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The impact of microplastics on carbon export to deep ocean1

Modeling POC export2

Simulated POC transfer efficiency3

They can be ingested by plankton, 
forming MPs-containing fecal pellets

They can also associate with 
particulate organic carbon (POC)

Microplastics (MPs) exist in the ocean a)  b)  

Used ID 
particle flux 

model: 
MSPACMAM

This may alter POC aggregate density

Consequences in carbon export

POC sinking speed

Particle residence time

Exposure to remineralization

Carbon transport to deep ocean

Ø Changes in POC density would 
change

Ø However, the impact of MP pollution on deep-ocean POC 
transport and long-term carbon sequestration remains unclear.

          MOTIVATION: Assess POC transfer efficiency with MPs
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MSPACMAM: 
§ Simulates particle fluxes (POC, CaCO₃, opal)
§ Tracks sinking particle fluxes, representing 

them as aggregates in the water column
§ Accounts remineralization and dissolution
§ Computes POC transfer efficiency at 1000 m 

Incorporated  MPs in MSPACMAM
MP types: PE (Lighter than POC) and PET (Heavier than POC)
Assumptions: 
4% of POC flux is plastic-C (Note: a higher plastic-C contribution)
This contribution is uniform in entire ocean

Performed global simulations With PE or PET MPs 
vs. no MPs

Key takeaway4
Figure 2: Minor changes in POC transfer efficiencies of mineral ballasted POC aggregates at 1000 m depth after adding PE and PET MPs 

Simulated POC transfer efficiencies
Mineral-ballasted POC aggregates: ~5 – 42%
Mineral-ballasted POC + PET MPs aggregates : ~4.8 – 41.8%
Mineral-ballasted POC + PE MPs aggregates : ~4.4 – 41.5%  Simulated changes after adding MPs 
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Figure 1: a) Global distribution of MP sampling sites in the ocean 
interior and corresponding depths (100–6000 m). b) Dominant polymer 
types identified in MP samples from the ocean interior

Slightly changed  
Maximum decreases by 0.35% 
Maximum increases by 0.12%

After incorporating PET MPs

Slightly changed
Maximum decreases by 3% 
Maximum increases by 0.3%

After incorporating PE MPs Even at higher plastic-C contributions to POC 
flux, the impact of MPs on POC export 

efficiency remains small.

Model simulations showed only marginal changes in 
POC transfer efficiency when MP-C contributed 4% to 
the total POC flux.
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Global average change in POC transfer efficiency ≈ −0.12%

Global average change in POC transfer efficiency ≈ −1.35%

Funded by


