BrownKT,Morris C,
Kautoke P,Afu S, FatongiatauV and FordAK (2025)Microplastic assessment
of 33 marine finfish species from coastal communities on Tongatapu, Kingdom
of Tonga. Discover Oceans 2, 57. https://doi.org/10.1007/s44289-025-00095-0.

Ferreira M, Thompson J, Paris A, Rohindra D and Rico C (2020) Presence of
microplastics in water, sediments and fish species in an urban coastal
environment of Fiji, a Pacific small island developing state.Marine Pollution
Bulletin 153, 110991. https://doi.org/10.1016/j.marpolbul.2020.110991.

FilhoWL,Havea PH, Balogun A-L, Boenecke J,Maharaj AA,Ha’apio M and
Hemstock SL (2019) Plastic debris on Pacific Islands: Ecological and health
implications. The Science of the Total Environment 670, 181–187. https://doi.
org/10.1016/j.scitotenv.2019.03.181.

Frias JP and Nash R (2019) Microplastics: Finding a consensus on the defin-
ition.Marine Pollution Bulletin 138, 145–147. https://doi.org/10.1016/j.mar-
polbul.2018.11.022.

GESAMP (2015) Sources, fate and effects of microplastics in the marine
environment: A global assessment. In Reports and Studies, Vol. 90. London:
International Maritime Organization.

Hamann L, Schreiber K, Hagenmeyer J, Eduardo S, Spanke T and Blanke A
(2023) Diversity of filter feeding and variations in cross-flow filtration of five
ram-feeding fish species. Frontiers inMarine Science 10, 1253083. https://doi.
org/10.3389/fmars.2023.1253083.

Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, Andrady A,
Narayan R and Law KL (2015) Marine pollution. Plastic waste inputs from
land into the ocean. Science (New York, N.Y.) 347(6223), 768–771. https://
doi.org/10.1126/science.1260352.

Jepsen EM and de Bruyn PJN (2019) Pinniped entanglement in oceanic plastic
pollution: A global review. Marine Pollution Bulletin 145, 295–305. https://
doi.org/10.1016/j.marpolbul.2019.05.042.

Johannes RE (1981)Words of the Lagoon: Fishing andMarine Lore in the Palau
District of Micronesia. University of California Press.

Johannes RE, Freeman MMR and Hamilton RJ (2000) Ignore fishers’ know-
ledge and miss the boat. Fish and Fisheries 1(3), 257–271. https://doi.
org/10.1111/j.1467-2979.2000.00019.x.

JovanovićB,GökdağK,GüvenO, Emre Y,Whitley EM and Kideys AE (2018)
Virgin microplastics are not causing imminent harm to fish after dietary
exposure. Marine Pollution Bulletin 130, 123–131. https://doi.org/10.1016/j.
marpolbul.2018.03.016.

JungMR,Horgen FD,Orski SV,Rodriguez CVR,Beers KL,Balazs GH, Jones
TT,WorkTM,Brignac KC,Royer S,Hyrenbach KD, Jensen BA and Lynch
JM (2018) Validation of ATR FT-IR to identify polymers of plastic marine
debris, including those ingested by marine organisms. Marine Pollution
Bulletin 127, 704–716. https://doi.org/10.1016/j.marpolbul.2017.12.061.

10 Amanda Kirsty Ford et al.

https://doi.org/10.1017/cft.2026.10027 Published online by Cambridge University Press

