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 Fish, seabirds and marine mam-

mals are being killed and injured by 

plastic pollution and it is assumed that 

700 species could be vanished because 

of it. Deaths are mainly due to inges-

tion of plastics, suffocation, starvation, 

infection, entanglement and drowning. 

It's expected that out of three, one ma-

rine mammal have been caught up in 

certain type of marine waste like nets, 

lost fishing gear and plastic bags and 

more than 90% of seabirds in their 

stomachs having pieces of plastic. Even 

though usage of plastic is common 

thing in our routine day to day activi-

ties, it is sure that oceanic plastic pol-

lution is closely entangled with overall 

practices to a fact that warrants proper 

management and prevention. 

Introduction 

 Anthropogenic activities are able 

to alter the usual functioning of our 

Earth-system in ways that intensify 

risks to humanities world-wide (Steffen 

et al. 2015). About 80% of the marine 

debris are derived from land-based 

sources include trash, litter and debris 

from commercial facilities, industries, 

garbage containers, construction facili-

ties, ports and marinas, trucks and 

landfills (Plastic Debris Project 2005). 

Based on the recent data, globally 

around 267 species have been affected, 

which includes 43% of marine mammal 

species, 44% of seabird species and 

84% of sea turtle species- but there 

could be possibly many more (Laist 

1997). Seabirds which are of surface 

feeders in the ocean are consuming 

plastics that float, and following that 

they feed those plastics to their chicks. 

Recent investigation found that around 

98% of chicks sampled having plastics, 

and that the amount was increasing 

over a period of time (Auman et al. 

1997). And even the deepest sea crea-

tures cannot escape from plastic pollu-

tion. Recently, scientific studies have 

proved that plastics are the potential 

global boundary threat. Hence manage-
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ment of aquatic plastic pollution is vi-

tal to conserve the nature for future 

generations to live healthy.  

Types of Plastic 

 If we look in to the bottom of a 

plastic container or bottle, we can see a 

number enclosed by a symbol that re-

sembles the recycling sign. We might 

be thinking that because it looks like a 

recycling sign, the material is recycla-

ble. This is not an actual reason. The 

particular number we are seeing at the 

bottom is called the recycling code 

number, and it mentions the type of 

plastic material that was used to make 

the bottle or object. Not all kinds of 

plastic materials are recyclable, so we 

should check with recycling company 

to know which type of plastic materials 

we can able to recycle.  

The following are the seven plas-

tics that have recycling code num-

bers:  

1. Polyethylene Terephthalate (PET 

or PETE) - PET is derivative of 

polyester. It is useful for making 

soda and water bottles, meal 

trays in the microwave oven. PET 

is the most common recyclable 

plastic.  

2. High-Density Polyethylene 

(HDPE) - It is a multipurpose pol-

ymer. HDPE is generally used for 

making garbage bags, grocery 

bags, shampoo bottles, and some 

bottles and caps. The hard varie-

ties are recyclable in some places, 

but bags regularly are.  

3. Polyvinyl Chloride (PVC) - It is 

useful for making shower cur-

tains, raincoats, garden hoses, 

plumbing materials, and window 

edges. PVC made out of plumbing 

ingredients is not usually recy-

cled, but containers and bottles 

made up from PVC can be trans-

ferred to traffic cones and drain-

age pipes.  

4. Low-Density Polyethylene (LDPE) 

- It is also a multipurpose poly-

mer. It is useful for making plas-

tic wrap, bags, toys, squeeze bot-

tles and water pipes. It is not usu-

ally recycled by home recycling 

processes, but bags made up of 

LDPE can be reused more than 

one time.  

5. Polypropylene (PP) - It is used for 

making medicine and food con-

tainers, ropes, diapers and out-

door furniture. 

6. Polystyrene (PS) - It is used for 

making red cups, CD cases and 

cassettes. It can also be used in 

the foam state, which is called 

Styrofoam. Foamed polystyrene 

can be useful for making egg car-

tons, take-out containers, packing 

materials and disposable plates. 

Recyclable polystyrene is more 

costly, and developed nations 

have already banned foamed poly-

styrene to encourage more recy-

clable materials.  

7. Others (O) - The last category in-

cludes all other remaining types 

of plastic and mixed polymers. 

This category contains polycar-

bonates, which are useful in mak-

ing eyeglasses, DVDs, and green-
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house “glass panels”; polylactic 

acid, which can be used to make 

cups and industrial compostable 

containers; nylon, which is useful 

for making car tire components, 

clothing, rope and lastly acryloni-

trile butadiene styrene (ABS), 

which is useful for making Legos 

(Scranton Products, “Different 

Types of Plastic and SPI Codes 

Used to Classify Them”).  

