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Surveys regarding plastic pollution around Samae San and adjacent areas (1) 

Corals and microplastic surveys 

Introduction 

Thailand is considered a hotspot for debris accumulation due to rapid economic growth, increased 
coastal population, poor awareness, and weak/limited management (Jang et al., 2014). The 
widespread occurrence of plastics in the marine environment has led to a surge of research on the 
potential impact that the smaller pieces of plastics termed microplastics (<5mm) (Webb et al., 2013), 
may have on wildlife. Microplastic particles have a similar size range with that of food and other 
suspended type particles (Wright et al., 2013).  

Coral are passive suspension feeders that feed on plankton passing over their tentacles. Small debris, 
such as microplastics, can inadvertently be captured by the tentacles and ingested by the coral 
(Riechert et al., 2018). This debris can also be egested by the coral in many cases (Reichert et al., 
2018). Hall et al., (2015) demonstrated that corals ingest microplastic and did so at rates similar to 
plankton uptake, which was supported in subsequent studies (Allen et al., 2017; Riechert et al., 2018). 
Ingested microplastics by corals could potentially reduce the energetic demands needed for 
calcification process by inhibiting digestion of exogenous food sources, especially in times of stress. 
Microplastic particles have also shown to affect fertilization and settling, although not in any 
significant way (Berry et al., 2019). The effects of coral fertilization by natural particles is due to 
interactions with sperm that results in sperm sinking, sperm limitation at the surface near the buoyant 
eggs and ultimately reduced fertilization rates (Ricardo et al., 2016). The sizes and types of particle 
also have a strong effect on sperm limitation, with smaller particles, high in organic carbon having a 
far more pronounced effect than larger, carbonate particles which only affect fertilization at very high 
concentrations (Ricardo et al., 2018). Since little is known about microplastics in the Gulf of 
Thailand and no previous studies have been conducted on microplastics in corals, this study 
will help to understand the effects of microplastics on corals. 

Methods 

Fragments of several genus such as Pocillopora, Goniastrea, Acropora, Astreopora, Porites, 
Galaxea, Pavona, Turbinaria, Echinopora, Diploastra, and Favia were collected at Maa Jor Pier 
near Samaesarn Island, Chonburi Province. These samples were stored in 10% Ethanol and taken 
back to Chulalongkorn University. Random polyps are measured for basal and mouth diameters for 
each genus.  

Once in the laboratory, the coral samples are decalcified in a decaying concentration of formic acid 
starting at 50%. This concentration is reduced to 10% over a 3 day period. This is done as the amount 
of time taken for decalcification varies depending on genus, and tissue can be damaged or break off 
before analysis. Once decalcification is complete, The remaining tissue material is taken and the 
number of polyps present are counted under a microscope. The coral tissue was then placed in a 10% 
Potassium Iodide solution and left to digest overnight. It is then placed in a sonicator for 15 minutes 



to digest any remaining undigested bits. After digestion is complete, saturated potassium hydroxide 
solution was added to enable the flotation of microplastics. This solution was then mixed thoroughly 
and centrifuged. After completion of centrifugation, the solution was filtered using a vacuum filtration 
unit using a GF/C cellulose filter with a pore size of 1.2 micron. This filter paper was then dried using 
a dessicator. This filter paper was then stored in glass containers.  Individual pieces of microplastic 
were identified using a stereo microscope. These identified particles were taken and then 
photographed under under a Perkin Elmer Spotlight 200i and the absorbance spectra was obtained 
using the Perkin Elmer Spectrum IR. This absorbance spectra was matched against the library and 
identified.  

Results 

All species of corals examined contained a number of microplastics. Most plastic particles were 
found to be filamentous or fibrous in shape. Initial studies conducted on Platygyra sp. showed that 
45% of the plastic particles were found in the digestive tract while around 30% of plastic particles 
were found in the tentacles and the remaining 25% found in the mouth area.  

It can be seen that the number of plastics per polyp is highest in those with a comparatively high 
mouth size and polyp diameter, while those with smaller mouth size and polyp diameter has a much 
lower number of microplastics per polyp. 

Figure 1 Microplastic compositions found in different coral species 
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Figure 2 Sizes of microplastics found in different coral species 

References 
Allen, A.S., Seymore, A., Rittschof, D. 2017. Chemoreception drives plastic consumption in 
hard coral. Marine Pollution Bulletin. 124:198 – 205. 

Berry, K. L. E., Epstein, H.E, Lewis, P. J., Hall, N. M., Negri, A. P., 2019. Microplastic 
contamination has limited effects on coral fertilisation and larvae. Diversity. 11(12) 228. 

Hall, N.M., Berry, K.L.E., Rintoul, L., Hoogenboom, M.O. 2015. Microplastic ingestion by 
scleractinian corals. Marine Biology. 162, 725 – 732. 

Jang, Y.C., Hong, H., Lee, J., Lee, J.S., Hong, S.S., Shim, W.J., Thiel, M., Shigeru, F., 
Chang, T.-d., Kosavisutte, K., Ha, T.T. 2014. Results and lessons learned from joint 
beach debris surveys by Asian NGOs. PICES, Yeosu, Korea Retrieved from. 
http://pices.int/publications/presentations/PICES-2014/2014-S8/S8-1045-SWHong.pdf. 

Ricardo, G.F., Jones, R.J., Clode, P.L., Humanes, A., Gioffre, N., Negri, A.P. 2018. Sediment 
characteristics influence the fertilisation success of the corals Acropora tenuis and Acropora 
millepora. Marine Pollution Bulletin. 135:941 – 953. 

Riechert, J., Schellenberg, J., Schubert, P., Wilke, T. 2018. Responses of reef building 
corals to microplastic exposure. Environmental Pollution. 237:955 – 960. 

Webb, H.K., Arnott, J., Crawford, R.J., Ivanova, E.P. 2013. Plastic degradation and its 
environmental implications with special reference to poly (ethylene terephthalate). 
Polymer 5:1 – 18. 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Pe
rc

en
ta

ge
 (%

)

Species

Microplastic Size by Species

>5.0

4.1-5.0

3.1-4.0

2.1-3.0

1.1-2.0

<1.0



Wright, S.L., Rowe, D., Thompson, R.C., Galloway, T.S. 2013. Microplastic ingestion 
decreases energy reserves in marine worms. Current Biology. 23:1031 –1 033. 



1.
5 mm MPs

MPs 1) MPs

Aiptasia sp. 2.1 m

4
2.1 m Thermo scientific, 1.05 g/cm3

2021 7 8 3
1 1.0×106 /mL 5.0×106 /mL 1.0×107 

/mL 24 100 mL
5

24
1

1 8

24
24 8 24



1,000 m

1 cm

1

10

100

1,000

1.E+05 1.E+06 1.E+07



1,000 m

0

100

200

300

400

500

600

700

0 20 40 60 80 100 120 140 160




