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A B S T R A C T

Little is known about microplastics (MPs) in corals from the Indian Ocean. We compared MP concentrations, 
morphotypes, size, colours, and polymer compositions in six coral genera from three remote Mascarene islands 
(Rodrigues, St. Brandon’s Atoll, and Agalega) of the Republic of Mauritius, on a 1200 km transect located in the 
South Equatorial Current (SEC). The mean MP concentration was 0.78 n/g (53 % fibres) with no significant 
differences between islands. Polymers were polypropylene (78 %) and polyethylene (18 %). We conclude that 
the SEC’s MP concentrations and compositions have homogenized over thousands of kilometres across the Indian 
Ocean. We discuss the lack of hazardous polyurethane MPs in coral samples given obvious sources on St Brandon. 
To the best of our knowledge, this study is the first to report on MPs in coral from the Western Indian Ocean and 
the Mascarene Islands providing a baseline for further research, monitoring, mitigation, and policy development.

1. Introduction

Coral reefs cover <1 % of the ocean floor surface (Huang et al., 2021) 
yet provide crucial ecosystem services (Salm, 1983). Inter alia, they 
protect shorelines, are vital to climate resiliency, provide natural re
sources and livelihoods for >275 million people, is a resource for 
medical research, and attract tourists (Salm, 1983; Saliu et al., 2019; 
Reichert et al., 2021; van der Schyff et al., 2021a,b; Huang et al., 2021). 
Coral reefs are also among the most diverse ecosystems, supporting 
>3000 different coral species (Salm, 1983). Over the last decades, coral 
reefs experience constant impacts and degradation by local and global 
anthropogenic stressors, inter alia pollution, over-fishing, ocean acidi
fication, and global warming (Soares et al., 2020; Rocha et al., 2020; van 
der Schyff et al., 2021a,b; Sparks and Awe, 2022).

Plastic debris constitutes a significant marine pollution problem with 
high concentrations in coastal areas and coral reef environments (United 
Nations Environment Program, 2019; Pantos, 2022; Patti et al., 2020; 
Pattiaratchi et al., 2022). Plastics are durable thus allowing these items 
to persist in the environment for decades (Fleming et al., 2022). Much of 
the plastic debris produced is less dense than seawater, thus allowing it 
to float and drift in the ocean, accumulating in subtropical gyres or 
ending up on coastlines and beach fronts (Kumar et al., 2021). More than 

800 marine and coastal species are known to have had some encounter 
with marine plastic pollution, whether through ingestion, entanglement, 
or habitat change (United Nations Environment Program, 2019).

The latest recognised addition to the list of stressors marine organ
isms encounter are microplastics (MPs; Soares et al., 2020; Bejanaro 
et al., 2022). MPs are particles of plastic polymers <5 mm originating 
from any source and can be both primary MPs (created to be ≤5 mm) or 
secondary MPs (degraded from a larger source material; Hankins et al., 
2021; Huang et al., 2021; Patti et al., 2020). The presence of MPs in the 
marine environment affects ecosystems in unpredictable ways. The 
chemical and physical properties of MPs (buoyancy, longevity, and 
varying densities) coupled with the hydrodynamics of the ocean causes 
MPs to become widely distributed (Eriksen et al., 2014; Kukulka et al., 
2012; Hall et al., 2015; Jeyasanta et al., 2020). Anthropogenic siltation 
was already of concern for reef-building corals (Salm, 1983) and now 
MPs are floating freely in the waters and settling in sediments adding to 
the pressure (Jeyasanta et al., 2020; Bejanaro et al., 2022). MPs are 
persistent polymers and can absorb harmful persistent compounds from 
their surroundings which may be released with time (Ryan et al., 2012; 
Jeyasanta et al., 2020; Patterson et al., 2020; Raguso et al., 2022).

Corals intercept, trap, catch, and ingest MPs when feeding, as bio
fouled MP surfaces release phagostimulants causing the corals to mis- 
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identify MPs as food items (Hall et al., 2015; Allen et al., 2017; Hankins 
et al., 2018; Bednarz et al., 2021; Bejanaro et al., 2022; Mendrik et al., 
2024; Yen et al., 2024). Corals encounter plastics in various ways; 
floating MPs that reach corals during low tide on shallow reef-crests and 
flats; higher density particles reaching deeper water coral colonies as 
they sink to the seabed; and plankton contaminated with MPs (Chapron 
et al., 2018; Saliu et al., 2019; Esiukova et al., 2020). A major process 
responsible for plastic removal from seawater is its adhesion to the coral 
surface (Martin et al., 2019; Yen et al., 2024). MP ingestion by corals 
may be hazardous as it could transfer incurred and accumulated pol
lutants to the coral (van der Schyff et al., 2021a; Bednarz et al., 2021). 
Toxic chemicals may leach from the MPs once inside the corals, accu
mulate, and potentially affect growth, reproduction, and survival 
(Rotjan et al., 2019; Raguso et al., 2022). Physically, when consuming 
MPs, the corals may experience a sense of false satiation and reduce real 
food intake which may lead to reduced coral growth and mortality 
(Rotjan et al., 2019). MP ingestion may also cause blockage of the gut 
cavity of corals leading to internal damage (Hall et al., 2015). The in
teractions between corals, plastic, and MPs in particular are therefore 
very complex (Bejanaro et al., 2022). Experimental effects studies have 
been conducted on coral species to understand MP consumption and 
effects (inter alia, Corona et al., 2020; Hall et al., 2015; Corona et al., 
2020; Chapron et al., 2018; Patti et al., 2020; Reichert et al., 2018; Grillo 
et al., 2021; Bejanaro et al., 2022; Plafcan and Stallings, 2022; Yen et al., 
2024). Environmental studies investigated MP contamination in sedi
ment and water of coral reef environments, but not on corals themselves 
(Cheang et al., 2018; Hankins et al., 2018; Patti et al., 2020; Jeyasanta 
et al., 2020).

