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Microplastics accumulation by spionid polychaetes in Thai waters
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Abstract. Marine debris and microplastics are among
interesting research topics in the ASEAN community.
Contamination of microplastics through the food web in
various coastal and marine ecosystems is recognized as
a significant problem nowadays. This study aimed to
examine the abundance of microplastics in the spionid
polychaetes sampled from Hat Pak Meng, Trang Province,
in the Andaman Sea, and Pak Nam Lang Suan, Chumphon
Province, in the Gulf of Thailand. The microplastics were
extracted using hydrogen peroxide digestion method
and counted using a stereoscopic microscope. The microplastics
accumulation in polychaetes at Pak Nam Lang Suan
(2.86+1.04 items/individual) was higher than that at Hat
Pak Meng (1.91+0.41 items/individual) (p<0.05). The
majority of particles varied between 501-1,000 um in
size, whereas the plastic fragments in a range of 1,501-
2,000 um had the lowest abundance. Pak Nam Lang
Suan is an estuary influenced by a large river, resulting
in a high quantity of microplastics compared to Hat Pak
Meng. This study provides baseline data of microplastics
contamination in wild annelids living in coastal habitats
in Thailand.

Keywords: annelid, microplastics, pollution, polychaete,
Gulf of Thailand, Andaman Sea

1. Introduction

Pollution by plastic litter in the marine environment,
moving from the shallow coastal areas to the
open oceans, is a global environmental concern
and has been well documented. (Thompson et
al. 2004; Law and Thompson 2014; Ivar do Sul
and Costa 2014; Naidu et al. 2017). A growing
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demand, usage pattern, production trends and
the improper disposal of plastic waste will lead
to an increase in plastics debris in the oceans.
(Thompson et al. 2009; Eriksen et al. 2014;
Naidu et al. 2017) In recent years, several studies
have revealed that microplastics are widespread
and ubiquitous within the marine environment.
(Cole et al. 2011; Van Cauwenberghe et al.
2013; Ivar do Sul and Costa 2014; Naidu et al.
2017). Additional studies suggest that the
hydrophobic pollutants available in the seawater
could be adsorbed onto plastic debris under
ambient environmental conditions (Thompson
et al. 2009; Cole et al. 2011; Naidu et al. 2017).

The fragmentation of such debris into microplastics
could cause negative effects, such as increased
microplastic ingestion by organisms and enhanced
leaching of chemical components into the aquatic
environment (Naidu et al. 2017; Jang et al. 2018).
Most microplastics in the marine environment
are thought to be secondary microplastic. (Andrady
2005; Hidalgo-Ruz et al. 2012; Jang et al. 2018).

Spionidae is a family of marine worms within
the Polychaeta and it is known as the most-abundant
family found on estuarine and sandy beach
habitats. Some common species of polychaetes
include Hediste diversicolor, Marphysa sanguinea
and Ophryotrocha labronica (Jang et al. 2018).
Several studies showed the impact of microplastic
ingestion on marine organisms because
microplastic particles are similar to or could
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contaminate their food source, especially sediment.
Microplastics can accumulate in the digestive
system of marine organisms, leading to longer
digestion time and slow growth rate. For this
reason, microplastic accumulation in polychaetes
becomes a major concern as microplastics could
be transferred to higher lower trophic levels in
the food chain. Therefore, this study aimed to
determine the microplastic accumulation of
spionid polychaetes collected from Hat Pak Meng,
Andaman Sea and Pak Nam Lang Suan, the
Gulf of Thailand.

