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Investigating the Plastisphere: Understanding opportunities and threats of bacteria 
on plastics in South African estuaries

participants: Logan Londt and Luanne Thomas
Team Leader: Jaime Johnson,

Introduction

● Plastics found in all ecosystems 

● Unique plastics characteristics

● Detrimental effects on marine life 

● Macroplastics become microplastics 
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Introduction

● Microorganisms thrive on plastic debris            

= Plastisphere 

● Plastic debris as a vector for pathogens 

● ESTUARIES ARE A POLLUTION SINK 

INTRODUCTION

● Macroplastics can be removed but microplastics 

cannot be

● Biofilm formation forms a key role in degradation 

● Lack of research in South Africa 

https://www.genengnews.com/news/molecular-scissors-for-plastic-waste/https://www.chemistryworld.com/news/genetically-engineered-microbes-convert-waste-plastic-into-vanillin/4013767.articlehttps://www.livescience.com/plastic-eating-bacteriahttps://www.alamy.com/plastic-degrading-bacteria-illustration-image271681883.htmlhttps://choosefinch.com/blog/microplastics-big-impact-little-particlehttps://phys.org/news/2021-03-microplastics
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Research Aim

This study aimed to determine the potential threats and opportunities of microbial communities on plastic 
debris across two biogeographical regions in South Africa. In Addition to determining the potential impacts 

of physico-chemical parameters and climatic conditions on bacteria colonization.

https://www.locusassignments.com/solution/unit-8-research-project-assignment

Study Sites

Figure 1: Swartkops Estuary 
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Study Sites

Figure 2: Berg river estuary

ORIGINAL METHODOLOGY

● Triplicate Substrates

● Water and Sediment

● PhYs/Chem in-situ
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ACTUAL METHODOLOGY

● Triplicate Litter collection 

● Water and Sediment

● PhosPhate, Om and OC

● DNA EXTRACTION

● SEQUENCING 

● LITERATURE REVIEW 

https://media.istockphoto.com/photos/cigarette-pack-on-white-isolated-background-picture-id510242747?k=20&m=510242747&s=612x612&w=0&h=PLvNeDp3LJUxojRX_oLHdlXzcJ_tgXLkonSo_geYlOM=

https://static.sciencelearn.org.nz/images/images/000/002/543/embed/dna_precipitate_large20161208-1536-19xsgs6.jpg?1522309062

https://www.geterbrewed.com/images/detailed/8/GEB3417.jpg

Results and discussion  

● Data in SA is scarce

● Expected varying microbial communities

● Differences were related to climate conditions

● Physicochemical parameters have an effect on bacterial 

distribution

https://mynewsla.com/uncategorized/2015/08/19/spread-of-harmful-bacteria-could-be-linked-to-medical-scope/ , https://www.forbesindia.com/article/leaderboard/the-
problem-of-plastic/50609/1
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Results and discussion  

Parameter Swartkops Estuary Berg Estuary
Salinity (ppt) 37 ± 2.16 35 ± 0.52
Phosphate (mg/l) 1 ± 0.77 1 ± 1.08
Sediment Moisture Content (%) 22 ± 7.50 24 ± 1.49

Sediment Organic Matter (%) 3 ± 1.06 3 ± 1.91
Particle size (%) 75 ± 15.96 (Sand)

19 ± 2.12 (Silt)
6 ± 4.91 (Clay)

26 ± 28.67 (Sand)
0.5 ± 0.27   (Silt)
13 ± 6.01     (Clay)

Table 1: Physicochemical parameters taken for both the Berg and Swartkops Estuary.

Results and discussion 

Figure 3: A geographical map showing the sampling sites used in Malaysian studies (marked red) and locations (auta et 
al., 2022)
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Country State Source Bacteria MP type Degradation Reference 

Malaysia Perak,
Pahang,
Johor,
Malacca,
Kelantan 

Mangrove 
sediment

Bacillus cereus,
Sporosarcina globispora

Polypropylene (PP) Present 
Present

Helen et al., 2017

Malaysia Perak,
Pahang,
Johor,
Malacca,
Kelantan

Mangrove 
sediment 

Bacillus cereus, 
Bacillus cibi, 
Acinetobacter Schindleri, 
Bacillus gottheilii, 
Bacillus pseudomycoides, 
Bacillus stratosphericus, 
Bacillus aquimaris, 
Stenotrophomonas maltophilia

Polypropylene (PP)
Polyethylene terephthalate (PET)
Polystyrene (PS)

Present
–
–

Present 
–
–
–
–

Auta et al., 2017

Malaysia Perak,
Pahang

Mangrove 
sediment 

Bacillus sp. strain 27, 
Rhodococcus sp. strain 36

Polypropylene (PP) Present
Present

Auta et al.,  2018

Malaysia Perak,
Pahang

Mangrove 
sediment 

Bacillus cereus,
Alcaligenes faecalis,
Bacillus sonorensis, 
Staphylococcus epidermidis, 
Bacillus vietnamensis, 
Rhodococcus  ruber, 
Bacillus flexus,
Sporosarcina globispora, 
Bacillus gottheilii 

Polyethylene terephthalate (PET)
Polystyrene (PS)

Present
–

Present (PS ONLY)
Present
Present

–
Present
Present
Present 

Auta et al., 2022

Table 2: Literature review of bacterial colonization on plastic debris across different states in Malaysia. 

Conclusion

● Limited land space for plastic disposal 

● Biodegradation is an ecofriendly approach

● Microbes could provide solution for plastic remediation

https://mag.turkishplastics.net/en/issue-06/plastic-resolving-bacteria-found/, https://www.businessinsider.co.za/scientists-discover-new-plastic-eating-bacteria-
2019-7
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Limitations and improvements of study 

● Time constraints 

● The vegetation of the systems was most likely not 

conducive to retaining the litter

● Equipment and software limitations

● Longer study period

● Multiple systems 

● Perhaps seasonal replications
https://www.designindaba.com/sites/default/files/styles/large/public/node/news/23568/gallery/untitled-5.png?itok=gKCCjYtS
https://img.huffingtonpost.com/asset/5de8dc4421000058df34f195.png?cache=eTIdOpYBT8&ops=200_150
https://news.climate.columbia.edu/wp-content/uploads/2018/04/garbage-2729608_1920.jpg

Thank you for listening Any 
questions? 
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