The Indian Ocean (IO) is home to 13–16 % of coral reefs worldwide 
(Huang et al., 2021; Obura et al., 2017). The types of reefs in the IO 
include fringing, platform, and barrier reefs, and atolls (Huang et al., 
2021; Obura et al., 2017; Turner and Klaus, 2005). The Mascarenes has 
705 km2 of shallow reef habitats (Turner and Klaus, 2005). Despite the 
rich coral environment, studies on MP contamination in coral reefs in 
the IO are limited (Raguso et al., 2022; Thiemann, 2023). The United 
Nations Environment Program (2019) warned that Africa’s coral reef 
ecosystems are at risk from MP pollution. Currents influence the accu
mulation of plastic litter along the Western Indian Ocean (WIO) islands 
(Barnes, 2004) which can reconcentrate debris and its related pollutants 
on remote coral islands (Bouwman et al., 2016). Some of the available 
studies in the WIO include an analysis of MPs in corals from the Maldives 
(Raguso et al., 2022), an experimental study looking at the effects of MPs 
on corals from the South African coast (Boodraj and Glassom, 2022), 
plastic debris quantified on the shores of St Brandon’s Atoll (Bouwman 
et al., 2016), and MPs in sea water (Li et al., 2022). As far as we are 
aware, there are no published studies on the concentrations and char
acteristics of MPs in corals from the WIO.

Corals may have taxon-specific interactions with MPs (inter alia, 
Hankins et al., 2018; Axworthy and Padilla-Gamiño, 2019; Reichert 
et al., 2019; Soares et al., 2020; Isa et al., 2023). Due to the differences 
between hard- and soft corals, such as feeding, physiology, and coral 
structures (Ding et al., 2019), our aim was to compare MP concentra
tions between four hard coral and two soft coral genera along a 1200 km 
transect of three remote WIO islands, and to characterise the MP size, 
morphotype, colours, and polymer compositions between islands. Based 
on an earlier study in the same area focussing on metal concentrations in 
corals, we expected that soft corals will have higher MP concentrations 
than hard corals (van der Schyff et al., 2020b), and we predict that corals 
from the island with the highest human population will present higher 
MP concentrations.

2. Materials and methods

2.1. Site description

The Mascarene islands are located near the Tropic of Capricorn 

approximately 700 km east of Madagascar, in the southern part of the 
WIO, each with unique properties (Fig. 1) (Thébaud et al., 2009). We 
selected three of the more isolated islands for this study along a 1200 km 
transect and called it the Mascarene Island Transect (MIT). The three 
islands belong to the Republic of Mauritius. Agalega island is the most 
remote with a small but well-developed coral reef fringe (van der Schyff 
et al., 2020b) with about 300 residents in 2012 (Budoo and Mahadew, 
2014). Rodrigues is the largest island among the three, with the WIO’s 
best-developed, full-fringed reef surrounding the island (Thébaud et al., 
2009; van der Schyff et al., 2020b), and a population of approximately 
38,000 residents (Budoo and Mahadew, 2014). St. Brandon’s Atoll has 
no permanent residents but has approximately 40 rotating fishermen 
and Government personnel, and a lagoon surface area of approximately 
200 km2 (van der Schyff et al., 2021a,b). Several shipwrecks have 
occurred along the atoll (Bouwman et al., 2016). The South Equatorial 
Current (SEC) from the east affects all three islands (Fig. 1; van der 
Schyff et al., 2021a; Honorato et al., 2022; Pattiaratchi et al., 2022; 
Phillips et al., 2021; Thiemann, 2023).

2.2. Sample collection

Fifty-one coral samples were collected in 2014 and 2015 from 
Rodrigues (Rod), Agalega (Aga), and St Brandon’s Atoll (SBA) (Republic 
of Mauritius) in the Mascarene Basin of the WIO (Fig. 1). Colonies of four 
hard coral genera (Stylophora sp., Acropora sp., Pocillopora sp., and 
Fungia sp.) and two soft coral genera (Sarcophyton sp. and Sinularia sp.) 
were sampled from each island by scuba or snorkelling. At Rodrigues, 
the sampling was between Pointe aux Cornes and Pointe Grenada; at 
Agalega, the sampling was around Le Far Far (La Passe) of North Island; 
and at St. Brandon’s Atoll it was on the south-eastern side of the lagoon 
near Isle du Sud. Sampling was random at each site, with at least six 
metres between adjacent colonies of the same genus. Each of the six 
genera was sampled three times per island, except Sarcophyton sp. in the 
St. Brandon’s Atoll lagoon as it could not be found. The soft coral 
samples were collected using a diving knife. Fungia sp. occur as single 
free-living polyps (Hoeksema, 2014; Fig. 1) and whole individuals were 
collected. Hard coral fragments, approximately 10 cm3 each, of the 
other genera were carefully removed from the colony with a side cutter. 
None of the fragments were larger than 1/8th of the total colony size 
leaving a good proportion of the colony to recover. Each sample con
sisted of skeleton and tissue. The coral samples were not identified to 
species level as genetic studies were not conducted. Samples were 
collected in the lagoons on the western side of the islands, up-current of 
the predominant SEC.

2.3. Microplastic extraction

Approximately 5 g of each sample was accurately weighed into 100 
mL glass bottles previously rinsed with double distilled water. Following 
Allen et al. (2017), we first digested the entire sample (polyp and skel
eton) by soaking the samples in 8.25 % sodium hypochlorite for 24 h, 
dissolving the skeleton in 37 % HCl for 30 min, and soaking the digestate 
again in 8.25 % sodium hypochlorite for 24 h. The digestions were 
conducted in a fume hood with the containers covered with aluminium 
foil to minimise extraneous contamination. Particulate material that 
included the MPs was filtered with a stainless steel sieve, with pore size 
of 25 μm, between each acid/bleach wash, separating it from the dis
solved organic and inorganic matter. The custom-made stainless steel 
sieves were made specifically for use in the normal 47 mm-diameter 
spring-clamped glass vacuum filtration system. Black rubber O-rings, 
part of the metal sieve rim, acted as a seal when clamped. After the last 
filtration, the sieves were carefully cleaned, dried, and stored in petri 
dishes until they were counted.

Collection controls were accommodated by subtracting any long 
black fibres that may have come from collection and storage. Laboratory 
controls per batch were collected throughout the digestion and filtering 
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process by rinsing empty 100 mL glass bottles, following the same 
chemical procedure as described by Allen et al. (2017). The seven lab 
controls ensured that contamination can be subtracted from the sample 
counts. Contamination was subtracted per MP category (Table S1). For 
instance, if the control sample had three red fibres in a certain size 
category, three red fibres in the same size category were subtracted from 
each sample of the batch of that control. If no red fibres of that size 
category occurred in a sample, no subtractions were made.