https://doi.org/10.1080/19440049.2019.1649473
https://doi.org/10.1017/plc.2026.10043
https://doi.org/10.1017/plc.2026.10043
https://doi.org/10.1016/j.marpolbul.2011.05.030
https://doi.org/10.1016/j.marpolbul.2020.111572
https://doi.org/10.1016/j.marpolbul.2020.111572
https://doi.org/10.1016/j.scitotenv.2019.134625
https://doi.org/10.1016/j.scitotenv.2019.134625
https://doi.org/10.1016/j.marpol.2008.04.002
https://doi.org/10.1016/j.marpol.2008.04.002
https://doi.org/10.15468/tmqxr4
https://doi.org/10.1007/s44289-025-00086-1
https://doi.org/10.1016/j.marpolbul.2011.09.025
https://doi.org/10.1098/rsta.2024.0501
https://doi.org/10.1371/journal.pone.0339852
https://doi.org/10.1371/journal.pone.0339852
https://doi.org/10.1016/j.marpolbul.2020.111239
https://doi.org/10.1016/j.marpolbul.2020.111239
https://doi.org/10.1007/s13197-019-04138-1
https://doi.org/10.15468/4qhgxr
https://doi.org/10.1016/j.marpolbul.2025.118045
https://doi.org/10.1016/j.marpolbul.2025.118045
https://doi.org/10.15468/5z87zj
https://doi.org/10.1007/s44289-025-00095-0
https://doi.org/10.1016/j.marpolbul.2020.110991
https://doi.org/10.1016/j.scitotenv.2019.03.181
https://doi.org/10.1016/j.scitotenv.2019.03.181
https://doi.org/10.1016/j.marpolbul.2018.11.022
https://doi.org/10.1016/j.marpolbul.2018.11.022
https://doi.org/10.3389/fmars.2023.1253083
https://doi.org/10.3389/fmars.2023.1253083
https://doi.org/10.1126/science.1260352
https://doi.org/10.1126/science.1260352
https://doi.org/10.1016/j.marpolbul.2019.05.042
https://doi.org/10.1016/j.marpolbul.2019.05.042
https://doi.org/10.1111/j.1467-2979.2000.00019.x
https://doi.org/10.1111/j.1467-2979.2000.00019.x
https://doi.org/10.1016/j.marpolbul.2018.03.016
https://doi.org/10.1016/j.marpolbul.2018.03.016
https://doi.org/10.1016/j.marpolbul.2017.12.061
https://doi.org/10.1017/cft.2026.10027


Jupiter S,Mangubhai S and Kingsford RT (2014) Conservation of biodiversity
in the Pacific islands of Oceania: Challenges and opportunities. Pacific
Conservation Biology: A Journal Devoted to Conservation and Land Manage-
ment in the Pacific Region 20(2), 206. https://doi.org/10.1071/pc140206.

Kibria G (2023) Impacts of microplastic on fisheries and seafood security -
global analysis and synthesis. The Science of the Total Environment 904,
166652. https://doi.org/10.1016/j.scitotenv.2023.166652.

Kinigopoulou V, Pashalidis I, Kalderis D and Anastopoulos I (2022) Micro-
plastics as carriers of inorganic and organic contaminants in the environ-
ment: A review of recent progress. Journal of Molecular Liquids 350, 118580.
https://doi.org/10.1016/j.molliq.2022.118580.

Kitolelei S, Thaman R, Veitayaki J, Breckwoldt A and Piovano S (2021) Na
vuku makawa ni qoli: Indigenous fishing knowledge (IFK) in Fiji and the
Pacific. Frontiers in Marine Science 8. https://doi.org/10.3389/fmars.2021.
684303.

Kitolelei SV, Varea R, Drova E,Dehm J,Molitaviti JB, Ford AK, Botleng JV,
Nivaga L, Fe’ao S and Brown K (in revision) Community perceptions and
behavioural drivers of plastic pollution in Pacific Island nations: A multi-
country analysis. Marine Policy.

Koelmans AA, Besseling E and Foekema EM (2014) Leaching of plastic
additives to marine organisms. Environmental Pollution (Barking, Essex:
1987) 187, 49–54. https://doi.org/10.1016/j.envpol.2013.12.013.

Kronen M and Vunisea A (2009) Fishing impact and food security - Gender
differences in finfisheries across Pacific Island countries and cultural groups.
Available at http://coastfish.spc.int/News/WIF/WIF19/WIF19_03_Kronen.pdf.