Problems of Plastic Pollution: 

 Plastic materials have been accu-

mulating very slowly in the aquatic en-

vironment since 1960s. Now we have 

massive masses of plastic freely float-

ing in the seas and other remaining 

waste plastics accumulating on the 

beaches everywhere in the world. It is 

assessed that there are about 1 million 

parts of plastics of variable size per 

square mile arriving the marine envi-

ronment per year. Most of these wastes 

are single-use plastics like carrier 

bags, food packaging materials and 

bottles (Le Guern 2018). Every year 

around 500 billion bags which are 

made up of plastic material are used 

globally (Le Guern 2018).  

Microplastics 

 Plastic wastes that make its own 

way into the surrounding environment 

can interrupt due to the photodegrada-

tive effect. Here the sun emits UV light 

which delivers the energy required for 

oxygen atoms to integrate into the pol-

ymer of the plastic. Then the plastics 

become brittle and break into minor 

pieces. This whole process takes con-

siderable period of time, especially on 
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the seafloor due to cooler temperatures 

and lack of oxygen and sunlight. Small 

fragments of plastic materials present 

in the ocean for prolonged period of 

time results in the formation of micro-

plastics (Gewert et al. 2015). Micro-

plastics contribute as much as 85 % of 

plastic litter found on beaches around 

the world (Gomiero et al. 2018).  

A heavy toll on wildlife 

Large number of animals, starting 

from small finches to blue whales is 

dying from eating and getting trapped 

in plastic. Fishes in the North Pacific 

Ocean ingest approximately 12,000 to 

24,000 tons of plastic material every 

year, which can lead to intestinal ob-

struction and death. It also transfers 

the plastic in to the food chain like to 

other bigger fishes, sea mammals and 

human seafood consumers. A current 

study in California revealed, a quarter 

of fish in the markets harboured plas-

tic in their guts, most commonly in mi-

croplastic form (https://

www.biologicaldiversity.org/

campaigns/ocean_plastics/index.html). 

Sea turtles are mistakenly taking float-

ing plastic garbage as food. They can 

get choke, develop internal injury and 

can die. Sadly, research investigations 

shows more than 50% of sea turtles in 

the globe have ingested plastic. Latest 

studies found that plastic pollution is 

persistent on many of the beaches and 

it is affecting the sea turtle’s reproduc-

tion (https://

www.biologicaldiversity.org/

campaigns/ocean_plastics/index.html).  

Several seabirds ingest plastic all 

around the year. It decreases the stor-

age capacity of the stomach, results in 

starvation. It is estimated that 60 % of 

all the seabird species have ingested 

some fragments of plastic. It is ex-

pected that this number will increase 

up to 99 % by 2050. Fallen seabirds are 

frequently found with bulged stomachs 

with full of plastic, revealing how the 

quantity of waste materials in the 

oceans has increased rapidly since last 

40 years (https://

www.biologicaldiversity.org/

campaigns/ocean_plastics/index.html).  

Sources of marine plastic pollu-

tants: 

Land to Sea 

 In today’s scenario most of the 

plastic in the sea derives from the 

sources on land, frequently getting in 

to the sea as runoff that transfers im-

properly thrown out trash from land in 

to river followed by ocean. Recent in-

vestigation found that there are 

around 8 million metric tons of plastic 

that comes to the sea from land each 

year, but the exact amount might vary 

between 4.8 and 12.7 million metric 

tons. Although this investigation is the 

most comprehensive one till date, it 

still does not include the plastic waste 

discarded by ships and picked up to sea 

during natural calamities, like a hurri-

cane or tsunami, suggesting the total 

quantity of plastic incoming to the sea 

could be even much more (Schwartz 

2017). Another group of studies ana-

lyzed that out of total plastic wastes 

around the world, almost a quarter of 

the plastic that goes into the sea each 
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year probably derives from the runoff 

of around ten rivers . Among those, 

eight are found in Asia and two are in 

Africa, and are situated nearby big cit-

ies where large numbers of people live 

(Patel 2018). Most of the world popula-

tion lives nearby coastal areas, but 

even people who live far away from the 

sea also contribute to marine pollution 

when their waste swept into rivers 

that ultimately reach into the ocean.  

Directly into the Sea 

 Waste can go directly into the sea 

as well. For many decades nations de-

liberately discarded waste materials 

directly into sea, ranging from radioac-

tive waste and sewage to petroleum 

products and plastics. Besides, the nat-

ural disasters can rapidly transfer 

plastics and other waste into the 

ocean. Cargo ships can abandon ship-

ping containers due to high winds or 

storms, human error at ocean. It is as-

sessed that more than 10,000 contain-

ers are lost every year, which compares 

to about one every hour (Sigler 2014). 