2.4. Counting and characterisation

To quantify the MPs, each sieve was inspected, and MPs were 
measured in μm using a Nikon EZ 100 multi-zoom compound binocular 
microscope at magnifications of 1.30–1.80. Fragments (Frag) and fibres 
(Fib) were counted, measured, and categorised by morphotype, size, and 
colour as set out in Table S1. Each fragment was measured along its 
longest dimension; the length of each fibre was measured using a 
concatenated line with the microscope software. Concentrations are 
reported as numbers per gram (n/g).

2.5. Polymer determination; μFT-IR imaging

Eight sample extracts were selected at random and analysed using 
μFT-IR Imaging spectroscopy according to Maurizi et al. (2023) at the 
Department of the Built Environment, Aalborg University, Denmark. 
Two Acropora sp. extracts from Agalega and Rodrigues, two Sinularia sp. 
extracts from St. Brandon, one Sinularia sp. extract each from Rodrigues 
and Agalega, and one Stylophora sp. extract each from St. Brandon and 
Rodrigues. This analysis aimed to confirm the presence of plastics and 
polymer characterisation. From the data we determined the proportions 
of the various MP polymers, but not concentrations. The selected sam
ples were re-suspended in 3 mL of 50 % HPLC ethanol, homogenized 
using a Vortex, and multiple aliquots were deposited onto a zinc selenide 
(ZnSe - ⌀13 mm, 2 mm thickness, Crystran LTD, UK) transmissive 
window for subsequent analysis. Sample analyses were carried out using 
a Cary 620 FTIR microscope, equipped with a 128 × 128 pixel MCT-FPA 
detector (Mercury Cadmium Telluride–Focal Plane Array) integrated 
with a Cary 670 IR spectroscope (Agilent Technologies, Santa Clara, CA, 
USA). This microscope, fitted with a 15 X Cassegrain objective, delivered 

Fig. 1. Map of Western Indian Ocean (WIO) showing the three islands of the Mascarene Island Transect (MIT) that were sampled. The transect between sampling 
sites is over 1200 km. The South Equatorial Current (SEC) is indicated in red with approximate direction and flow. The proportion of fibres and fragments found in all 
coral samples is shown. The coral photographs are from left to right; Sarcophyton sp., Sinularia sp., Fungia sp., Pocillopora sp. (left) and Stylophora sp. (right), and 
Acropora sp. Photos by V van der Schyff. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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a 5.5 μm pixel resolution. The IR map was collected in transmission 
mode, covering a spectral range of 3750–850 cm− 1 at 8 cm− 1 resolution, 
with 30 co-added scans. A separate background tile was collected before 
each sample with 120 co-added scans. The resulting hyperspectral im
ages were analysed using the siMPle software (Primpke et al., 2020) v. 
1.3.1β. The software correlates each IR spectrum from each pixel against 
a library containing 441 spectra of both organic and inorganic materials 
(library from Simon-Sánchez et al., 2022). SiMPle detects particles, 
quantifies their morphology, and automatically estimates their volume 
and mass (Simon et al., 2018).

2.6. Statistical analysis

We tested data for normality using the Shapiro-Wilk test (GraphPad 
Prism 10.2; www.graphpad.com) showing that log-transformation was 
required. The Dunn’s test was used for the correction of multiple com
parisons. Unpaired t-tests were used to compare the log-transformed MP 
concentration between the overall samples, hard- and soft corals, and 
hard- and soft corals for each of the three islands of the MIT. One-way 
Anova was used to compare log-transformed MP concentrations be
tween colour-, morphotype-, and size categories, polymer composition, 
coral genera, and between the MIT islands. The Holm-Šidák multiple 
comparison test was used as post-test. Two-way Anova was used to 
identify the source of variation between the concentration of MP types, 
per genus, per island. Chi-square tests were used to compare the pro
portions of MP size-, colour-, morphotype-, and polymer categories be
tween hard- and soft coral, the MIT sampling sites, and the fibre and 
fragment categories between the MIT sampling sites.

3. Results

3.1. Overall results (concentrations, colours, sizes)

We counted 163 MPs for an overall mean concentration of 0.78 MPs 
n/g in the 51 samples. Detailed results are in Table S2. One sample each 
of Pocillopora sp. (Agalega), Stylophora sp. (Rodrigues), Acropora sp. 
(Rodrigues), Sarcophyton sp. (Rodrigues), and two samples of Fungia sp. 
(Rodrigues), had no detectable MPs. All Sinularia sp. samples had 
detectable MPs. All subsequent statistics are for positive samples. For all 
samples combined, fibres dominated fragments (53 % and 47 %) 
respectively (Table 1; Fig. 1). MP concentrations were similarly 
distributed between MIT; 0.75 n/g in Rodrigues, 0.70 n/g in Agalega, 
and 0.64 n/g in St Brandon’s Atoll (Table 1). The predominant MP size 
category was 25–300 μm for fragments, and 25–300 μm and 301–600 
μm for fibres (Table 2). Purple and green was the predominant colour for 

fragments and blue, red and purple for fibres (Table 2). There was no 
statistically significant difference between overall fibre and fragment 
concentrations (unpaired, two-way, t-test, p = 0.6000, Table 1).

There were no fragments in the 901–1200 μm size category (Table 2). 
The concentrations of smaller fibres and fragments increased with 
smaller dimensions (Fig. 2a and b). However, the increase towards 
smaller sizes was significant for fibres (p < 0.0001) but not for fragments 
(p = 0.2225; Table 2). There were no differences in concentrations when 
categorised as colour for fibres and fragments (p = 0.1848 and 0.4864, 
respectively; Fig. 2c and d).

3.2. Hard corals and soft corals

The mean concentrations of MPs, fibres and fragments found in soft 
corals were higher than in the hard corals (Table S3). A near significant 
difference was found between the MP concentrations between the hard 
corals and soft corals (p < 0.0575; Fig. 3a). There were no significant 
differences between fibre and fragment concentrations between the 
hard- and soft corals (Fig. 3b and c).

There were significant differences for the proportions (Chi-square) 
between hard- and soft coral samples for fibre size categories (p = 0.018; 
Fig. 4a), fibre colour categories (p = 0.004; Fig. 4d), and fragment colour 
categories (p = 0.006; Fig. 4c). On the other hand, there was no sig
nificant statistical difference between the proportions of the fragment 
size categories between hard- and soft corals (p = 0.31; Fig. 4b).

