
 

J. Sci. Innov. Nat. Earth 72 

The Current and Prospective State of Microplastic Contamination in the Marine Ecosystem 

 JSIANE : Vol. 3, Issue 1, 2023, Page 72-75  ISSN (Online) 2583-2093 

 

 

Journal of Science Innovations and Nature of Earth 
 

Journal homepage : www.jsiane.com 
 

THE CURRENT AND PROSPECTIVE STATE OF MICROPLASTIC CONTAMINATION IN THE 
MARINE ECOSYSTEM  

KALPANA SONI 
Department of Zoology, Govt. Raj Rishi (Autonomous) College, Alwar - 301001, Rajasthan 

Email: kalpanasoni2506@gmail.com 
www.doi.org/10.59436/jsiane.com/archives3/12/101 







 

Abstract 
 

There has been considerable research on microplastics in marine environments. Across the globe scientific field studies and 

laboratory experiments are constantly producing novel microplastic litter which has been termed as research dedicated 

microplastic pollution. This study aims to assess peer-reviewed microplastic pollution articles for strengths and flaws. 

Researchers frequently examine plankton and muddy sediments for microplastics. In this topic, researchers also study 

vertebrate and invertebrate microplastic ingestion and chemical contaminant interactions. According to empirical data, 

microplastics threaten various marine creatures. More scientific studies on marine polymer degradation, advanced sampling 

and laboratory analytical methods, emergent pollution sources, and unanticipated consequences were reviewed and debated. 

This is the first thorough investigation of microplastics' effects on marine ecosystems and creatures. The current and 

predicted plastic consumption and disposal practises of humans are expected to increase academic publications. Thus, we 

suggest new research areas and crucial methods.   
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Introduction 

E. J. Carpenter and K. L. Smith first reported plastic pellets 

in the North Atlantic Ocean in 1972. The Science paper 

states that plastic manufacture and waste disposal practises 

may increase sea surface concentrations. Currently, these 

particles simply serve as an exterior for hydroids, diatoms, 

and possibly bacteria. Polyethylene pellets were eaten by fish 

month‘s later (Carpenter et al.,1972). Researchers exploring 

the lowest plastic debris contamination sizes need the 

Carpenter and Smith (1972) prediction. Since the mid-20th 

century, 200 million tonnes of plastics have been produced 

once a year (Thompson et al.,2009; Barnes et al.,2009; 

Andrady, 2011). How much trash will enter the water, break 

down, and spread is unknown (Barnes et al.,2009; Andrady, 

2011). Microplastic litter distributes, moves, and accumulates 

on urban beaches, pristine sediments, and the ocean floor. 

This broad, long-term ocean contamination threatens marine 

life. Moldable plastic. You can form synthetics almost any 

manner (Moore, 2008). Cheap, lightweight, sturdy, durable, 

and corrosion-resistant plastics. Functional, they provide 

thermal and electrical isolation (Thompson et al.,2009). 

Plastics are lengthy chains of carbon, oxygen, silicon, 

hydrogen, and chloride polymers (Shah et al.,2008). Low- 

and high-density polyethylene (PE), PP, PVC, PS, and PET 

are most popular. These polymers account for 90% of global 

output (Andrady and Neal, 2009). Consequently, these are 

the main contaminants in marine and coastal ecosystems 

(Andrady, 2011; Engler, 2012). 

Polymers like PE and PP float underwater. This 

transports and beaches tonnes of buoyant plastic waste 

(Thompson et al.,2009; Andrady 2011; and Engler 2012). 

PVC, a denser polymer than water, stores around the entry 

point but can be transported by currents. Submerged 

polymers quickly generate microbial films, affecting their 

hydrophobicity and buoyancy (Lobelle and Cunliffe, 2011). 

Sinking plastic fragments deposit all plastics, even buoyant 

ones, on the seafloor (Barnes et al.,2009). 

Use of pure polymers is limited. Resins are functionalized 

with additives (Andrady and Neal, 2009; Teuten et al.,2009). 

Plastic additives' health effects on humans and animals are 

contested (Andrady and Neal 2009; Teuten 2009; Thompson 

et al. 2009; Lithner 2009; Lithner 2011). Thompson et al. 

(2009), Cole et al. (2011), and others explain. 