2. Materials and Methods
2.1 Study sites and sample collection

Study sites were located at two sandy beaches,
namely Hat Pak Meng in the Andaman Sea
and Pak Nam Lang Suan, the Gulf of Thailand.
Marine sediment samples were collected using
PVC core (10 cm high and 3.5 cm wide) then
glided with a sieve filter with a mesh size of
0.5 mm. Each sample was preserved with 10 %
formaldehyde-seawater solution. The spionid
polychaetes were sorted from the preserved
sediment, and their body lengths were measured.
Polychaetes samples were identified to the orders,
families, and genera characteristics using the
identification reference, ‘The Polychaete Worms’
(Fauchald 1977).
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2.2 Microplastics Isolation

A total of 40 samples of spionid polychaetes
(20 samples from at each study site) were cleaned
by distilled water, then were digested with
30% hydrogen peroxide (H202) and heated up
to 55-65 °C until completely digested. The
microplastics were separated from the digested
samples by flotation in saturated sodium chloride
solution (250 g/ml) (Mathalon and Hill 2014).
After 24 Hr of floatation at room temperature,
the overlying water was filtered through a 20 pum
pore size filter paper using a vacuum pump.
Each filtered sample was placed into a clean
glass petri dish for stereoscopic microscope
observation, and photographs were taken with
a digital camera. All microplastic items were
visually identified, counted and measured their
sizes and classified into four size classes: 101—
500 pm; 501-1000 pm; 1001-1500 pm and
1501-2000 pm. The microscope selection and
FTIR analysis was also conducted to identify
the type of microplastics.

2.3 Statistical Analyses

Student’s t-test was used to identify significant
differences at p<0.05 between the mean values
of microplastic accumulation in polychaetes
and body length of polychaetes under R program
version 3.5.0. The spearman’s correlation was
used to explore the relationship between the body
length of polychaetes and microplastic length
found in polychaetes between two study sites.
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Figure 1. Location of study sites at Hat Pak Meng and Pak Nam Lang Suan
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3. Results

The number of microplastics ingested by spionid
polychaetes at different study sites is presented in
Figure 2. The results showed that the average
microplastic particle in spionid polychaetes at
Pak Nam Lang Suan (2.90£1.86 items/individual)
was higher than that observed at Hat Pak Meng
(2.10£1.45 items/individual) (p<0.05). Microplastics
abundance in polychaete samples was likely
varied due to the different land use of these two
study sites. Fibres were the main character of
microplastics found in spionid polychaetes.
The variation of microplastics abundance in
polychaete samples between study sites may
be influenced by different land use and the
intensity of land-based activities.

The sizes of microplastics in polychaete samples
ranged from 100-2,000 um. The highest frequency
of microplastics measured was in a range of
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501-1,000 um (up to 45%) in both study sites,
while the lowest one fell in a range of 1,501-
2,000 um and was found only at Hat Pak Meng
(as shown in Figure 3). According to the distribution
of microplastics among size classes, more size
classes of microplastics at Hat Pak Meng were
found compared with those at Pak Nam Lang
Suan.

The average body length of spionid polychaetes
found at Pak Nam Lang Suan was significantly
greater than that found at Hat Pak Meng (p<0.01).
The body length of spionid polychaetes and
the length of microplastics found in spionid
polychaetes were not significantly correlated
(Table 1 and Figure 4). The microscope selection
and FTIR analysis showed various types of
microplastics, suggesting that dominant fibre
microplastics in polychaete samples were
polyethylene terephthalate (PET) and polyethylene
(PE) (Figure 5).

Hat Pak Meng

Figure 2. The abundance of microplastics in spionid polychaetes at the study sites (Mean£SD)
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Figure 3. Distribution of microplastics found in the spionid polychaetes among size-classes (a)
Hat Pak Meng (b) Pak Nam Lang Suan

Table.1 Average body length of spionid polychaetes and average length of microplastics found

in spionid polychaetes

Body length Microplastics
Study sites
(mm) (um)
Hat Pak Meng 3.46£1.37 841.46+466.42
Pak Nam Lang Suan 8.3246.15 653.66+357.56
Hat Pak Meng Pak Nam Lang Suan
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Figure 4. Correlation between the microplastic size in polychaete and body length of polychaete
at Hat Pak Meng and Pak Nam Lang Suan.
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Figure 5. Microplastics found in the spionid polychaetes at Hat Pak Meng (a)
and Pak Nam Lang Suan (b)
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Figure 6. Fourier transform infrared spectroscopy (FTIR) spectra of Polyethylene (a)

and Polyethylene terephthalate (b)
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4. Discussion

