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Microplastic pollution is an emerging issue of global concern 



We are now in the “plastic age”

Plastic age

Stone age

Thompson et al. 2009

Plastics are synthetic or semi-synthetic polymers 
of high molecular weight



Geyer et al. 2017

Poor management leads to pollution issues

Source: PlasticsEurope



Source: DNV GL®

Plastics are very persistent in the environment



Plastics slowly decompose into small particles 

Gewert et al. 2015 

Lambert and Wagner 2016 Song et al. 2017

Microplastics: plastic particles <5 mm in size (Thompson et al., 2004) 



Microplastics can also originate from primary sources



Oceans are important sinks for microplastics

Sebille et al. 2015



The deep sea is a major sink for microplastics

Peng et al. 2018Cauwenberghe et al. 2013



Coastal environments are vulnerable to microplastic pollution 

Browne et al. 2011



Land based sources are mainly responsible for ocean pollution

Lebreton et al. 2017

Jambeck et al. 2015

• 1.15-2.41 Mt of plastic 
debris are transported 
from rivers to oceans 
yearly

• In 2010, 4.80-12.70 Mt 
of plastic waste enter 
oceans from 192 costal 
countries



Inland waters are important sink of microplastics on continents 

Zhang et al., 2018



Rivers are more than carriers of microplastics  

Horton et al. 2017



Reservoirs are hot spots for the accumulation of microplastics 

Zhang et al., 2015 



Lakes receive microplastic pollution from the drainage basin 

Horton et al. 2017



Zhang et al., 2018

Microplastic pollution in inland waters can be more serious



Characteristics of microplastics in the aquatic environment

Zettler et al. 2013

Rochman et al. 2012

Microplastics are cocktails of pollutants



Potential effects of microplastics

Galloway et al., 2017

Microplastics are expected to adversely affect organisms from 
subcellular to ecosystem levels
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Observed effects of microplastics on aquatic organisms



Observed effects of microplastics on aquatic ecosystem

Microplastics affect the microbial community and ecosystem functions 

Kesy et al. (2016)

Green et al. (2015)

Green et al. (2017)



Lenz et al. 2016

Big discrepancy exist between microplastics observed in the field and 
those used in the toxicity studies

Lambert et al. 2017

Observed effects of microplastics on aquatic ecosystem



Summary

• Extensive use of plastics have already caused serious global 

environmental issues

• Microplastics are ubiquitous in the aquatic environment

• Microplastics can be ingested by aquatic animals and cause 

potential adverse effects

• Environmental and ecological risks of microplastics are still unclear

• Additional works are required to elucidate the real risks of 

microplastics and to better support the government decision-making
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