3.3. Three Mascarene Islands (MIT) per coral type

A significant difference (un-paired, two-way, t-test) was found in the 
MP concentrations of St Brandon’s Atoll between the hard- and soft 
corals (p = 0.008, Table S5). None of the other comparisons were sig
nificant. The overall MP concentrations in Agalega, Rodrigues, and St 
Brandon’s Atoll were higher in soft corals compared with hard corals. 
Agalega and Rodrigues had higher fibre concentrations in soft corals, but 
St Brandon’s Atoll had higher fibre concentrations in hard corals. Aga
lega had higher fragment concentrations in the hard corals, but both 
Rodrigues and St Brandon’s Atoll had higher fragment concentrations in 
the soft corals. Agalega and Rodrigues had higher fibre concentrations, 
and St Brandon’s Atoll had higher fragment concentrations (Table S5). 
There were no significant differences between the fibre and the fragment 
proportions per island (Chi-square, p = 0.82; Fig. 5a and b). The only 
significant difference between the proportions of fibre and fragment 
colour or size categories per island was for fragment colours (Chi-square, 
p = 0.024; Fig. 5b and d).

3.4. Microplastic concentrations per coral genus

A significant difference was found (one-way Anova, p = 0.03) be
tween the fragment concentrations of all six coral genera irrespective of 
island (Fig. 6; Table S4). In all cases Pocillopora sp. had the lowest 
concentrations. The soft coral Sinularia sp. had the highest mean fibre 
concentration, while the hard coral, Acropora sp., had the highest frag
ment concentration (Fig. 6b and c; Table S4). There were significant 
differences in concentrations between Pocillopora sp. and Sinularia sp. 
for total MPs and fibres (Fig. 6a and b), and between Acropora sp. and 
Pocillopora sp. for fragments (Fig. 6c).

The only significant source of variation (p = 0.0237) that explained 
the differences between islands were fragments and fibres (type of MP; 
two-way Anova; Table 3). Neither the island nor genus or combinations 
thereof were significant sources of variation.

3.5. Polymer composition

The μFTIR analyses of eight sample extracts to determine relative 
polymer compositions showed a preponderance of polypropylene-based 
MPs (73 %) in all MIT coral combined, followed by polyethylene-based 

Table 1 
Mean concentrations (n/g) of all microplastics (MP), fibres (Fib), and fragments 
(Frag), in all samples combined, and per island. The p-value is for un-paired, 
two-way, t-test of log-transformed data for fibres and fragments, and one-way 
Anova for differences between the three MIT islands. Additional metrics are in 
Table S2.

Overall Agalega 
MP

Rodrigues 
MP

St Brandon’s 
Atoll MP

Frag Fib

Number 
samples

51 51 18 18 15

Number 
positive 
samples

27 41 17 13 15

Minimum 0.19 0.15 0.15 0.06 0.18
Maximum 1.2 2.0 2.2 2.4 1.8
Mean 0.43 0.49 0.70 0.75 0.64
Geometric mean 0.35 0.38 0.52 0.49 0.51
Std. Deviation 0.30 0.41 0.55 0.70 0.48
%CV 70 83 79 92 75
p-Value 0.6000 0.9770*

* None of the post-tests were significant (p > 0.9).
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MPs (19 %; Table 3; Fig. 7). Polyester, acrylic paint, silicone, poly
urethane, vinyl chloride copolymer, and polycarbonate were also 
identified but in small proportions. Acropora sp. and Stylophora sp. from 
different islands showed no significant differences between polymer 
compositions but there was for Sinularia sp. (p = 0.0046; Fig. 7a). When 
data for the genera of different islands were combined, all comparisons 
were significantly different (p < 0.0001; Fig. 7b). It is evident that both 
hard corals and soft corals had higher proportions of polypropylene, 
followed by polyethylene. The hard corals that had higher polyethylene 
in proportion to the soft corals, with the entire polymer composition 
profile significantly different (p < 0.0001; Fig. 7c). In particular, how
ever, there was the almost complete absence of polyurethane; only one 
particle in an Acropora sp. sample from Rodrigues.

It should be noted that the μFTIR analyses detected small fragments 
of MPs that were not seen during visual characterisation (Section 2.4), 
explaining the larger number of MPs in Table 3 compared with Table 1. 
The evidence of small fragments can be seen in Fig. 7d and e, where 
especially small fragments of polypropylene were detected in the extract 
of a subsample of Acropora sp. from Agalega.

4. Discussion

4.1. Microplastic concentrations for all coral samples

The main drivers governing MP concentrations in corals would be 

the concentrations of MP (type and size) already in the ambient marine 
environment (Hankins et al., 2018; Woodall et al., 2015), differences 
between coral genera (Hankins et al., 2018), geographical location, and 
the location of the sampled colony on the reef. Our study showed the 
presence of MPs in the coral of the MIT (Tables 1, 2, and S2). We only 
found two types of MPs—fibres and fragments. Fibres have been docu
mented as the dominant MP in rivers, estuaries, and oceans (Cesa et al., 
2017) and in corals (Rotjan et al., 2019; Tang et al., 2021). Fibres spend 
a longer period in the euphotic zone before sinking as opposed to other 
heavier MPs, making fibres more susceptible to being transported by 
currents, thus reaching isolated coral reef islands (Chubarenko et al., 
2016). Fibres have also been identified as the type of MP that is most 
likely to cause negative effects in organisms (Qiao et al., 2019; Drzyzga, 
2012; Arkatkar et al., 2010). Fibres can be ingested, leading to slowed 
growth, and diminished feeding and reproduction. The ingestion of fi
bres can occur directly from the ambient or via the food web (Chan et al., 
2024). They were present in mussels (Duflos et al., 2017), oysters 
(Weinstein et al., 2022), sea urchins (Murano et al., 2022), squid 
(Bothma et al., 2024), and many others (Chan et al., 2024).

The higher proportion and concentrations of fibres compared with 
fragments (Fig. 1, Table 2) suggest fabrics, fishing nets, ropes, and lines 
as potential sources (Athapaththu et al., 2020; Ding et al., 2019). 
However, distance and time travelled through the ocean might also have 
affected the fragment/fibre profiles. On the island of Mauritius, MPs on 
beaches consisted of at least 50 % fragments, while fibres were 10–20 % 

Table 2 
The concentrations (n/g) of fibre and fragment colour- and size (μm) categories in all positive samples. The p-value is for one-way Anova of log-transformed data.