Lee S, Lewis A,Gillett R, FoxM,Tuqiri N, Sadovy Y,Batibasaga A, Lalavanua
W and Lovell E (2020) Fiji Fishery Resource Profiles Information for Man-
agement on 44 of the Most Important Species Groups. Suva, Fiji: Gillett,
Preston and Associates and the Wildlife Conservation Society, 240 pp.

Lehel J and Murphy S (2021) Microplastics in the food chain: Food safety and
environmental aspects. Reviews of Environmental Contamination and Toxi-
cology 259, 1–49. https://doi.org/10.1007/398_2021_77.

Markic A, Bridson JH,Morton P,Hersey L, Budiša A,Maes T and Bowen M
(2023) Microplastic pollution in the intertidal and subtidal sediments of
Vava’u, Tonga.Marine Pollution Bulletin 186, 114451. https://doi.org/10.1016/
j.marpolbul.2022.114451.

Markic A, Bridson JH, Morton P, Hersey L, Maes T and Bowen M (2022)
Microplastic pollution in the surface waters of Vava’u, Tonga. Marine
Pollution Bulletin 185(Pt A), 114243. https://doi.org/10.1016/j.marpolbul.
2022.114243.

McKenzie BL, Waqa G, Hart AC, Moala Silatolu A, Palagyi A, Norton R,
McLean R and Webster J (2022) Gender roles, generational changes and
environmental challenges: An intersectional interpretation of perceptions on
healthy diets among iTaukei women and men in Fiji. Public Health Nutrition
25(11), 3146–3157. https://doi.org/10.1017/S1368980022001677.

MercoglianoR,AvioCG,Regoli F,Anastasio A,ColavitaG and Santonicola S
(2020) Occurrence of microplastics in commercial seafood under the per-
spective of the human food chain. A review. Journal of Agricultural and Food
Chemistry 68(19), 5296–5301. https://doi.org/10.1021/acs.jafc.0c01209.

Moore B, Alefaio S and Siaosi F (2014) Monitoring the Vulnerability and
Adaptation of Coastal Fisheries to Climate Change (No. Assessment Report
No. 2). Pacific Community.

Nelms SE, Duncan EM, Broderick AC, Galloway TS, Godfrey MH, Hamann
M, Lindeque PK and Godley BJ (2016) Plastic and marine turtles: A review
and call for research. ICES Journal of Marine Science: Journal Du Conseil
73(2), 165–181. https://doi.org/10.1093/icesjms/fsv165.

Nivaga L, Kaitu LP, Lopati P, Makolo F and Alefaio S (2024) Tuvalu Reef-
Associated Food Fishes Observed under the Asia-Pacific Network for Global
Change Research Project. The University of the South Pacific. Occurrence
Dataset. https://doi.org/10.15468/4jedd8.

OkoyeCO,AddeyCI,OderindeO,Okoro JO,Uwamungu JY, IkechukwuCK,
Okeke ES, Ejeromedoghene O and Odii EC (2022) Toxic chemicals and
persistent organic pollutants associated with micro-and nanoplastics pollu-
tion. Chemical Engineering Journal Advances 11, 100310. https://doi.
org/10.1016/j.ceja.2022.100310.

Peixoto UI, Casal-Ribeiro M,Medeiros-Leal WM, Novoa-Pabon A, Pinho M
and Santos R (2022) Scientific and fisher’s knowledge-based ecological risk

assessment: Combining approaches to determine the vulnerability of fisheries
stocks. Sustainability 14(22), 14870. https://doi.org/10.3390/su142214870.

Pratchett MS, Munday PL, Graham NAJ, Kronen M, Pinca S, Friedman K,
Brewer TD, Bell JD,Wilson SK,Cinner JE,Kinch JP, Lawton RJ,Williams
AJ, Chapman L, Magron F and Webb A (2011) Vulnerability of coastal
fisheries in the tropical Pacific to climate change. In Bell JD, Johnson JE and
Hobday AJ (eds.), Vulnerability of Tropical Pacific Fisheries and Aquaculture
to Climate Change. Noumea, New Caledonia: Secretariat of the Pacific
Community, pp. 493–576.

