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Plastics are the most versatile synthetic materials invented by human and being used extensively in daily 

life. Global production of plastics has increased drastically in the past 50 years and reached around 300 

million tons (Cressey, 2016). Higher level of plastic consumption proportionately increases the generation 

of plastic wastes. Plastic wastes unlike other human-generated garbage doesn’t rot or rust away, but 

persists in the environment for years, polluting the environment and killing organisms. Much of the 

plastic wastes discarded ultimately end up in the ocean through streams, rivers and runoff. The plastic 

debris break down due to the sun light or the mechanical action of wind / waves or biological means to 

some extent,  into tiny particles of microscopic sizes now referred as ‘microplastics’ (often referred to 

particles of < 5 mm in size). The microplastic particles (MPs) derived through mechanical/ biological 

breakdown of larger plastic debris are classified as ‘secondary microplastics’, while they are 

manufactured as microbeads / pellets used in personal care products such as face scrubs and in air-blast 

media are termed as ‘primary microplastics’ ; after use when discarded they reach the water bodies 

through drains. Research on these ‘microplastics’ is growing since 2004 when Richard Thompson who 

does research on ocean plastics at Plymouth University in UK, coined the term (Cressey, 2016). 

The impact of microplastics pollution on the environment and biota is being researched globally. Due to 

their small size, they are bioavailable to organisms throughout the food-web in an aquatic environment. 

Due to their large surface to volume ratio and chemical composition, micro plastic particles (MPs) 

accumulate waterborne contaminants such as heavy metals (Cole et al., 2011) and Persistent, 

Bioaccumulative and Toxic (PBT) compounds. Plastics contain a huge number of chemical additives 

which in turn affects adsorption of organic contaminants. Pesticides and organic pollutants have also been 

reported on plastic debris at harmful concentrations (Barnes et al., 2009), 100 times more than their 

concentration found in sediments. Besides this, many of the chemical components of plastics such as dyes 

are listed as priority pollutants by United States Environmental Protection Agency (USEPA) (Lithner et 

al., 2011). Ingestion of MPs with adsorbed pollutants by aquatic organisms may lead to contamination of 

the food web of the aquatic system (Rochman et al., 2013). Considering these harmful impacts UNEP 

recently passed a resolution stating ‘the presence of plastic litter and microplastics in the marine 
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environment is rapidly increasing serious issue of global concern that needs an urgent global response’ 

(Cressey, 2016).  

Studies on MPs began in early 2000s and a wealth of information is available on MPs in the marine 

environment (Thompson et al., 2004; Cole et al., 2011) whereas freshwater and estuarine systems have 

received less attention (Free et al., 2014). A recent review on microplastics (Eerkes-Medrano  et al., 2015) 

listed twelve studies on the occurrence of MPs in freshwater systems of which five studies were 

exclusively on freshwater sediments. From India, there are only two reports on MPs: one is on the 

occurrence of small plastic debris (81 mg/kg) such as polyurethane, nylon, polystyrene, polyester particles 

in the marine sediments of Gujarat coast (Reddy et al., 2006). The other study is on assessing plastic 

debris in the beaches of Mumbai (Jayasiri et al., 2013).  

India is among the major plastic consumers in the world and generates approximately 5.6 million tons of 

plastic waste annually. Kerala is a small densely populated state located on the south-western tip of Indian 

subcontinent, with the Arabian Sea coast to the west and the Western Ghats mountain range to the east. 

Kerala is bestowed with a network of rivers, streams and lakes. This densely populated (819 people per 

km
2
) state of Kerala generates huge quantities of plastic discards; approximately 4-6% of the municipal 

solid waste (MSW) is plastic. Like many states in India, Kerala also lacks sufficient waste management 

facilities resulting in the accumulation of waste piles. In addition, a prolonged monsoon (4-6 months) 

brings ample rain to Kerala every year leading to the washout of plastic debris from the waste piles into 

the network of rivers, streams, lakes and ultimately to the Arabian Sea (Sruthy and Ramasamy 2016).  

Vembanad Lake a freshwater/estuarine system is the largest lake in Kerala and forms a part of the 

Vembanad wetland system which has been recognized as a Ramsar site. The lake receives discharge from 

seven major rivers plus many streams and canals, and is a sink for many contaminants including heavy 

metals (Ramasamy et al., 2012). As these rivers and streams flow through densely populated urban 

stretches, the possibility of occurrence of MPs in the lake is high. Local population largely depends on 

this lake for their livelihood such as agriculture, farming and fishing, hence it is highly relevant to 

investigate the occurrence of MPs in Vembanad Lake. 

Despite that, 80% of the marine litter originate from land sources and riverine systems conduit most of the 

plastic litter into the marine environment, no study, to date, has addressed the presence of MPs in the 

Indian freshwater/estuarine water or sediment. A pioneering study conducted by the author’s research 

team (Sruthy and Ramasamy 2016) recently accepted for publication – to  the best of our knowledge – is  

the first report of the presence and distribution of microplastics in the sediments of Vembanad Lake, in 

India.  

In this context, the first ever report on microplastics in the Vembanad Lake water – a  part of the study 

conducted  by the research team of this author – is  presented for this symposium . Water samples were 

collected from ten sites and processed for microplastic extraction. Identification of the polymer 

components of MPs was done using micro Raman spectroscopy. MPs were recovered from all samples, 
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indicating their extensive distribution in the lake. The abundance of MPs recorded from the water samples 

is in the range of 23800 to 244000 particles km
-2 

with a mean abundance of 60,650 particles km
-2

. Low 

density polyethylene has been identified as the dominant type of polymer component of the MPs. As 

clams and fishes are the major source of protein to the local population, the presence of MPs in the lake 

becomes critically important, posing a severe threat of contaminating the food web of this lake. This 

study, being the first report from India on MPs in a lake, provide impetus for further research on the 

distribution and impact of this emerging pollutant on the biota of many aquatic systems spread across 

India. 
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