Normal plastic trash can also absorb marine hydrophobic 

contaminants (Thompson et al.,2009; Cole et al.,2011). Most 

contaminants are hazardous, bioaccumulative, and persistent 

(Engler, 2012). Plastics transport pollutants and increase their 

environmental determination, according to Teuten et al. 

(2009). Plastics are critical for poison delivery to marine life 

and people (Teuten et al.,2009; Tanaka, 2013). 

Unlike larger things, plastic particles penetrate the 

environment immediately (Barnes et al.,2009). Virgin plastic 

pellets (m) are used as abrasives in shot vilifying and 

household (Fendall and Sewell, 2009) applications and can 

be unconfined into the environment. In wealthy countries, 

millions of facial cleansers' PS (m) particles are flushed 

down the toilet and wash up on beaches daily. When 

incrusted in Pacific Ocean buoys, the isopod Sphaeroma 

quoianun can create millions of plastic pellet-like PS 

fragments (Davidson, 2012). 
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Degradation and fragmentation of larger polymers create 

microscopic fragments (Shah et al.,2008; Costa, 2010; 

Andrady, 2011). Chemical degradation lowers polymer 

molecular weight (Andrady, 2011). The most common 

polymers, PE and PP, are heavy and non-biodegradable 

(Shah et al.,2008). UV solar radiation causes photo-

oxidative, thermal, and chemical destruction in the marine 

environment. More polymers can biodegrade microbially 

(Andrady 2011, Shah et al. 2008). Light-induced oxidation is 

many times stronger than other degradation (Andrady, 2011). 

Significant plastic degradation makes it unstable enough to 

break into powdered bits when exposed to sea motion 

(Andrady, 2011). This continues molecularly (Andrady, 

2011) (Barnes et al.,2009). 

Plastics have rapidly migrated to new locations and marine 

habitats (Barnes et al.,2009; Ryan, 2009). Microplastics 

concentrate in subtropical gyre centres, but their seaborne 

mobility and transit, especially vertically, remain unclear 

(Hidalgo-Ruz et al.,2012). Everyone can access 

environmental microplastics, beginning with the most basic 

organisms and progressing up the food chain (Oliveira et 

al.,2012; Wright, 2013). Internal abrasion and obstruction 

might result from microplastic consumption. Possible 

population-level effects are unclear (Wright et al.,2013). 

Halobates micans and H. sericeus use plastic pellets for 

oviposition, which can affect their population and 

dissemination (Majer et al.,2012; Goldstein, 2012). 24% of 

western Atlantic pellets (N > 1000) had eggs, most of which 

were healthy. H. sericeus adult, juvenile, and egg abundance 

substantially associated with North Pacific Ocean 

microplastics. Plastics may transport organisms to previously 

unknown mobility levels (Barnes et al.,2009), even if 

estimating the scale of this problem is problematic. 

Carpenter et al. (1972) projected that microplastic 

contamination would seriously impact ecosystems and 

organisms. Scholarly papers have supported Buchanan's 

(1971) core work since then. The newest microplastics at sea 

research on marine biota risks is organised, critically 

evaluated, and synthesised by this initiative. Plastic 

contamination was classified by size class using Arthur et al. 

(2009) microplastics (fragments and primary-sourced plastics 

less than 5 mm). If pollution is stopped immediately, it will 

last for generations (Barnes et al.,2009), making repeated 

critical assessments necessary. 

Results 

Scientific literature was categorised by study focus describe 

microplastics in plankton, sandy and muddy sediments, 

vertebrates, invertebrates, and chemical pollutants. The most 

important field findings were assessed for progress. 

Discussion 

Plastics break down into minute and nanoscale particles in 

the ocean (Andrady, 2011), but no long-term studies have 

been done to estimate how long they stay in the ecosystem. If 

these pieces aren't totally mineralized (biodegraded) quickly, 

we need to consider ways to reduce their damage (Roy et 

al.,2011).  

Scientificn Conclusion and Advice 

More knowledge implies more accountability. Review 

articles on coastal and marine microplastic pollution must be 

synthesised into actionable advice for all plastics value chain 

partners. Source control and managing the massive 

environmental passives produced over the past 60 years 

(when plastics became disposable) are two of the biggest 

concerns today. 
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