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Plastics have become an integral part of human life and probably represent the most ubiquitous artificial materials on our planet. In their myriad 

forms, these polymers have revolutionized many industries, including packaging, construction, electronics, healthcare, and transportation. 

Plastics are lightweight, durable, and versatile, making them ideal for many applications. However, the widespread use of plastics has also led 

to numerous negative impacts on ecosystems and human life, and it has become the most ‘visible’ polluting material on land, though marine 

plastic pollution remains mostly ‘invisible’ to most of us.

A growing environmental crisis which threatens the world’s oceans-- marine plastic pollution and microplastics-- has gained widespread 

attention from scientists, activists, and concerned citizens. Over 300 million tonnes of plastic are produced annually, 10 million tonnes of 

which enter the Ocean. Though we know several impacts of plastics on ecosystems and biodiversity, still many questions are unanswered 

on the journey of plastics into the oceans, its fate  and toxicity on various marine ecosystems. This global challenge, affects not only marine 

organisms but also human health. Therefore, it requires a comprehensive understanding of the sources, distribution, and impacts of marine 

plastic pollution.

This coffee table book aims to provide a brief and up-to-date overview of the state of knowledge on marine plastic pollution and microplastics. 

We compile relevant information on the importance of oceans, the status of marine plastic pollution in global oceans and India; the origin, 

diversity and sources of marine plastics; the degradation process of plastics in the sea; impacts of plastics on the ecosystem, biodiversity, 

fisheries, aquaculture, ecosystem services and socio-economics; microplastics and their impacts on marine and human life; and plastic 

management in oceans, with few examples from India. The book ends with the latest developments in plastic waste management and policy, 

including prevention, reduction, and recycling solutions.
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We hope this book will be a valuable resource for the public, policymakers, students, and those who are interested in understanding and addressing 

the growing threat of marine plastic pollution. Also, this book will help raise awareness of the magnitude of the problem and inspire action towards 

a sustainable and plastic-free future.This book is published as an open-access publication under Creative Commons Attribution (CC BY), and the 

text and its contents can be re-used for all awareness and education activities, provided the original publication is credited. Also, write to us for its 

translation into various other languages. 

This book ‘evolved’ primarily due to our involvement with Project ECO MARINE (Building a Comprehensive Mechanism for Preserving Marine 

Ecosystems and Life from the Negative Consequences of Climate Change and the Disposal of Plastic Debris) co-funded by the Erasmus + program 

of the European Union, where the University of Kerala is a partner. The production of this book is also supported through the project. We also 

thank Dr Georgios Georgiou, Professor, Department of Mathematics and Statistics and Director, Oceanography Center, University of Cyprus, the 

coordinator of the ECOMARINE project, for his support to bringout the book. 

We also thank the University of Kerala, the former Vice Chancellor Dr P. Mahadevan Pillai, former Pro- Vice Chancellor Dr P.P. Ajayakumar, the current 

Vice Chancellor Prof.(Dr.) Mohanan Kunnummal, Prof. (Dr.) K. S. Anil Kumar, Registrar (also the LEAR of Ecomarine project), the syndicate members 

Adv. K. H. Babujan,  Dr S. Nazeeb and Prof Gopchandran K. G., Dr Mini Dejo Kappen (Director, Planning and Development),  Prof. K Padmakumar, 

Director, Centre for Marine Biodiversity and A. Mohammed Hashir, Deputy Registrar, for their support. We also thank the project team of ECOMARINE 

and our friends and colleagues in the Department of Aquatic Biology and Fisheries, University of Kerala, for their support. 

We are grateful to Mr Umeed Mistry for his excellent underwater photographs. We also thank Nishanth H.P. for the few photos provided. We thank 

Mr Shinelal for the superb layout of this book. 
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The
OCEANS
The largest planetary ecosystem: Oceans 

cover 71 percent of the earth’s surface area.

Several Ecosystems within Oceans: Ocean basins 

are composed of Earth’s highest peaks, deepest 

valleys and flattest plains. 

‘Oxygenator’ of the planet: Ocean produce 

the maximum amount of oxygen, through the 

minute ‘plants’ (phytoplanktons) that float on its 

surface. 

