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1. INTRODUCTION 

Sources of Microplastics Plastic trash fragmentation, 

synthetic textile fibers, personal care items, industrial 

plastic pellets, and car tire wear are only a few of the 

many sources of micro plastics.  The deterioration of 

larger plastic objects such packaging materials, plastic 

bags, bottles, and abandoned fishing nets is one of the 

main causes.  Another significant source of microplastics 

is the synthetic fibers that clothing releases while 

washing. Microscopic fibers released by polyester, nylon, 

and acrylic fabrics end up in rivers and oceans after 

passing through wastewater treatment systems [1,5]. 

Micro plastic contamination is also a result of industrial 

activities. Resin pellets are used as raw materials in 

plastic production plants, and unintentional spills during 
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Marine ecosystems worldwide are being impacted by microplastic 

contamination, which has become a major environmental issue. Plastic 

particles smaller than 5 mm in diameter are known as microplastics, and they 

can come from either purposefully produced microscopic plastic particles 

used in consumer goods or from the breakdown of bigger plastic trash. 

Microplastics have been found in sediments, oceans, coastal waters, marine 

life, and even isolated marine habitats. The sources, distribution, ecological 

effects, trophic transmission, detection techniques, and mitigation measures 

related to microplastic contamination in marine ecosystems are all 

thoroughly covered in this review study. The ramifications for marine 

biodiversity and possible health hazards associated with seafood eating are 

also highlighted in the study. The build-up of plastic garbage in maritime 

ecosystems has been mostly caused by rising plastic production worldwide 

and insufficient waste management systems. Coordinated international 

efforts are needed to address this problem, including improved waste 

management, policy changes, technology innovation, and public awareness. 
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processing and transportation may release these 

particles into the environment. Furthermore, the usage of 

micro beads in cosmetics like toothpaste and face 

cleansers has greatly increased the amount of micro 

plastic   pollution in aquatic habitats [6] 

2. DISTRIBUTION IN MARINE ECOSYSTEMS 

Surface waters, coastal areas, the water column, and deep-
sea sediments are just a few of the marine environments 
where microplastics are widely present. Their presence 
has been documented in nearly every part of the ocean, 
from densely populated coastal regions to remote and 
isolated areas such as the open ocean and polar seas. This 
widespread distribution highlights the persistence and 
mobility of plastic pollution. Microplastics are 
transported across great distances by oceanographic 
processes such wave activity, wind patterns, and ocean 
currents. Ocean gyres, which are large-scale current 
systems, can collect floating plastic litter and create high-
concentration areas known as "garbage patches." The 
Great Pacific Garbage Patch is one of these well-known 
areas. Microplastics have been found even in locations far 
from direct human activity because of these transport 
processes [7,8].The physical and chemical  characteristics 
of microplastics, such as their density, size, and form, 
have a significant impact on their distribution and 
mobility. Plastics with low densities, such polyethylene 
and polypropylene, tend to stay buoyant and gather at or 
close to the ocean's surface. Polyvinyl chloride (PVC) and 
other high-density polymers are more likely to sink and 
build up in marine sediments and deeper waters. 
Microplastic dispersion is influenced by biological and 
environmental factors in addition to physical 
characteristics. Biofouling is a significant process that 
occurs when microorganisms like bacteria, algae, and tiny 
marine organisms adhere to plastic surfaces. Because of 
their increased weight, the particles become less buoyant 
and sink from the ocean's surface to its deeper levels.  
Moreover, microplastics are not limited to the surface or 
seabed; they are dispersed vertically throughout the 
water column. Particles can be moved up and down in the 
water column by turbulence, mixing processes, and 
seasonal variations, which makes their distribution 
extremely dynamic [9,10]. Through a mechanism called 
biological transport, marine animals also aid in the 
dispersal of microplastics. Microplastics can spread 
through the food chain after being consumed by small 
creatures. The particles may drop to the ocean floor when 
these species die or expel waste, adding to the buildup of 
silt. Riverine and coastal input is another significant 
influence. Rivers play a significant role in the movement 
of plastic garbage from the land into the ocean. Because 
of their closeness to cities, industrial discharge, and 
tourism, coastal zones frequently exhibit higher amounts 
of microplastics. Microplastics are also dispersed by air 
movement. The global spread of tiny plastic particles is 
further aided by the fact that they can be carried by wind 
over great distances and deposited into marine habitats 
through dry deposition or rainfall [11,12]. 

Table 1: Classes of plastics that are commonly 

encountered in the marine environment. 