RCore Team (2024) R: A Language and Environment for Statistical Computing.
Vienna, Austria: R Foundation for Statistical Computing. Available at https://
www.R-project.org/.

Ram-Bidesi V (2015) Recognizing the role of women in supporting marine
stewardship in the Pacific Islands. Marine Policy 59, 1–8. https://doi.org/
10.1016/j.marpol.2015.04.020.

Ryan PG (2018) Entanglement of birds in plastics and other synthetic materials.
Marine Pollution Bulletin 135, 159–164. https://doi.org/10.1016/j.marpol-
bul.2018.06.057.

Silvano RAM, Baird IG, Begossi A,Hallwass G,Huntington HP, Lopes PFM,
Parlee B andBerkes F (2023) Fishers’multidimensional knowledge advances
fisheries and aquatic science. Trends in Ecology & Evolution 38(1), 8–12.
https://doi.org/10.1016/j.tree.2022.10.002.

Stephenson RL, Paul S, Pastoors MA, Kraan M, Holm P, Wiber M, Mack-
inson S, Dankel DJ, Brooks K and Benson A (2016) Integrating fishers’
knowledge research in science and management. ICES Journal of Marine
Science: Journal Du Conseil 73(6), 1459–1465. https://doi.org/10.1093/
icesjms/fsw025.

TekmanMB,Walther BA,Peter C,Gutow L and BergmannM (2022) Impacts
of plastic pollution in the oceans on marine species, biodiversity and ecosys-
tems. Zenodo 221. https://doi.org/10.5281/ZENODO.5898684.

Thomas A, Mangubhai S, Fox M, Meo S, Miller K, Naisilisili W, Veitayaki J
and Waqairatu S (2021) Why they must be counted: Significant contribu-
tions of Fijian women fishers to food security and livelihoods. Ocean &
Coastal Management 205, 105571. https://doi.org/10.1016/j.ocecoaman.2021.
105571.

Tonga Ministry of Fisheries (2025) Annual Report: Fiscal Year 2023–2024.
Nuku’alofa, Tonga: TongaMinistry of Fisheries. Available at https://www.ton
gafish.gov.to/index.php/publications/annual-reports.

Tuvalu Fisheries Department (2022) Coastal Fisheries Creel Report Card 2022:
Funafuti. Fisheries Division, Government of Tuvalu, Funafuti. Available at
https://tuvalufisheries.tv/library/.

Tuvalu Fisheries Department (2023) Coastal Fisheries Creel Report Card 2023:
Funafuti. Fisheries Division, Government of Tuvalu, Funafuti. Available at:
https://tuvalufisheries.tv/library/.

Welden N (2020) The environmental impacts of plastic pollution. Plastic Waste
and Recycling, 195–222. https://doi.org/10.1016/b978-0-12-817880-5.00008-6.

Wickham H (2016) Package ‘ggplot2’: Elegant Graphics for Data Analysis.
Springer-Verlag New York.

Wickham H, Averick M, Bryan J, Chang W, McGowan L, François R,
Grolemund G, Hayes A, Henry L, Hester J, Kuhn M, Pedersen T, Miller
E,Bache S,Müller K,Ooms J,RobinsonD, Seidel D, SpinuV,Takahashi K,
Vaughan D, Wilke C, Woo K and Yutani H (2019) Welcome to the
tidyverse. Journal of Open Source Software 4(43), 1686. https://doi.org/
10.21105/joss.01686.

Wickham H, François R, Henry L, Müller K and Vaughan D (2023) dplyr: A
Grammar of DataManipulation. R package version 1.1.4.Available at https://
github.com/tidyverse/dplyr, https://dplyr.tidyverse.org.