Water Storage and Hydrological Cycle: 

Nearly 97% of earth’s water is stored in oceans. 

It controls and maintains global hydrological 

cycle. 

Life in the Oceans: Nearly 90 % of total biomass 

of earth is in oceans! The ocean contains nearly 

200,000 identified species, but actual numbers 

may lie in the millions. One drop of seawater may 

contain as many as 35,000 species of bacteria!

Coastal Population: About 40 % of world’s 

population lives 60 km from a coast.
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Why 
ARE OCEANS 
IMPORTANT TO 
MANKIND?

Climate regulation: Oceans play a key role in regulating the earth’s climate by absorbing and storing large 

amounts of heat and carbon dioxide from the atmosphere. This helps to stabilize the earth’s temperature and 

weather patterns.

Biodiversity: Oceans are home to a diverse range of plant and animal species, many of which are still being 

discovered. This biodiversity supports a variety of ecosystem services, such as oxygen production, nutrient 

cycling, and water filtration.

Food and livelihoods: Oceans are a major source of food for millions of people around the world, especially 

in developing countries. They provide a wide range of seafood, including fish, shellfish, and seaweed, which 

are rich in protein and other nutrients. Oceans also support a range of industries, from shipping and tourism 

to oil and gas extraction and renewable energy.

Recreation: Oceans provide opportunities for recreational activities like swimming, surfing, and boating, 

which contribute to the well-being of communities around the world.

Scientific research: Oceans provide a unique environment for scientific research, from studying the behaviour 

of marine species to exploring the ocean floor and its geological features.

Overall, oceans are critical to the health and well-being of our planet and our species. It is important 

that we work to protect and preserve them for future generations.

Image by Quang Nguyen Dang from Pixabay2



 � More than 3 billion people utilize the 

oceans for their livelihood. 

 � About 80% of world trade is achieved 

using the seas.

 � The oceans, seas and coastal areas 

contribute to food security and poverty 

eradication.

 � About 80 per cent of all tourism takes 

place in coastal areas.

 � Many medical treatments have been 

developed from resources that are found 

in the sea. These have been used to treat 

asthma, arthritis pain and cancer.

 �  Wave power is creating more renewable 

energy. In few countries it shall make up 

to 10 percent of the energy generated in 

future. 

 � The world’s largest mountain, measured 

from base to summit, is Mauna Kea, located 

on the Big Island of Hawaii. It stands at an 

impressive height of 33,480 feet (10,205 

meters) from its underwater base to its 

summit.

 � The Mariana Trench in the Pacific Ocean 

is the deepest part of the world’s oceans, 

with a depth of over 36,000 feet.

 � The Great Barrier Reef, located off the coast 

of Australia, is the largest living structure 

on earth and can be seen from space.

 � The ocean contains around 20 million tons 

of gold, although it is too diluted to be 

economically extracted.

 � The ocean is constantly in motion, with 

currents and tides driven by a combination 

of factors like wind, temperature, and the 

rotation of the earth.

Ocean 

FACTS!

Image by Tomáš-malík 3



Understanding 
THE OCEANS - 
OCEAN LITERACY

Ocean literacy is the understanding of the ocean’s influence on 

us and our influence on the ocean. 

It encompasses a broad range of knowledge and understanding 

about the ocean and its interactions with humans, and aims to 

promote responsible ocean stewardship and conservation.

These  principles provide a framework for understanding the complex 

relationship between humans and the ocean, and emphasize the 

importance of ocean conservation and sustainability.

There are seven major principles of ocean literacy, which are:

1. The Earth has one big ocean with many features.

2. The ocean and life in the ocean shape the features of Earth.

3. The ocean is a major influence on weather and climate.

4. The ocean makes Earth habitable.

5. The ocean supports a great diversity of life and ecosystems.

6. The ocean and humans are inextricably interconnected.

7. The ocean is largely unexplored.
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Oceans
FOR THE 

FUTURE

Healthy Oceans are vital for the survival of the mankind, and health of the planet. The economists and politicians now look 

towards ocean with a greater hope, to use it as a main driver for boosting economy- the so-called blue growth and blue 

economy.  

