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Where is all the plastic?



Abracadabra?
THE MAGIC FORMULA

In 1756, the Russian scientist Mikhail 
Lomonosov formulated the law of mass 
conservation:

“In an isolated system, matter is neither 
created nor destroyed!”
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Iland−based + Isea−based + Iriver + Iwind + Ibiota (+ Icurrents) = Twatercolumn + Tcoast + Tbiota + Tshelf + Tdeepsea + Scoast + Sshelf + Sdeepsea − Rcleanup (− Rcurrents)

DIRECT PLASTIC INPUTS INDIRECT PLASTIC INPUTS TRANSITORY PLASTIC PLASTIC SINKS PLASTIC REMOVAL

Harris et al., 2021 - Taking a mass-balance approach to assess marine plastics in the South China Sea





UNEP, 2021 - FROM POLLUTION TO SOLUTION



Rolling in the Deep
• Literature review

• (i) the sedimentary environment
1) slope
2) submarine canyon
3) submarine fan/continental rise
4) abyssal plain
5) deep trench, trough or other hadal areas
6) other deep ocean areas

• (ii) the methods used to measure microplastic
• (iii) the shape of microplastic particles (fibres, pellets, 

fragments, beads, etc.)
• (iv) the number of microplastic particles kg−1 of 

sediment. 
• the mass of microplastic kg−1 of sediment 
• sediment accumulation rates

• Microplastic mass concentration: 
• assumed microplastic particle size of a 100 μm

diameter sphere
• microplastic density of 1.099 g/cm3

• sediment bulk density of 0.6 g/cm3. 
• sediment depth of 9 cm



Deep-Sea 
Plastic

Data were extracted from 23 
separate research papers which 
covered 34 geographic locations 
and provided a total of 280 
observations of deep-sea sediment 
microplastic concentration
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Hayward A and Grigor J (2020)



Conclusions

A Marine Plastic Cloud

The ocean water column behaves as a 
transitory, temporary storage area for 
plastic



Want to find out more? 

• Harris et al., 2023 - Global mass balance 
assessment of oceanic plastic pollution -
Continental Shelf Research

• Harris et al., 2021 - Taking a mass-balance 
approach to assess marine plastics in the 
South China Sea – Marine Pollution Bulletin



thomas.maes@grida.no

Thank you for your attention!
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