The consumption and production of plastics
increased over the past years; it has been expected
that plastic litter could be a major environmental
problem in the near future and that aquatic organisms
might ingest and accumulate microplastics
(Naidu et al. 2017). Polychaetes that feed from
suspended and deposited materials are likely to
ingest microplastics present in the water column
and sediments because of their non-selective
feeding behavior (Thompson et al. 2004; Browne
etal. 2013; Wright et al. 2013; Naidu et al. 2017).
The breakdown of the plastic litter into smaller
size particles which are subsequently ingested
by aquatic organisms may become a pathway
for these materials to eventually accumulate
and transfer to the higher trophic levels through
the food chain (Green 2016; Murray and Cowie
2011; Naidu et al. 2017). The average size of
microplastics at Pak Nam Lang Suan was smaller
than that observed at Hat Pak Meng, which
might be resulted from microbial biodegradation,
or oxidants and physical stress that accelerate
microplastics degradation. On the other hand,
Hat Pak Meng is a sandy beach where degradation
rates could be moderate to high due to exposure
to high solar UV radiation, high temperature
and oxygen availability, resulting in a high
variability on microplastics size (Andrady 2015;
Andrady 2017; Cooper and Corcoran 2010;
Corcoran et al. 2009; Gewert et al. 2015; Gong
et al. 2018; Song et al. 2017; UNEP 2016).

The average size and density of microplastics
in polychaetes collected from Pak Nam Lang Suan
were larger and higher than those collected
from Hat Pak Meng; however, no significant
differences were detected. Impact severity could
be influenced by the size of microplastics and
the density in polychaetes. Figure 3 shows that
most microplastics discovered at Pak Nam Lang
Suan have been less than 500 um in length
(with 43.10% proportion and an average size
of 653.66+£357.56 um). The size of microplastics
is expected to be smaller in the future; it could
be difficult to egest the smaller plastic particles
out of the polychaetes' bodies. The findings
indicate that future increases in the microplastic
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decomposition will cause a decrease in growth
rate, prevalence rate, and size of polychaetes,
which further affects the food chain because
polychaetes play an important role as secondary
producers in the estuary's food web (Wright et
al. 2013a; 2013b). Long-term accumulation of
microplastics in polychaetes has shown biological
impacts, particularly small sublethal changes
in the forms of altered feeding, reduced growth,
oxidative stress, reduced fecundity, and offspring
performance (Wright et al. 2013). Most of the
microplastics identified from spionid polychaete
were polyethylene terephthalate (PET) and
polyethylene (PE) might result from the degradation
of plastic ropes and fishing nets (Browne et al.
2011; Zhao et al. 2014; Veiga et al. 2016).
Generally, polypropylene (PP), polyethylene
(PE), and polyethylene terephthalate (PET) are
used for producing several fishing gears
(Donohue et al. 2005; Qiu et al. 2015). Food
packaging (plastic containers) and pipes are
also made from PP and PET (Park et al. 2004).

Regarding the potential hazard of microplastics,
ingestion of sediment and deposit feeders provides
a direct route for these contaminants that can
transfer further up to the food chain (Naidu et
al. 2017). Potential health effects to humans
may link with particle localization, chemical
toxicity and associated microbial toxins. This
research provides preliminary evidence of the
presence of microplastics in polychaetes within
Thai waters. However, in-depth studies on the
toxicity of the different types of microplastics
in polychaetes should be conducted to identify
any potential threats to the higher trophic level
organisms. Microplastic pollution is a relatively
new issue. Further extensive scientific investigations
are needed to address the levels, sources and
distribution, including the different types of
plastic polymers in the marine environment
and their effect on aquatic organisms and
potential to endanger animals and human health.
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