Fragment colour Black Red Green Y/Ba White Purple

Minimum 0.19 0.19 0.19 0.19 0.19 0.20
Maximum 0.39 0.20 0.80 0.59 0.58 0.80
Mean 0.27 0.19 0.34 0.35 0.29 0.39
Geometric mean 0.26 0.19 0.27 0.31 0.26 0.34
Std. Deviation 0.11 0.01 0.28 0.19 0.16 0.20
% CV 40 2.6 81 55 57 53
P-Value 0.49

Fibre colour Blue Red Green Y/B White Purple

Minimum 0.19 0.18 0.19 0.18 0.17 0.15
Maximum 0.76 0.40 0.98 0.59 0.39 1.4
Mean 0.28 0.24 0.32 0.25 0.21 0.50
Geometric mean 0.26 0.23 0.26 0.23 0.21 0.37
Std. Deviation 0.16 0.09 0.28 0.14 0.07 0.41
% CV 55 37 87 55 34 83
p-Value 0.17

Fragment size 25–300 301–600 601–900 901–1200 1201–1500 >1500

Minimum 0.19 0.19 0.20 0.19 0.19
Maximum 1.18 0.58 0.40 0.19 0.38
Mean 0.34 0.27 0.30 0.19 0.25
Geometric mean 0.28 0.24 0.28 0.19 0.24
Std. Deviation 0.28 0.15 0.14 0.0 0.11
%CV 80 54 48 0 44
P-Value 0.97

Fibre size 25–300 301–600 601–900 901–1200 1201–1500 >1500

Minimum 0.19 0.18 0.15 0.17 0.19 0.19
Maximum 0.98 1.2 0.20 0.20 0.20 0.39
Mean 0.42 0.34 0.19 0.19 0.19 0.21
Geometric mean 0.36 0.28 0.19 0.19 0.19 0.21
Std. Deviation 0.24 0.25 0.02 0.01 0.0 0.06
%CV 58 75 8.2 4.8 2.3 27
P-Value <0.0001

Significant p-values are shown in bold.
a Y/B = Yellow/Brown.

M. Hamman et al.                                                                                                                                                                                                                              Marine Pollution Bulletin 208 (2024) 116951 

5 



(Mattan-Moorgawa et al., 2021).
Since the Raguso et al. (2022) study is thematically and geographi

cally the closest to what we have done, we will be referring to their 
results multiple times. They found films (42 %), foams (32 %), fragments 
(18 %), and fibres (8 %) in 38 coral samples (mainly Porites) from 
Magoodhoo Island in the Faafu atoll of the Maldives (Northern Indian 
Ocean), in contrast to what we found in the WIO (53 % fibres and 47 % 
fragments). The differences between our two studies are three-fold; 1) 
Magoodhoo Island is a small, densely populated island (although a 
desert island was also sampled), 2) it is located in monsoon affected 
currents (Ryan, 2013), and 3) differences in digestion, extraction, and 
characterisation.

Regarding MP colour, we found predominately purple and green 
fragments and blue, red, and purple fibres which differed considerably 
from Raguso et al. (2022) whose samples were dominated by brown (35 
%) and pink (23 %) MPs. However, the difference in MP colour 

classification schemes between our studies should be noted. Neverthe
less, the difference in colour compositions of the MPs is likely due to the 
Maldives and MIT being affected by different currents and therefore 
different sources. We found no differences between colours in either the 
hard or soft corals (Fig. 2c and d), suggesting that uptake by both coral 
types are not affected by colour.

4.2. Microplastic concentrations and characteristics in hard- and soft 
corals

Soft corals had higher total MP, fibre, and fragment concentrations 
(Table S3; Fig. 3a–c) but none of the differences were significant 
(although for total MPs, the difference was near-significant; p = 0.0575; 
Table 4; Fig. 3a). For both fragments and fibres, the smaller size classes 
predominated (Fig. 2a and b). This was similar to the findings of Jeya
santa et al. (2020) for sediment and water in coral reef ecosystems.

Soft corals tend to have higher concentrations of various contami
nants, including metals, pesticides, and PCBs, compared with hard coral 
genera (van der Schyff et al., 2021a,b; Jafarabadi et al., 2018; Porter 
et al., 2018; van der Schyff et al., 2020b). Soft corals rely more on 
heterotrophic feeding, while hard corals rely on the photosynthetic by- 
products of its symbiotic algae for nutrition (Sheppard et al., 2009; 
Hording et al., 1997; van der Schyff et al., 2021a). The difference be
tween feeding in soft corals and hard corals may explain why soft coral 
had higher MP concentrations than hard coral.

4.3. Microplastic concentrations among the three Mascarene islands

Finding MPs on all three islands was expected as macro plastics occur 
on the beaches of the MIT. The macro plastic density on the shores of St. 
Brandon’s Atoll was 0.76 items per m shoreline (Bouwman et al., 2016). 
On Rodrigues it was 4410 items per m (4.41 items per km; Barnes, 
2004), although from our observations during our collections this is 
likely an underestimation. van der Schyff et al. (2021a,b) reported 
macro plastic debris on the windward side of the northern island of 
Agalega, but this was not quantified. Patti et al. (2020) found consistent 
concentrations of MPs in lagoon sediments (226–333 n/kg) from the 
densely inhabited Naifaru Island, Maldives.

We expected that Rodrigues, the island with the highest human 
population of 38,000 among the three, might have had the highest MP 
concentrations in their coral. The sampling sites were close to the shore, 
here. Surprisingly, there were no concentration differences between the 
three MIT islands overall (Table 5). The only significant difference for 
MP concentrations between the hard- and soft corals in the MIT was 
found on St Brandon’s Atoll, with the highest MP concentrations in the 
soft corals (Table 5, p = 0.008). The proportions between fibres and 
fragments were not statistically significant between islands (Fig. 5). The 
only difference we found between the MP properties was that Rodrigues 

Fig. 2. Box graphs of fibre (Fib) and fragment (Frag) concentrations based on 
size- (μm; a and b) and colour categories (c and d), respectively. The p-value is 
for the Holm-Šidák multiple comparison post-test of log-transformed data. Fib 
1 = 25–300 μm, Fib 2 = 301–600 μm, Fib 3 = 601–900 μm, Fib 4 = 901–1200 
μm, Fib 5 = 1201–1500 μm, and Fib 6 ≥ 1500 μm; Frag 1 = 25–300 μm, Frag 2 
= 301–600 μm, Frags 3 = 601–900 μm, Frag 4 = 901–1200 μm, Frag 5 =
1201–1500 μm, and Frag 6 ≥ 1500 μm. Y/B = yellow/brown. (For interpre
tation of the references to colour in this figure legend, the reader is referred to 
the web version of this article.)