Plastic Class 
Empty 

Cell 
Specific 
Gravity 

Percentage 
production# 

Products 
and 

typical 
origin 

Low-density 
polyethylene 

LDPE 
LLDPE 

0.91–
0.93 

21% 

Plastic 
bags, six-

pack 
rings, 

bottles, 
netting, 
drinking 
straws 

High-density 
polyethylene 

HDPE 0.94 17% 
Milk and 
juice jugs 

Polypropylene PP 
0.85–
0.83 

24% 

Rope, 
bottle 
caps, 

netting 

Polystyrene PS 1.05 6% 

Plastic 
utensils, 

food 
containers 

Foamed 
Polystyrene 

   

Floats, 
bait 

boxes, 
foam cups 

Nylon PA  <3% 
Netting 

and traps 

Thermoplastic 
Polyester 

PET 1.37 7% 
Plastic 

beverage 
bottles 

Poly(vinyl 
chloride) 

PVC 1.38 19% 

Plastic 
film, 

bottles, 
cups 

3. IMPACT ON MARINE ORGANISMS 

Numerous marine species, including plankton, fish, 
mollusks, crabs, seabirds, and marine mammals, have 
been shown to consume microplastics. Because plastic 
particles are microscopic and resemble natural prey, 
many species confuse them for food. After being 
consumed, microplastics can build up in an organism's 
digestive tract and result in internal injuries and 
intestinal blockages. Furthermore, the presence of plastic 
particles may lower calorie intake and feeding efficiency, 
which would ultimately impact development and 
reproduction. Additionally, hazardous substances 
including pesticides, heavy metals, and persistent organic 
pollutants can be transported via microplastics. When 
consumed by marine creatures, these pollutants may 
cling to the surface of plastic particles and penetrate their 
tissues, possibly leading to toxicological consequences 
[10, 13]. 

4. MICROPLASTICS IN THE MARINE FOOD CHAIN 

Across trophic transfer, microplastics can pass across 
marine food webs. Zooplankton and other small 
organisms directly consume microplastic particles from 
saltwater. After being eaten by larger predators like fish 
and invertebrates, these creatures enable microplastics 
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 to progress through the trophic levels.  
Concerns regarding human exposure to microplastics 
through fish intake are raised by this transmission. 
Microplastic particles have been found in economically 
significant fish and shellfish species in a number of 
studies, indicating that humans may consume trace 
amounts of plastic particles along with marine food items     
[11,12,13]. 

5. DETECTION AND ANALYTICAL METHODS 

To find and measure microplastics in environmental 
samples, scientists employ a variety of analytical 
methods. Visual microscopy, Raman spectroscopy, 
Fourier Transform Infrared Spectroscopy (FTIR), and 
scanning electron microscopy are common techniques.  
These methods aid in determining the concentration 
levels, particle size distribution, and polymer 
composition of marine water, sediments, and biological 
tissues. Researchers' capacity to track microplastic 
pollution in marine ecosystems has greatly increased 
thanks to developments in analytical technologies 
[14,15]. 

6. MANAGEMENT AND MITIGATION STRATEGIES 

Effective waste management techniques and legislative 
changes are necessary to reduce microplastic pollution. 
Reducing single-use plastics, improving recycling 
systems, and waste segregation are crucial steps in 
keeping plastic trash out of marine habitats.  
A number of nations have passed laws prohibiting 
microbeads in cosmetics and encouraging the use of 
biodegradable substitutes. Environmental education 
initiatives and public awareness campaigns are crucial in 
promoting sensible trash disposal and consumption 
habits. Long-term solutions to lessen microplastic 
contamination in aquatic environments could come from 
technological advancements like better wastewater 
filtering systems and the creation of biodegradable 
polymers [16,17]. 

7. FUTURE RESEARCH DIRECTIONS 

The long-term ecological effects of microplastic pollution 
should be the main focus of future research. To assess the 
effects on human health, ecosystem functioning, and 
marine biodiversity, more research is needed.  
Addressing this environmental issue will require 
developing sustainable materials and enhancing the 
infrastructure for managing plastic garbage worldwide. 
To lessen the impact of plastic pollution on the 
environment, governments, businesses, and scientific 
communities must work together internationally [2,18]. 

CONCLUSION 

Globally, marine ecosystems are increasingly at risk from 
microplastic pollution. Marine life, food webs, and even 
human health are all impacted by the build up of small 
plastic particles in seas. A mix of better waste 
management techniques, legislative restrictions, 
technological advancements, and higher public 

awareness is needed to address this problem. It is feasible 
to lessen microplastic contamination and save marine 
habitats for future generations by implementing 
sustainable practices and consuming less plastic [18,19]. 
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