Wootton N, Ferreira M, Reis-Santos P and Gillanders BM (2021a) A com-
parison of microplastic in fish from Australia and Fiji. Frontiers in Marine
Science 8. https://doi.org/10.3389/fmars.2021.690991.

WoottonN,Reis-Santos P andGillanders BM (2021b)Microplastic in fish –A
global synthesis. Reviews in Fish Biology and Fisheries 31(4), 753–771. https://
doi.org/10.1007/s11160-021-09684-6.

Wright SL, Thompson RC and Galloway TS (2013) The physical impacts of
microplastics on marine organisms: A review. Environmental Pollution
(Barking, Essex: 1987) 178, 483–492. https://doi.org/10.1016/j.envpol.2013.
02.031.

Cambridge Prisms: Coastal Futures 11

https://doi.org/10.1017/cft.2026.10027 Published online by Cambridge University Press

https://doi.org/10.1071/pc140206
https://doi.org/10.1016/j.scitotenv.2023.166652
https://doi.org/10.1016/j.molliq.2022.118580
https://doi.org/10.3389/fmars.2021.684303
https://doi.org/10.3389/fmars.2021.684303
https://doi.org/10.1016/j.envpol.2013.12.013
http://coastfish.spc.int/News/WIF/WIF19/WIF19_03_Kronen.pdf
https://doi.org/10.1007/398_2021_77
https://doi.org/10.1016/j.marpolbul.2022.114451
https://doi.org/10.1016/j.marpolbul.2022.114451
https://doi.org/10.1016/j.marpolbul.2022.114243
https://doi.org/10.1016/j.marpolbul.2022.114243
https://doi.org/10.1017/S1368980022001677
https://doi.org/10.1021/acs.jafc.0c01209
https://doi.org/10.1093/icesjms/fsv165
https://doi.org/10.15468/4jedd8
https://doi.org/10.1016/j.ceja.2022.100310
https://doi.org/10.1016/j.ceja.2022.100310
https://doi.org/10.3390/su142214870
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1016/j.marpol.2015.04.020
https://doi.org/10.1016/j.marpol.2015.04.020
https://doi.org/10.1016/j.marpolbul.2018.06.057
https://doi.org/10.1016/j.marpolbul.2018.06.057
https://doi.org/10.1016/j.tree.2022.10.002
https://doi.org/10.1093/icesjms/fsw025
https://doi.org/10.1093/icesjms/fsw025
https://doi.org/10.5281/ZENODO.5898684
https://doi.org/10.1016/j.ocecoaman.2021.105571
https://doi.org/10.1016/j.ocecoaman.2021.105571
https://www.tongafish.gov.to/index.php/publications/annual-reports
https://www.tongafish.gov.to/index.php/publications/annual-reports
https://tuvalufisheries.tv/library/
https://tuvalufisheries.tv/library/
https://doi.org/10.1016/b978-0-12-817880-5.00008-6
https://doi.org/10.21105/joss.01686
https://doi.org/10.21105/joss.01686
https://github.com/tidyverse/dplyr
https://github.com/tidyverse/dplyr
https://dplyr.tidyverse.org
https://doi.org/10.3389/fmars.2021.690991
https://doi.org/10.1007/s11160-021-09684-6
https://doi.org/10.1007/s11160-021-09684-6
https://doi.org/10.1016/j.envpol.2013.02.031
https://doi.org/10.1016/j.envpol.2013.02.031
https://doi.org/10.1017/cft.2026.10027

	A community-informed microplastic exposure index based on Pacific Island fisheries: Integrating local knowledge with empirical data
	Impact statement
	Introduction
	Materials and methods
	Study sites
	Documenting fisher knowledge
	Microplastic sampling
	Data analysis

	Results
	Discussion
	Open peer review
	Supplementary material
	Data availability statement
	Acknowledgements
	Author contribution
	Financial support
	Competing interests
	Ethics statements
	Inclusivity statement
	Declaration of generative AI in scientific writing
	References


