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Background: increasing temperature due to climate change and microplastic (plastics < 5 mm in 

diameter) pollution are major threats faced by marine biota. Increased temperature has the 

potential to affect plastic degradation rate, transport of plastic and microplastic from land to the 

oceans resulting in increased microplastic concentration in the ocean. Also, temperature 

influences physiological and intercellular mechanisms in ectothermic animals. This study 

investigated: (i) microplastics ingestion by Dotilla fenestrata, Pyura stolonifera and Holothuria 

cinerascens sampled from their natural environment at different seasons, and (ii) microplastics 

ingestion rate in Holothuria cinerascens exposed to varied temperature and microplastic 

concentration in the laboratory. The objectives were to determine if: (i) number of microplastics 

ingested by sampled animals will vary with season, (ii) microplastics ingestion rate will increase 

with increase in temperature and concentration.  

Methods: at low tide, 30- D. fenestrata, P. stolonifera and H. cinerascens were collected from 

Durban harbour, and Park Rynie beach, KwaZulu-Natal, South Africa respectively during winter 

(July, 2017) and summer (February, 2018). Animals were cleaned and transported in ice to the 

laboratory. D. fenestrata with shell (rinsed in distilled water), P. stolonifera without tunics, and 

H. cinerascens guts were digested in 10 % KOH for 24 hours at 60 ⁰C. Hyper- saline solution 

was added to the digestate, stirred and left to settle for 72 hours minimum. The supernatant was 

vacuum-filtered onto 1.6 µm Glass Fibre A (GF/A) Filter and oven dried at 60 ⁰C for 24 hours. 
Each filter was analyzed for microplastic with a light microscope using morphological 

characteristics. Identified microplastics were subjected to the hot needle test.  

For the laboratory study, Holothuria cinerascens were collected at Park Rynie Beach and 

acclimated for 24 hours. Thereafter, they were exposed to microplastics at different temperatures 

(19, 24, 28 and 32 ± 1 
0
C), concentrations (50, 100 and 150 Polyethylene Fragment per Litre- 

PEf/l), sizes (0.5 - <1 mm and >1 - < 2 mm) and times (48 and 72 hours). Animals were 

transferred to tanks void of microplastics to depurate for 48 hours. Microplastics found in the 

guts and fecal samples were used to calculate the ingestion and retention rates. Rates were 

analyzed using R studio package 3.5.1. 

Results: results from the wild showed that more than 95 % of animals sampled in both seasons 

ingested microplastic. Fibres had the highest occurrence in all the animals sampled in both 

seasons with exception of P. stolonifera in summer. D. fenestrata ingested more microplastics in 

winter (362) than in summer (219) while P. stolonifera and H. cinerascens ingested more 

microplastics in summer (138 and 307) than in winter (107 and 244) respectively. There is 

significant difference (P-value < 0.05) between total number of microplastics ingested in winter 

and summer in D. fenestrata while no significant difference exist in P. stolonifera and H. 

cinerascens. More so, laboratory study showed that ingestion rate (PEf/ h) increased with 
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increased temperature (0.4716, 0.5775, 1.9734 and 0.8177) and microplastic concentrations 

(1.1464, 1.7616 and 1.9734) while retention rate (0.0755, 0.1212 and 0.1750) increased with 

microplastic concentration. Temperature at 28 
0
C had significant (P- value < 0.05) effects on 

microplastics ingestion rate while no significant difference was recorded between concentrations. 

Conclusion: highest number of microplastics recorded in P. stolonifera and H. cinerascens 

during summer might be because of increased rainfall and temperature. Increased global 

temperature and microplastic concentrations will increase susceptibility of studied animals to 

ingest and bioaccumulate more microplastics in their natural environment. Thus, more 

microplastics will be transferred to higher organisms including man, resulting in microplastics 

biomagnification in the food chain. Additionally, this has the potential to affect their ecological 

roles and that of their predators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