Fig. 3. Box (median, 25th and 75th percentiles) and whiskers (minima and maxima) graphs of the concentrations (n/g) of (a) all microplastics (MP), (b) fibres (Fib), 
and (c) fragments (Frag) in hard corals and soft corals. The p-value is for log-transformed, un-paired, two-way, t-tests.
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did not have fibres of the size category 901–1200 μm, and St Brandon’s 
Atoll corals did not have yellow/brown fragments (Fig. 6d). The likely 
reason is that the samples were all collected up-current (towards the 
east) of the MIT islands, therefore less likely to be impacted by human 
presence.

Since all three MIT islands have similar MP concentrations and 
characteristics (with some exceptions), this suggests that the currents 
flowing over the coral of the three islands carry in MPs from elsewhere 
with little MP input from local sources. Therefore, the three islands 
experience a largely homogenous MP background through water from 
the SEC. Representations of IO currents by Honorato-Zimmer et al. 
(2022), Pattiaratchi et al. (2022), Phillips et al. (2021), and Thiemann 
(2023), suggest that the three islands experience stable, mainly east-to- 
west currents across the width of the southern Indian Ocean (Fig. 1), 
resulting in similar exposures and resultant concentrations across the 
MIT due to vertical mixing (Kukulka et al., 2012; Eriksen et al., 2014) 
over thousands of kilometres. Our findings are similar in terms of con
centrations and size classes to those reported by Rani-Borges et al. 
(2023), who investigated MP occurrence in corals from two islands 
(Trindade and Martim Vaz Islands) in the Atlantic Ocean affected by the 
Brazil Current (also called the South Equatorial Current).

The MP concentrations and characteristics (morphotype, size, 
colour, and polymer) in the SEC probably change along the way due to 
breakdown and sinking. If there was any influence of atmospheric 

deposition of MPs into the SEC, it can also be assumed to be homoge
nous. However, the situation experienced by corals on the east coast of 
Africa might be entirely different due to large inputs from local sources 
(Ryan, 2013, 2020; Phillips et al., 2021; Honorato et al., 2022; Weide
man et al., 2023).

4.4. Microplastic concentrations across genera

The statistical significance between the fragment concentrations 
between all six genera shows that coral taxa respond differently towards 
plastic fragments (Table 3, Fig. 6a–c). The two coral genera with the 
most prominent fragment concentrations were the soft coral Sinularia sp. 
and the hard coral Acropora sp. (Fig. 6c). The highest fibre concentra
tions were in hard coral Acropora sp. and Stylophora sp. and soft coral 
Sinularia sp. (Fig. 6b). Finding the highest MP concentrations in a soft 
coral genus was expected as they rely on heterotrophic feeding (Section 
4.2). Other studies have also found that Sinularia sp. and hard coral 
Acropora sp. (Ding et al., 2019; Reichert et al., 2018; Mason et al., 2022) 
had higher concentrations of MPs than other genera.

Raguso et al. (2022) found much higher MP concentrations in coral 
from the Maldives at 2.8 n/g, while our mean was 0.78 n/g. While 
Pocillopora sp. from the Maldives had the highest concentrations, 
Pocillopora sp. from the MIT had the lowest (Fig. 6). The MP concen
tration difference in these two studies may be due to local conditions. 

Fig. 4. Bar graphs illustrating percentage compositions of fibre (Fib) and fragment (Frag) frequencies of size categories (a and b) and colour categories (c and d), 
respectively, between hard- and soft corals. Fib 1 = 25–300, Fib 2 = 301–600, Fib 3 = 601–900, Fib 4 = 901–1200, Fib 5 = 1201–1500 and Fib 6 ≥ 1500; Frag 1 =
25–300, Frag 2 = 301–600, Frags 3–6 = 601 ≥ 1500. Bar graph of all fibres (Fib) and fragments (Frag) frequencies in all samples per island (e). Rod = Rodrigues, 
SBA = St Brandon’s Atoll, and Aga = Agalega. The data for the fragment size categories 601 ≥ 1500 μm were grouped due to a lack of data in these categories 
(Fig. 2b). The p-values are for Chi-square tests.
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The Maldives has been identified as one of the most affected countries in 
the IO by beaching plastic particles, and could be a potential sink of 
missing plastics, due to the dominating monsoonal regime in the 
Northern Indian Ocean atmospheric and oceanic dynamics (Van Der 

Mheen et al., 2020; Phillips et al., 2021).
Higher MP concentrations in Acropora sp. may be due to its large 

polyps (may range between 1 and 2 mm in diameter; Reichert et al., 
2018), trapping the MPs on the rough surface structure (Ding et al., 
2019; Yen et al., 2024), leading to MP ingestion (Reichert et al., 2018). 
Acropora sp. may respond in the same way to MPs in the marine envi
ronment as it would to other suspended particles, trapping the particles 
via tentacles as prey. However, the most frequent contact between coral 
and MPs is with the mesenteries rather than with the tentacles (Reichert 
et al., 2018). Acropora sp. is believed to be more susceptible to MPs due 
to the absence of protective qualities of mucus (Ding et al., 2019; 
Jafarabadi et al., 2018). However, the mucus layer of Sinularia sp. en
traps particles that may include MPs; this deserves further investigation 
(Ding et al., 2019; van der Schyff et al., 2020b).

Fig. 5. Bar graphs illustrating the proportions of fibre (Fib) and fragment (Frag) frequencies (Chi-square test) of size categories (μm; a and b) and colour categories (c 
and d), respectively, of the three Mascarene islands. Fib 1 = 25–300, Fib 2 = 301–600, Fib 3 = 601–900, Fib 4 = 901–1200, Fib 5 = 1201–1500 and Fib 6 ≥ 1500; 
Frag 1 = 25–300, Frag 2 = 301–600, Frags 3–6 = 601 ≥ 1500. Rod = Rodrigues, SBA = St Brandon’s Atoll, and Aga = Agalega. The data for the fragment size 
categories 601 ≥ 1500 μm were combined due to a lack of data (panel b). The p-values are for Chi-square tests. Y/B = yellow/brown. (For interpretation of the 
references to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 6. Box graphs (median, 25th and 75th percentiles) and whiskers (minima and maxima) of microplastics (MPs), fibres, and fragments concentrations (n/g), 
respectively (a–c) for all coral genera. One-way Anova; p-values are for the Holm-Šidák multiple comparison post-test of log-transformed data. Stylo = Stylophora sp.; 
Acro = Acropora sp.; Fun = Fungia sp.; Poci = Pocillopora sp.; Sarco = Sarcophyton sp.; Sin = Sinularia sp.