Blue growth:  The sustainable development of ocean-related industries such as fisheries, tourism, shipping, renewable 

energy, marine biotechnology and deep-sea mining. It aims to promote economic growth and job creation while preserving 

the health of marine ecosystems and promoting social equity.

Blue economy: The concept that encompasses all economic activities related to the ocean, including the sustainable use of 

marine resources and the protection of marine ecosystems. 

The blue economy seeks to maximize economic benefits while minimizing environmental impact and ensuring social equity. 

It includes activities such as aquaculture, coastal tourism, marine renewable energy, and ocean-based transportation.

Both blue growth and blue economy are aimed at promoting sustainable development and recognizing the importance 

of the ocean in economic and social development while ensuring the preservation of marine ecosystems.

https://www.bluebird-electric.net/oceanography/Blue_Growth.htm
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 z India has been leading the blue economy discourse at the highest level with its geographic and geostrategic position, putting greater focus on the Indian Ocean 

region. It is the world’s third largest water body, covering 70 million square kilometers with rich mineral resources and connectivity with global cities.

 z India has a vast coastline stretched over 7,517 kilometres and 1,382 offshore islands that bring generous resources and opportunities. Most coastal regions of 

India are densely populated and low-lying, with around 250 million people active within a 50-kilometre range of coast. 

 z There are 486 census towns along the Indian coast, according to the Census data of 2011. Of them, 36 are classified as Class I towns that have a population of 

more than 100,000 persons. Twelve major ports and 239 non-major ports are located along the Indian coast. More than 100,000 ships are estimated to transit 

close to Indian coastal shores per year.

 z The Indian coastal economy sustains over four million fishermen and coastal towns. India is the second-largest fish producing nation in the world with a fleet of 

250,000 fishing boats. In India, shipbuilding and shipping are also important aspects of the blue economy. The archetypal of coastal shipping has the potential 

to increase to 33 per cent by 2035 from 6 per cent at present. 

 z India envisions a blue economy will contribute to food security, poverty alleviation, the mitigation of and resilience to the impacts of climate change, enhance 

trade and investment, enhance maritime connectivity, boost diversification, job creation and socio-economic growth. 

 z This sector has grown despite the challenges caused by the COVID-19 pandemic and has recorded exports worth $7.2 billion from April 2021-February 2022.

 z The Government of India launched the Pradhan Mantri Matsya Sampada Yojana (PMMSY) in May 2020 with a budgetary outlay of Rs 20,050 crore to bring a 

‘blue revolution’ through sustainable and responsible development of the fisheries sector of the country. 

 z The Ministry of Earth Sciences is finalizing the National Policy on Blue Economy for the country.

 z India has prepared a policy framework on India’s Blue Economy. It envisages the optimal utilization of all sectors of the maritime domain, (living, non-living 

resources, tourism, ocean energy, etc.) for sustainable development of coastal areas. This policy document contains key recommendations on National Accounting 

Framework for Blue Economy and Ocean Governance, Coastal Marine Spatial Planning and Tourism Priority, Marine Fisheries, Aquaculture and Fish Processing. 

Manufacturing, Emerging Industries, Trade, Technology, Services and Skill Development, Logistics, Infrastructure and Shipping, Coastal and Deep-Sea Mining 

and Offshore Energy and Security, Strategic Dimensions and International Engagement.

Blue
ECONOMY 

AND INDIA
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The
OCEAN DECADE
(2021-2030)
The Science We Need for the Ocean We Want

 z The Ocean Decade, also known as the United Nations Decade of 

Ocean Science for Sustainable Development, is a ten-year global 

initiative from 2021 to 2030 that aims to promote international 

collaboration in ocean science, research, and innovation to improve 

ocean health and ensure sustainable use of ocean resources. 

 z The Ocean Decade is led by the Intergovernmental Oceanographic 

Commission (IOC) of UNESCO and is a response to the urgent need 

to address the critical challenges facing the ocean and the urgent 

need to achieve the United Nations’ Sustainable Development Goals 

(SDGs). 

 z The Ocean Decade will bring together governments, international 

organizations, academia, industry, and civil society to develop 

innovative solutions and technologies to achieve a healthy, resilient, 

and sustainable ocean for present and future generations.

 z The Ocean Decade harnesses, stimulates and coordinates 

interdisciplinary research efforts at all levels, in order to generate and 

use knowledge for the transformational action needed to achieve 

a healthy, safe, and resilient ocean for sustainable development by 

2030 and beyond.

