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Microplastics 
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Paradigm shift 

Mega Macro Meso Micro Nano 

Hippo Dog Ant Dust mite Virus 

Increasing … 

 Numbers 
 Bioavailability 
 Target organisms 
 Toxicity 
 Detection difficulty 
 Cleanup difficulty 

Decreasing … 

 Volume 
 Entanglement 
 Settling velocity 
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Microplastics 
Large MP 
(1-5 mm) 

Small MP 
(< 1 mm) 

Large MP (1-5 mm) and Mesoplastics (5-25 mm) 
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Ubiquitous from coast to Arctic  
 Marine environments  
    - Coastal sediment and water 
    - Water column 
    - Deep sea floor 
    - Arctic ice core 
    - Organisms (from zooplankton to mammals) 
 
 Terrestrial/Freshwater environments  
     - River water and sediment 
     - Lake and sediment 
     - Soil 
     - Sewage and wastewater treatment plant 

 
 Atmospheric environments 
     - Indoor and outdoor air 

 
 Food 
    - Oyster, mussel, anchovy, table salts, beer and honey 
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    Abundance of microplastics reported in the marine environments 

Microplastics in sediment (=33) 

Microplastics in water (n=71) 

Shim et al. (2017) Microplastics in Marine Environments: Abundance, Composition and Distribution.   
In: Microplastic Contamination in Aquatic Environments, Elsevier (under revision)   
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   Microplastic abundances reported in water by net mesh size 
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Distribution of microplastics in world ocean and beach 

N Pacific 
1.68 

Mediterranean 
1.89 

N Atlantic 
0.08 

S Atlantic 
0.07 

S Pacific 
0.003 

MP abundance in beach (n/m²) 
MP (> 300 µm) abundance in water  (n/m³) 

Asia 
14,205 

S America 
2,305 

Europe 
966 

N America 
1,273 

  

  
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Distribution of microplastic in world ocean 

Van Sebille et al. (2015) Environ Res Lett 
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Mass of river plastic flowing into oceans in tons per year 

Lebreton et al. (2017) Nat Comm 8:15611 
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Top 20 polluting rivers as predicted by the global river plastic inputs model 

Lebreton et al. (2017) Nat Comm 8:15611 

Top 20 polluting rivers as predicted by the global river plastic inputs model. 



Global Plastic production 

46% 

Source: PlasticsEurope Market Research Group (PEMRG, 2014) 
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Size distribution of microplastic in sea water and sediments 

0.03      0.05      0.08      0.13      0.20      0.32      0.50      0.79      1.26      2.00      3.16      5.01      7.94    12.59 

0.04      0.06      0.10      0.16      0.25      0.40      0.63      1.00      1.58      2.51      3.98      6.31      10.00 

Log (length, mm) 

Length (mm) 

Sediment 

Sea water 

aPlastics 
bStyrofoam 
cWater column 
dSurface water 
dBottom water 
e330 µm net 
f32 µm net 
h20 µm net 
i330 µm net 
jNE Pacific 
kCoast 
lGoeje coast 
mJinhae Bay 
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Shape composition of microplastics in sea water 

Percentage (%)
0 20 40 60 80 100

W Mediterranean & Adriatic Sea (Suaria et al 2016)
Hong Kong (Tsang et al 2017)

Salish Sea, Alaska, USA (Davis and Murphy 2015)
W & Central Mediterranean (Ruiz-Orejon et al 2016)

Israeli coast of Mediterranean (van der Hal et al 2017)
W Mediterranean (Faure et al 2015)

NW Atlantic (Reisser et al 2015)
Central gyre NE Pacific (Moore et al 2001)
Ross Sea, Antarctic (Cincinelli et al 2017)

Jinhae-Geoje Island, South Korea (Manta Net) (Kang et al 2015a)
Turkish coast of Mediterranean (Guven et al 2017)

Jinhae-Geoje Island, South Korea (Hand Net) (Kang et al 2015a)
San Fransico Bay, CA, USA (Sutton et al 2016)

North Atlantic (Enders et al 2015)
Black Sea (Aytan et al 2016)

Solent estuary, UK (Gallagher et al 2016)
Gulf of Finland (Setala et al 2016)

South Africa (Nel and Froneman 2015)
South Africa (Nel et al 2017)

N-S Atlantic (Kanhai et al 2017)
Baltic, Germany (Stolte et al 2015)

N Norweian Sea Arctic (Lusher et al 2015)
Norweian Sea (Greenland) Arctic (Amelineau et al 2016) Fibre/Line/Filament 

Fragment/Hard plastic 
EPS/foam 
Pellet 
Film/Sheet 
Paint 
Sphere 
Others 
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Shape composition of microplastics in sediment 

Percentage (%)
0 20 40 60 80 100

Hong Kong (Tsang et al 2017)
Baltic Sea, Russia (Zobkov and Esiukova 2017)

Mediterranean Sea, Turkey (Guven et al 2017)
Portugal (Frias et al 2016)

 Southern Baltic Sea (Graca et al 2017)
Telascica bay (Adriatic Sea) (Blaskovic et al 2017)

Changjiang Estuary, China (Peng et al 2017)
 

Hong Kong (Cheung et al 2016)
Guangdong, China (Fok et al 2017)

Coastal beach, Russia & Japan (Kusui and Noda 2003)
Punta del Este, Uruguay (Lozoya et al 2016)

Salish Sea, Washington, USA (Davis and Murphy 2015)
Guanabara Bay, Brazil (de Carvalho and Neto 2016)

Gulf of Mexico, USA (Wessel et al 2016)
South Africa (Nel et al 2017)
Persian Gulf (Naji et al 2017)

South Africa (Nel and Froneman 2015)
Southern Baltic Sea (Graca et al 2017)
Baltic Sea, Germany (Stolte et al 2015)

Huatulco Bay, Mexico (Retama et al 2016)
Fibre/Line/Filament 
Fragment/Hard plastic 
EPS/foam 
Pellet 
Film/Sheet 
Sphere 
Others 

Beach

Subtidal
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    Polymer composition of microplastic in sea water and sediments 

Percentage (%)

0 20 40 60 80 100

 Southern Baltic Sea (Graca et al 2017)

Hong Kong (Tsang et al 2017)

  

Southern Baltic Sea (Graca et al 2017)

Persian Gulf (Naji et al 2017)

Coastal beach, Taiwan (Kunz et al 2016)

Punta del Este, Uruguay (Lozoya et al 2016)

Incheon-Kyeonggi, South Korea (Kim et al 2015)

Coastal beach, South Korea (Lee et al 2015)

PE 
PP 
PS 
PET/Polyester 
PVC 
PVA 
Styrene acrylonitrile 
Polyacrylonitrile 
Nylon 
ABS 
EVA 
Poly(vinyl chloride-ethylene) 
Others 

Beach

Subtidal

PS+PE+PP 

PE+PP 

Water 

Sediment 
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Conclusion 

 World plastic production, in situ observation and river input   
    and transportation models indicated Asia and North Pacific  
    as hotspot of MP pollution. 

 
 MP abundance in water showed significant correlation  
    with the net mesh size for sampling. 

 
The peak size distribution of MP reflected the size range of  
    the sampling and analytical methods.   

 
 The dominant MP shape was fibre or fragment for water,  
     fibre or foam for beach and fibre for subtidal sediment. 

 
 PE, PP and PS were top ranked polymer types with some  
    exceptions. 
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Thank you! 
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