Table 3 
Sources of variation between the concentrations (n/g) of MP types between the 
various genera per island. The p-value is for two-way Anova. Bold values are 
significant at p < 0.05.

Source of variation % Total variation p-Value

Morphotype of MP 9.6 0.0237
Island/Genus 0.77 0.8164
Type x Island/Genus 0.65 0.7702
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4.5. Comparisons with other studies

Our study is the first account so far of MPs in corals of the WIO which 
allows comparisons with other studies from the wider Indian Ocean. The 
MP concentrations found in the MIT (mean 0.78 n/g) had half the 
concentrations compared with a recent study from the Maldives (mean 
1.8 n/g; Table 4; Raguso et al., 2022). Our results feature in the lower/ 
middle concentration ranges of other comparable studies (Table 4).

The domination of fibres compared with fragments (54 % vs. 47 %, 
respectively) we found was not unusual (Table 2, Fig. 4; Table 4; Song 
et al., 2015; Bednarz et al., 2021; Huang et al., 2021; Vidyasakar et al., 
2018; Patterson et al., 2020). The MP colour pattern found in other 

coral-related studies had little congruence with the present study, as 
mentioned in Section 4.1; some found more blue (Patti et al., 2020), 
transparent (Patterson et al., 2020; Lei et al., 2021; Tang et al., 2021), 
and white (Vidyasakar et al., 2018), compared with purple, green, blue, 
and red of the present study (Table 2; Fig. 2c and d).

Differences in background, selective morphotype uptake, and taxa, 
likely explain the wide differences found (Table 4). Coupled with 
different sample processing methods, coral genera sampled, character
istic definitions (colour and size for instance) and units of measure make 
it difficult to compare the information provided (Raguso et al., 2022). 
These common obstacles highlight the need for standardised sampling 
and processing of MPs in environmental matrices (Raguso et al., 2022; 

Fig. 7. Proportional polymer compositions of microplastics (MPs) in six coral samples. a: Polymer compositions of all samples. b: Polymer compositions of genera. c: 
Polymer compositions of hard and soft coral. p-Values are for Chi-square tests. d: Photograph of a filtered subsample of Acropora sp. from Agalega. e: SiMPle μFTIR 
map showing a polyester fibre (green) along with small fragments of polyethylene (blue). The circle shows polyester fragments possibly fragmented from the long 
fibre. The circle 7c. PE = polyethylene-based MPs. PP = polypropylene-based MPs. PEster = polyester. AFPaint = Acrylic-based paint. Rod = Rodrigues; SBA = St 
Brandon’s Atoll; Aga = Agalega sp.. Styl = Stylophora sp.; Acro = Acropora sp.; Sin = Sinularia sp. e and f: Photographs of part of a wreck of a fishing vessel in the 
lagoon of St. Brandon’s Atoll. Note the void compartments filled with yellow polyurethane foam. (For interpretation of the references to colour in this figure legend, 
the reader is referred to the web version of this article.)
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UNEP-Nairobi Convention/WIOMSA, 2022).

4.6. Polymer composition

Hierl et al. (2021) showed that polyethylene-based MPs are incor
porated into coral skeleton. Our results bear out these findings but as 
may be expected due to differences in location, exposure profiles, 
extraction and analytical techniques, and taxa sampled, there were 
wildly different polymer compositions. Polypropylene- (78 %) followed 
by polyethylene-based MPs (18 %) dominated in our samples in all 
corals from all islands, but there were differences nuanced by island, 
genus, and coral type (Fig. 7a–c). Given the location of the islands 
relative to the SEC and their remoteness, it is no surprise that the MP 
polymer compositions were dominated by lower density polymers sug
gesting that the denser polymers may have been lost to sinking and 
biofouling travelling along the SEC (Amaral-Zettler et al., 2021; Kar
kanorachaki et al., 2021).

Given the small proportion of the samples scanned by μFTIR, it is 
difficult to formulate concrete conclusions based on MP polymer com
positions. The polymer composition of the soft coral Sinularia sp. clearly 
had fewer polyethylene-based MPs (Fig. 7b) when compared with hard 
and soft coral data (Fig. 7c). Despite the small number of μFTIR-scanned 
samples, the same genera from different islands had similar polymer 

patterns, suggesting that the background is rather homogenized as the 
SEC arrives at the MIT.

We also found very small particles by μFTIR analysis that were not 
detected through the optical microscope. Song et al. (2015) reported 
similar findings. Furthermore, the polyester fibre in Fig. 7e suggests 
fracturing at one end during the filtration, implying a brittleness that 
might explain all the other small fragments. Whether the brittleness was 
due to physical and chemical influences while in the water, biological 
action during ingestion, digestion, and incorporation in the skeleton, 
due to the extraction and filtration procedure, or all of them is likely but 
not known. However, this phenomenon should be kept in mind when 
calculating concentrations, size distributions, and associated hazard.

Plastics and their monomers have different environmental hazards. 
Especially polyurethane is highly ranked compared with other polymers 
(Lithner et al., 2011) but we only found one particle using our methods. 
We have observed polyurethane point sources during sampling for our 
study on the impacts of a shipwreck on SBA (van der Schyff et al., 2020a; 
Fig. 7e and f). Polyurethane particles are most certainly being released 
from the void compartment spaces of double-hulled fishing vessels due 
to abrasion and wave action. These pictures were taken during the coral 
sampling expedition reported here. Polyurethane, however, is not stable 
when treated with certain chemicals. Especially HCl 37 % will break 
down polyurethane (PSI Urethanes, Inc., 2024; Severe effect Rating C). 
Imhof et al. (2017), similarly, found no polyurethane in coral from the 
Maldives. We believe that hazardous polyurethane is probably missed or 
under-detected in coral (and other) surveys and needs closer attention, 
especially since the foam form of this polymer seems highly fragile and 
likely to break down quickly into very small particles due to high-impact 
waves, scouring, high temperatures, and sunlight.

4.7. Threats of MP contamination in different coral genera

MPs have various impacts on corals. One of the most common effects 
is changes in photosynthetic performance and alteration of metabolite 
profiles reported in Stylophora sp., Acropora sp., and Pocillopora sp. (Isa 
et al., 2023; Soares et al., 2020; Syakti et al., 2019; Reichert et al., 2018). 
Other effects occurring in Stylophora sp. and Acropora sp. include 
disruption of host-symbiont signalling and interference with the 

Table 4 
Polymer counts and compositions of microplastics determined by FTIR in six 
selected coral sub-samples.