The ocean decade will provide a ‘once-in-a-lifetime’ opportunity 

for nations to work together to generate the global ocean science

needed to support the sustainable development of

Our shared ocean.

https://oceandecade.org/
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The
OCEAN
DECADE ACTION

 z A clean ocean where sources of pollution are identified and removed.

 z A healthy and resilient ocean where marine ecosystems are mapped and 

protected.

 z A predicted ocean where society has the capacity to understand current and 

future ocean conditions.

 z A safe ocean where people are protected from ocean hazards.

 z A sustainably harvested and productive ocean ensuring the provision of food 

supply

 z A transparent ocean with open access to data, information and technologies. 

 z An inspiring and engaging ocean where society understands and values the 

ocean.

The Ocean We Want for a sustainable future is represented by seven Decade 

Outcomes: 

One of the key challenges identified for the Decade is to understand and beat 

marine pollution, including marine plastics. 
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THE PLANET’S
LARGEST 
ECOSYSTEM IS IN 
PERIL

Ocean: 

 z The Second World Ocean Assessment (WOA II) was released by the United Nations in 2021, a comprehensive report that assesses the current state of the 

world’s oceans, including their health, productivity, and sustainability, provides the following key highlights:

 z Ocean warming, acidification, and deoxygenation: The report found that the ocean has absorbed around 20-30% of anthropogenic CO2 emissions since 

the Industrial Revolution, leading to ocean warming, acidification, and deoxygenation. These changes have significant impacts on marine ecosystems and 

biodiversity.

 z Biodiversity loss and habitat degradation: The assessment also found that marine biodiversity continues to decline, with overfishing, pollution, and habitat 

degradation as the main drivers. 

 z Economic and social impacts: The ocean’s health and productivity are critical for economic growth and social well-being, particularly in developing countries. 

However, unsustainable practices and climate change are threatening these benefits, especially for vulnerable coastal communities.

 z Marine Debris and Plastics: Plastics represent the major share of marine litter and are now found in all marine habitats. In addition, amounts of marine litter 

are increasing in remote and unpopulated areas and there is a pressing need for more time series data to assess and monitor the impacts of marine litter, 

including microplastics and nanoplastics in the marine environment. 

 z Overall, the WOA II highlights the urgent need for action to address the many challenges facing the world’s oceans, including climate change, overfishing, 

pollution, and habitat degradation. The report underscores the critical importance of the ocean for the health of the planet and the well-being of humanity, 

and calls for a collaborative and integrated approach to ocean management.
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Marine
DEBRIS, A GROWING 
CONCERN   

Marine debris: Any human-made solid material that has been 

discarded, disposed of, or abandoned and subsequently enters 

the marine environment. This can include items that were 

deliberately dumped, lost at sea, or washed into the ocean 

from land, and can range in size from small plastic particles to 

abandoned boats and fishing nets.

Plastics are the largest, most harmful and persistent 

fraction of marine litter, accounting for at least 85 

per cent of total marine waste.

Some common items found in marine debris include:

 � Plastic bags and bottles

 � Fishing gear, such as nets, lines, and traps

 � Packaging materials, such as foam and polystyrene

 � Cigarette butts and other tobacco-related waste

 � Food wrappers and containers

 � Clothing and textiles

 � Balloons and other party decorations

 � Beverage cans and bottles

 � Personal care products, such as toothbrushes, napkins, 

diapers and razors. Waste, such as phones and batteries.
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Common
COMPONENTS OF 
MARINE DEBRIS

Foam fragments  Bags/cupsFilm Beverage bottles  Food wrappers 

Personal care products Other plastics 

UtensilsOther containers Flip flops/slippers  Metal cans Glass/glass bottlesStraws Disposable lighters 

Buoys and floatsCigars/ Cigar butts Discarded fishing gears, ropes

ClothingPaper bags/cartons Face Masks Diapers  Shoes Gloves Tyre

11




















































































































































