When the tsunami and earthquake af-

fect Japan during 2011, 5 metric tons 

of waste was moved and considerable 

amount of waste was swept into the 

ocean (Kimberly amadeo 2019). Lot of 

wastes sank, but more than 1 metric 

ton floated and some portions flowed 

across the sea to be found in the west 

shoreline of the US (Lebreton et al. 

2018). Other natural calamities, like 

floods and hurricanes, also play a ma-

jor role in the marine plastic pollution. 

 Socio-economic impacts of ocean-

ic plastic pollution  

 Since the extensive manufacture 

of plastic after World War II, it is val-

ued around 8.3 billion metric tons of 

plastic materials have been produced 

globally (Geyer et al. 2017). As per the 

2016 data, we are producing around 

335 million metric tons each year and 

approximately half of which are single-

use plastics such as straws and water 

bottles that are disposed immediately 

after use. As per the recent investiga-

tion 6.3 billion metric tons of plastic 

materials has been used and thrown 

away as waste. Only around 9 percent 

of plastics produced is recycled on av-

erage worldwide (https://

www.statista.com/statistics/282732/

global-production-of-plastics-since-

1950/). 12 % of the plastic materials 

produced has been burned and dis-

posed, which leaves about 80 percent of 

the materials to the surrounding envi-

ronment (Chan et al. 2006). But re-

ports reveal, often times, plastic mate-

rials fail to migrate through a solid 

waste collection system, is improperly 

disposed off and we are now observing 

a huge accumulation of undesirable 

plastic in even the most remote places 

of the world. From the equator to the 

poles, an extremely populated to the 

remote, and from seashores to the 

deepest bottom of the sea, plastic 

waste is found all over the world. Plas-

tic is not only long-lasting, it is also 

light weight, perfect for getting 

trapped in the air stream or pick up 

along with an sea current and migrat-

ing long distances. In 1992, around 

28000 plastic toy ducks were fell over-
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board in the Pacific Ocean. Over the 

past 20 years the toy ducks started 

washing ashore in Hawaii, Scotland, 

Maine, Australia, Newfoundland, 

Chile, Washington state and Arctic, al-

lowing researchers to document the 

level to which plastic can travel (Hohn 

2012).  

Solutions 

 The issue of oceanic plastic pollu-

tion is extensive, however, there are 

solutions. Alterations could be made by 

individuals, governments and corpora-

tions to decrease the adverse effects of 

plastic materials on our own health, 

and also the global health.  

Reduce 

 The most important solution to 

plastic pollution is to lessen the quanti-

ty of plastic that is produced. But it is 

not so easy, as it is such a universal 

segment of our daily lives. Because of 

this, decreasing the usage of plastic is 

being undertaken by individuals, in-

dustrialists making variations to their 

goods and government regulation. Ma-

terials such as straws, plastic grocery 

bags, and food packaging materials 

serve a very useful purpose in day to 

day life, and to decrease our usage of 

such items needs an alternate solution 

and altering our routines. It is project-

ed that around half a billion plastic 

straws are in daily routine use in the 

US, which is frequently found in beach-

es and in the guts of marine animals.  

 But many organizations and indi-

viduals along with government are in-

volved in the awareness campaign to 

reduce, or ban them all together except 

when absolutely necessary (Jenna 

Jambeck 2018). Avoiding the usage of 

plastic at its source is an additional 

method to decrease its presence in dai-

ly use. Microbeads used in cosmetic 

goods and other items like toothpaste 

are forbidden in the UK in early 2018 

(Carrington D 2018). A similar kind of 

ban came into existence in the US in 

2015, but neither ban includes all the 

products that use small 5mm or small-

er bits of plastic material, only those 

that customers “rinse-off”( Imam 2015). 

A study in 2018 revealed that the 

quantity of plastic present on the sea-

floor is reduced since 2010 (Josh Gab-

batiss 2018). But still, work has to be 

done, to reduce the number of fishing 

nets and other plastic materials. Sever-

al companies and organizations are 

coming together with different alterna-

tives for plastic for most common items 

which are truly biodegradable one that 

can be easily composted are under de-

velopment 

Remove 

 With so much of plastic materials 

already in the sea and more inflowing 

daily, it is better to remove it from the 

source. “There are two machines name-

ly Mr. Trash Wheel” and “Professor 

Trash Wheel” developed by Baltimore 

employs to collect waste materials from 

the Maryland harbor. About one metric 

ton of waste materials has been re-

moved within three years by those ma-

chines before it reaches the open sea 

(Jackie snow 2017). Boyan Slat an en-

trepreneur is trying to tackle the waste 

materials in North Pacific Ocean Gyre 
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specifically. Regarding this, they 

planned to use open-ocean booms to 

collect plastic wastes from the outer 

surface of the sea and then put them 

into ships for appropriate disposal. 

