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• Background: 

Microplastics are small plastic particles (<5 mm) and originate primarily from the 
manufacture of exfoliants and from the fragmentation of larger plastic items. Coastal marine 
microplastic pollution in South Africa is thought to originate from point sources, such as 
estuaries. Microplastic pollution has recently become the subject of a large body of research 
due to their ubiquity throughout the marine environment and devastating ecosystem-wide 
impacts. To date, there are no standardised protocols for microplastic pollution monitoring.
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This study aimed to determine 1) microplastic abundances in the mussels at sites 500, 1000, 
and 2000 m North/South on the coastline adjacent to selected KwaZulu-Natal (KZN) 
temporarily open-closed estuary mouths during an open-mouth phase; 2) size of microplastics
ingested by mussels and 3) type of microplastics ingested by mussels.

• Methods: method used, or approach taken. 

A recent development of microplastic pollution monitoring is the use of mussels as 
biomonitors of microplastic pollution in a particular area. Mussels are already used to 
successfully monitor heavy metal pollution along the South African coastline (SANCOR 
Mussel Watch Programme). Mussels in the size class 50 – 60 mm were collected from sites 
500, 1000, 2000 m North/South of the estuary mouths. The soft tissue was digested using 10 
% KOH solution. Microscopy was used to count and to determine the types and sizes of 
microplastics (‘Hot needle test’). Advantages of the approach here is rapid sampling (as 
opposed to trawls), the mussels are sedentary and available all year so microplastic pollution 
may be monitored over space and time.

• Results: present in summarized form, must include data and/or substantial information 
about results, but do not include tables, graphs or pictures.

- Overall average: 2.24 ± 0.95 microplastics.g-1 tissue (w/w)
- Range: (4.31 ± 0.41) to (1.05 ± 0.09) microplastics.g-1 tissue (w/w)
- All sampled mussels contained microplastics. 
- Mussels ingest smaller microplastics, the underestimations in size in other studies 

may be due to limitations in equipment used.
- Although mussels from all three sampled estuaries ingested all microplastic size 

ranges, those from the Bilanhlolo estuary ingested more of the larger microplastics 
(300-1000 µm).

- In the mussels fibres were the most predominant type of microplastics (>55%), 
followed by fragments (26.2%), films (8%), and microbeads (3.6%).

• Conclusion: 

The advantages of using mussels as biomonitors of microplastic pollution are that they are 
sedentary and available all year round, allowing for microplastic pollution to be tracked both 
spatially and seasonally. This can be used to identify microplastic hotspots as areas of 
potential concern. This study highlights that microplastics are entering food webs and that the
approach used here for microplastic biomonitoring is both attractive and efficient. Further 
research should focus on temporal trends and toxicant transfer from microplastics to mussels

Using mussels also allows the identification of which type of microplastics, in terms of their 
size and composition, pose the biggest threat to these organisms. The application of this 
monitoring protocol in our country will eventually build a clearer picture of microplastic 
pollution along our coastline, its threats to ecosystem health, and how we could potentially 
mitigate their impacts to ensure marine conservation.


