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DESCRIPTION
Marine pollution originates from various sources, both land-
based and ocean-based. Land-based sources, which account for 
approximately 80% of marine pollution, include agricultural 
runoff, industrial discharges, sewage, and urban runoff. These 
pollutants are carried to the oceans by rivers, streams, and 
drainage systems. Ocean-based sources, such as oil spills, marine 
dumping, and maritime transport, also contribute significantly to 
the degradation of marine environments.

Plastic pollution

One of the most visible and concerning forms of marine 
pollution is plastic debris. Each year, millions of tons of plastic 
waste enter the oceans, where it fragments into smaller particles 
known as microplastics. These plastics are ingested by marine 
organisms, from plankton to whales, often leading to physical 
harm, malnutrition, and death. The Great Pacific Garbage 
Patch, a massive accumulation of plastic debris in the North 
Pacific Ocean, epitomizes the severity of plastic pollution.

Chemical contaminants

Chemical contaminants, including heavy metals, pesticides, and 
industrial chemicals, represent another major category of marine 
pollution. These substances can enter the marine environment 
through various pathways, including atmospheric deposition, 
riverine inputs, and direct discharge from coastal industries. 
Once in the ocean, they can accumulate in the tissues of marine 
organisms, leading to bioaccumulation and biomagnification 
through the food web. Mercury, for example, is a potent 
neurotoxin that can have severe effects on both marine life and 
human health. It can be released into the atmosphere through 
industrial processes and then deposited into the ocean, where it 
is converted into methylmercury, a highly toxic form.

Oil spills

Oil spills, although less frequent than other forms of marine 
pollution, can have catastrophic and long-lasting impacts on

marine ecosystems. The immediate effects include the death of 
fish, birds, and marine mammals, as well as the destruction of 
sensitive habitats like coral reefs and mangroves. The long-term 
effects of oil spills are equally concerning. Oil can persist in the 
marine environment for years, affecting the reproductive and 
immune systems of marine organisms and hindering the recovery 
of affected ecosystems. Additionally, the cleanup efforts 
themselves can cause further environmental damage, as the use 
of dispersants and other chemicals can introduce additional 
pollutants into the ocean.

Nutrient pollution and eutrophication

Nutrient pollution, primarily from agricultural runoff and 
sewage discharge, leads to the phenomenon of eutrophication, 
which severely impacts coastal ecosystems. Excessive nutrients, 
particularly nitrogen and phosphorus, promote the overgrowth 
of algae, leading to Harmful Algal Blooms (HABs).

Marine debris

Marine debris, encompassing a wide range of man-made 
materials that end up in the ocean, includes plastics, abandoned 
fishing gear, and other refuse. This debris can have devastating 
effects on marine wildlife, as animals can become entangled in 
or ingest these materials. Ghost fishing, where abandoned 
fishing gear continues to catch fish and other marine organisms, 
is a particularly insidious problem.

Technological innovations and solutions

Technological innovations offer promising solutions to marine 
pollution. Advances in waste management, such as improved 
recycling processes and the development of biodegradable 
materials, can reduce the amount of plastic entering the oceans. 
In the scope of marine monitoring, remote sensing technologies 
and autonomous vehicles are enhancing our ability to track 
pollution sources and assess the health of marine ecosystems.

Innovative cleanup technologies, such as ocean cleanup devices 
and bioremediation techniques, are also being developed to
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remove pollutants from the marine environment. While these 
technologies are not a panacea, they represent important tools in 
the broader effort to protect and restore ocean health.
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