This innovative approach has gained a 

lot of appreciation and financial sup-

port but some of the researchers sug-

gest that the level of energy involved in 

this process can be better spent in 

“upstream” like stopping waste materi-

al entering into the system at initial 

place (Alessandra Potenza 2017).  

 Afroz Shah, a lawyer and activist, 

leads the world's biggest beach cleanup 

programme on Mumbai beach, India 

(Katherine Martinko 2018). Over the 

past 30 years the Ocean Conservancy 

ran the international ocean cleanup 

programme, brings together thousands 

of people as volunteers to clean up ma-

rine wastes from beaches on boats as 

well as via Scuba (Ocean Conservancy, 

International Coastal Cleanup 2019). 

Citizen science and crowdsourcing can 

provide an approximate estimate of 

how much quantity of plastic is in the 

ocean, on land and where and what 

type exactly it is. Litterati, a phone 

app, which records and pick up pieces 

of wastes into a special game, and then 

Marine Debris Tracker app and citizen 

science program allows everybody to 

play a share in data collection and 

keep the ocean plastic-free. This kind 

of information can help to make con-

servation programs become more effec-

tive (Malykhina E 2013).  

Reuse & Recycle 

 Once the plastic has come into the 

world, there are ways that govern-

ments and individual and can ensure it 

doesn't stay in the environment. The 

words “reuse” and “recycle” are fre-

quently used indistinguishably, but 

they define different routes. Reusing a 

material in the sense to use it over 

again in its native form, while recy-

cling means taking a material and 

break it down to make up into a new 

shape. Various companies have already 

in the process of making “new” prod-

ucts from the plastics collected from 

the ocean.  

 Adidas, a well-known shoe compa-

ny has recycled marine plastic to make 

a running shoe (Carly Ayres 2016), and 

the City Place, Toronto condo complex 

fixed carpets made up of discarded 

fishing nets (Diana Pereira 2016). 

Cleaning Product Company produced a 

soap bottle from recycled plastic (Maria 

newman 2012). G-Star RAW, a clothing 

company made a special type of cloth-

ing line named RAW for the marine 

use, in which especially clothes made 

partly from ocean plastic (Jonathan 

Sawyer 2016). A company in Haiti is 

trying to increase recycling rates by 

providing money to people for giving 

plastic waste for recycling. “Plastic 

Bank” was launched in world's one of 

the poorest countries (Haiti), to collect 

plastic wastes often from beaches and 

lets them get money or goods for the 

plastic deposit in return (Guardian 

Labs, Innovative sustainability 2018)  

Conclusion 

 Various initiatives are starting up 

around the world to decrease the labor 
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involved in the picking up of wastes. 

These enterprises pay to people for 

gathering fishing nets in their local 

working area. The reduction of plastic 

will likely to be due to the mixture of 

solutions and all working together. 

German Federal Ministry of Education 

and Research (GFMER) made an im-

portant initiative called the global ex-

hibit. Various government organiza-

tions such as the National Oceanic and 

Atmospheric Administration (NOAA) 

and the European Commission is spon-

sored for these activities.  Most of the 

solutions present in this exhibit 

demonstrate how the activities of each 

and every citizen can make a change 

like using grocery bags made up of 

cloths rather than plastic, purchase of 

cosmetic goods that do not contain mi-

crobeads. The exhibit motivates people 

to get involved to combat against plas-

tic pollution with science too. One best 

example is to download and use apps to 

help track marine wastes in order to 

better inform scientists of the spread-

ing and abundance of marine plastic.  

Way forward 

 Lot of research and technologies 

surrounding the reduction of single-use 

plastic products, and recycling of used 

plastic for future use, there is lot of 

hope for a future with less plastic pol-

lution in our seas. Increasing public 

awareness about the plastics problem 

and motivating active involvement 

with the issue is the need of the hour. 

United Nations Environment Pro-

gramme and various International 

Conferences related to Marine Debris 

are leads to a global resolution to de-

crease marine microplastics. Prevent-

ing the production of one time usable 

products maximum possible decreases 

the sum of money required for manag-

ing and controlling litter and debris. As 

prevention is better than cure, it is eco-

nomical and good for the environment 

too.  
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