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1. INTRODUCTION

▪ Fossil fuels hold 10,000 gigatonnes (Gt) of carbon

▪ 9 Gt of carbon is emitted into the atmosphere every year
▪ 7 Gt of that fossil carbon is now in the form of plastic

(Zhu et al.2021 Front. Mar. Sci) 



Are Copepods good candidates as a  

microplastic reservoir within the plastic 

biogeochemical cycle? 

One of the most abundant metazoans on the Earth

Extremely broad distribution range across various habitats

Crucial role in carbon dynamics 

Vertical transfer 

Biologically-mediated

transfer across habitats
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Are Copepods good candidates as   

microplastic reservoir within the plastic 

biogeochemical cycle? 

Experiments in laboratory-controlled 

conditions

Low microplastic ingestion and low 

frequencies of ingestion

Studies under field conditions

High retention values and percentages

Although marine copepods are at low risk of ingesting microplastics, their vast 

abundance in the marine environment potentially positions them as a significant 

biotic reservoir of microplastics within the 'biogeochemical' plastic cycle

Hypothesis

1. INTRODUCTION



2. EXPERIMENTAL STUDY - OBJECTIVES



2. EXPERIMENTAL STUDY - OBJECTIVES

Evaluate the occurrence of ingestion and composition of the MPs ingested by P. mediterranea 

Assess the number of MPs retained by this copepod per cubic meter

To assess APs ingestion in P. mediterranea, and to evaluate its potential as a 

reservoir of APs within the Sea Surface Microlayer (SML)

 



3. EXPERIMENTAL STUDY - MATERIAL AND METHODS



4. EXPERIMENTAL STUDY - RESULTS

<



5. SYSTEMATIC REVIEW ANALYSIS OF EXPERIMENTAL STUDIES - OBJECTIVES

To evaluate the current knowledge of microplastic ingestion and retention in copepods 

under field conditions through a systematic review

To assess the variability in microplastic ingestion by copepods across different studies, 

taxonomic aggregation levels, and habitats through a meta-analysis

To assess the ecological role of copepods in microplastic pollution and to explore their 

potential as a reservoir within the biogeochemical cycle of plastics. 

To explore the potential role of copepods as a reservoir of microplastics in the marine 

environment through a semi-quantitative analysis of microplastic retention

To examine, from an ecological perspective, the consequences of the interaction 

between microplastics and copepods in the marine environment

To provide a framework for data analysis and reporting on microplastic 

pollution and copepods.



5. SYSTEMATIC REVIEW ANALYSIS OF EXPERIMENTAL STUDY – WORKFLOW

((microplastic* OR anthropogenic AND particle * OR fiber*) AND (zooplankton OR copepod*))

Study: Each manuscript, identified by its author and the 

year of publication.

Observation: Data related to each taxa included in a 

Study

(Fagiano et al., 2024 under review)



6. QUALITATIVE ANALYSIS – SUMMARY

2015; 1

2016; 0
2017; 1

2018; 4

2019; 0

2020; 5

2021; 3

2022; 5

2023; 7

2015 2016 2017 2018 2019 2020 2021 2022 2023

n of studies

1

3

1

6

1

14



7. QUALITATIVE ANALYSIS: MICROPLASTIC INGESTION

Mean ingestion values: from 0.00 to 0.82 MPs/ind 

median: 0.04 MPs/ind 
Mean values distribution

Frequencies of ingestion

Sampling effort
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7. QUALITATIVE ANALYSIS: MICROPLASTIC INGESTION

Mean values distribution

Sampling effort

A sampling effort smaller than 50 individuals 

may be inadequate for accurately estimating 

microplastic ingestion in copepods



8. META-ANALYSIS - RESULTS



8. META-ANALYSIS - RESULTS

(I² 99.1%, tau² 2.2899, tau 1.5132, H 10.74)

Combined estimate proportion: 

0.0501 (0.0351 – 0.0711) 
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9. QUALITATIVE ANALYSIS: MICROPLASTIC RETENTION

Mean retention values: from 0.4 to 2775 MPs/m3 

median: 8.7 MPs/ind 

MICROPLASTIC RETENTION

(Elaboration based on data published by Sun et al., Mar Pollut Bull 2017)

MICROPLASTIC ENCOUNTER RATES

MICROPLASTIC INGESTION

…
MICROPLASTIC RETENTION

…

(54%)

Mesh size 160 µm

Encounter rates in 

copepods: 8%

Microplastic

retention: 103.49
(MPs/m3) or 79%



10. SEMIQUANTITATIVE ANALYSIS: MICROPLASTIC RETENTION



11. CONCLUSION

From an ecological perspective

Copepods could represent an extent and transferable biotic 

revoir of microplastics along with Oceans 

From a methodological perspective

Abundance and retention are key permeameters to evaluate the interaction between copepods and MPs under field conditions  

Vertical transfer 

Biologically-

mediated transfer 

across habitats

Retention is correlated to abundance

The size fraction of the copepod community and the bathymetric 

distribution of the taxa studied, relative to the sampled layer, 

could affect the assessment of microplastics retained by different 

copepod taxa and communities.

A sampling effort of more than 100 individuals per survey 

could be considered prudent to evaluate microplastic 

retention in copepods.
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