PE PP PEster Paint Other

Acropora Agalega 13 18 7 0 2
Acropora Rodrigues 29 27 0 1 2
Sinularia Agalega 9 54 4 3 1
Sinularia St. Brandon 1 85 1 1 1
Stylophora St, Brandon 14 57 5 1 1
Stylophora Rodrigues 5 30 1 0 0
Totals 71 271 18 6 7
Percentage composition 19 73 5 2 2
Hard corals 61 132 13 2 5
Soft Corals 10 139 5 4 2

PE = Polyethylene; PP = Polypropylene; PEster = Polyester.

Table 5 
MP concentrations and characteristics in corals from selected studies.

Location Genus species Sieve 
mesh 
(μm)

Means (n/g) Dominant 
morphotypes

Size (μm) Dominant 
colours

Dominant polymers Reference

Rodrigues Is., 
Agalega Is., St 
Brandon Atoll

Stylophora sp., Acropora 
sp., Fungia sp., Pocillipora 
sp., Sarcophyton sp., 
Sinularia sp.

25 0.3 
0.78 
1.2

Fibre, 
fragment

25–300 Purple, green, 
blue, and red

Polypropylene, 
polyethylene, polyester

This study

Faafu atoll, 
Maldives

Porites lutea, Panova 
varians, Pocillipora 
verrucosa

25 1.2–2.8 Film, foam, 
fibre

25–150 Brown, pink Polypropylene, polyethylene Raguso 
et al., 2022

Faafu atoll, 
Maldives

Acropora muricata 25 1 Fibre 100–901> Not reported Various phthalates Saliu et al., 
2019

Liuqiu Island, 
Taiwan

27 different species 0.7 0.02–1.3 Fibre, 
fragment

500–1000 Black, blue, red Polyethylene, polypropylene Lim et al., 
2022

Hainan, China Acropora millepora, 
Galaxea fascicularis

30 0.01–3.60 
n/polyp

Fibre, 
fragment

500–3000 Transparent, 
black, green

Cellophane, polyethylene 
terephthalate

Lei et al., 
2021

Hainan, China Pocillipora damicornis, 
Galaxea fascicularis

0.7 4.97 n cm2 Fibre, 
fragment

1–5000 Transparent, 
black, green

Cellophane, polyethylene 
terephthalate

Tang et al., 
2021

Penjang Island, 
Indonesia

Galaxea, Goniastrea, 
Pocillipora, Acropora, 
Favia

4 2–37 Fibre, 
fragment, film

Not 
reported

Not reported Silicone, polyvinyl chloride, 
polyethylene terephthalate, 
polyvinyl alcohol, 
polysulfones

Wijanti 
et al., 2024

Rhode Island, 
United States

Astrangia poculata 20 112 n/ 
polyp

Fibre, round, 
fragment

Not 
reported

Not reported Polyamides, polyester, 
cellulose-based fibres

Rotjan et al., 
2019

Trindade and 
Martim Vaz 
Islands, Atlantic 
Ocean, Brazil

Mussismilia hispida, 
Siderastrea stellata, 
Montastrea cavernosa, 
Favia gravida

0.7 2.5–39 Fibre, 
fragment, film

100–901> Not reported Polyethylene, polyvinyl 
chloride, polypropylene, 
poly(methyl methacrylate)

Rani-Borges 
et al., 2023
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symbiotic zooxanthellae (Huang et al., 2021), while Bejanaro et al. 
(2022) found little short-term effects. MP contamination may lead to 
bleaching, lower fertilization success, and tissue necrosis in Acropora sp. 
and Pocillopora sp. (Syakti et al., 2019; Reichert et al., 2018). Fungia sp. 
ingest MPs by passive adhesion and ingests and retains more biofouled 
MPs, but little is known about the threat of MPs in this genus (Corona 
et al., 2020). The presence of MPs in corals has chemical and physical 
effects. Some of these effects may occur in all genera, and some are 
species-specific (Hankins et al., 2018; Soares et al., 2020). Although 
there are known detrimental effects of MPs on coral, it is not possible to 
relate the results of short-term laboratory studies to in situ findings 
where corals have been exposed for decades (Bejanaro et al., 2022).

5. Conclusions and recommendations

We only found two MP morphotypes in coral from the MIT, with 
fibres dominating. Overall, the smallest size category (25–300 μm) had 
the highest concentrations. Soft corals had the highest MP concentra
tions which may be due to the difference in feeding strategies between 
soft- and hard corals. The coral genus with the highest MP concentra
tions was the soft coral Sinularia sp. and the hard coral Acropora sp. The 
differences between MP concentrations, sizes, morphotype (fibre or 
fragment), polymer composition, but not colour, were likely driven by 
species-specific interactions with MPs, more than differential exposures, 
if any, between the islands.

Comparisons with other studies were difficult as different sampling 
processing methods, coral genera selected, and units of measure were 
used. Acropora sp., we suggest, would be the most obvious genus to 
choose for large scale monitoring of MPs in hard corals as it is a globally 
distributed tropical genus and contains a large number of species 
(Wallace and Willis, 1994). Similarly, Sinularia sp. seems a good 
candidate for monitoring MPs in soft corals.

The MP concentrations between the MIT islands did not differ con
trary to what we expected. Although there are large differences in 
human populations between the islands, we did not find that local 
sources from human populations were in play, probably because our 
sample were mainly taken from the up-current on the west of the islands. 
Therefore, the three islands likely experience a homogeneous MP 
background from the transoceanic SEC rather than local influences, 
while local sources may affect down-current corals. We recommend that 
seawater off islands be sampled up- and down-current to investigate 
effect of local (human) population.

We note the lack of polyurethane in corals from SBA despite obvious 
and significant local point sources. Due to the absence in our samples but 
visual presence on site, polyurethane needs more attention on coral 
reefs. Because of the high-ranked hazard of this polymer, we suggest that 
more attention be given to the environmental behaviour, the likelihood 
of uptake and breakdown of the fragile foam, and the hazards that it may 
pose to coral and coral reef communities.

This study is the first on MPs in coral genera from the Mascarene 
islands and the WIO, and serves as a baseline for coral reef related MP 
research and policy development for the WIO. The finding that the three 
remote MIT islands (covering a 1200 km transect) are exposed to a 
homogenous MP background in the SEC implies that only international 
actions can address the issue of plastics in the marine environment.
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