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ÅMicroplastics <5 mm
ÅSecondary microplastics (degraded macroplastics)

ÅPrimary microplastics (manufactured microbeads <1 mm)

ÅMicrofiber plastics

Types of microplastic pollution
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Origin of the ñmicroplasticò term in 2004
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Microplastic pollution is not just a marine problem

Allen et al. (2022). Journal of Hazardous Materials Advances, 6, 100057. https://www.sciencedirect.com/science/article/pii/S2772416622000146
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History of marine microplastic pollution

Heyerdahl, T. (1971). Atlantic Ocean pollution and biota observed by the óRaôexpeditions. Biological Conservation, 3(3), 164-168.

On two voyages across the Atlantic 

Ocean in papyrus raft-ships in 1969 

and 1970, surface (plastic) pollution 

was observed by Heyerdahl (1971)



History of marine microplastic pollution

Carpenter, E.J., & Smith Jr, K.L. (1972). Plastics on the Sargasso Sea surface. Science, 175(4027), 1240-1241.

Carpenter and Smith 

(1972) reported of 

weathered tiny 

plastic particles (2.5 

to 5 mm) in the 

Sargasso Sea 



History of marine microplastic pollution

Wong, C.S., Green, D.R., & Cretney, W.J. (1974). Quantitative tar and plastic waste distributions in the Pacific Ocean. Nature, 247(5435), 30-32.

Wong et al. (1974) reported 

widespread tiny plastic 

particles (1 to 5 mm) in 21 

of 36 tows along 35Á N in 

the Pacific Ocean as small 

round, colourless pellets 

weighing 20 to 50 mg each 



History of marine microplastic pollution

Moore, C.J. et al. (2001). A comparison of plastic and plankton in the North Pacific central gyre. Marine Pollution Bulletin, 42(12), 1297-1300.

Charles Moore et al. (2001) reported >300,000 

plastic particles/km2 (<5 mm) in trawls in the 

North Pacific Ocean 



Location of the five major (micro)plastic gyres

Andrade, H. et al. (2021). Oceanic long-range transport of organic additives present in plastic products: an overview. Environmental Sciences Europe, 33, 1-14.

Once in the 

marine 

environment does 

all the plastic 

and microplastic 

pollution float on 

the sea surface? 



Marine microplastics fate

Koelmans, A.A. et al. (2017). All is not lost: deriving a top-down mass budget of plastic at sea. Environmental Research Letters, 12(11), 114028.

Surface waters account for only 

Ḑ1% of the global marine 

(micro)plastic budget, implying 

that most (micro)plastic 

pollution entering the ocean 

accumulates at the seafloor 

(Koelmans et al. 2017)

But the sea surface and marine 

sediments are not permanent 

sinks for marine microplastics 
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Marine-atmosphere microplastics



Transport and 
deposition of 
ocean-sourced 
microplastic 
particles by a 
North Atlantic 
hurricane

Marine-atmosphere microplastics
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Marine-atmosphere microplastics

During the storm 
peak, 113,000 
MPs/m2/day were 
deposited

Most (65%) MPs 
were 2ï10 Õm 

Most MPs were 
fragments


