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Abstract

This paper reports the impact of pollution on marine ecosystem; it analyses the factors responsible for degradation and suggests suitable corrective measures. Around the world, marine ecosystems are being threatened, degraded, damaged or destroyed by human activities, one of which is pollution The rapid population growth and enormous urban and coastal development in many of the world's coastal regions have caused considerable concern that anthropogenic pollution may reduce biodiversity and productivity of marine ecosystems, resulting in reduction and depletion of human marine food resources. In addition, pollution reduces the aesthetic value and also the intrinsic value of the marine environment, whether the pollution is visual (such as oil pollution and plastic debris) or invisible (such as chemical compounds). 
 The recent pictures coming out of the oil spills off the Gulf of Mexico in the United States and also the container tanker collision off the Mumbai coast are vivid examples. 
Another main reason for concern about marine pollution is related to the direct effects of pollution on human health. Because many pollutants accumulate in marine organisms, humans are exposed to pollutants when they consume food from polluted areas. Marine pollution occurs when unsustainable elements gain entry to water masses, potentially causing spread of invasive organisms, diseases and can turn water quality potentially toxic. Most sources of marine pollution are land based, such as wind blown debris, industrial / domestic pollutants discharged and potential spillovers from freight/ bulk ocean carriers. When toxins are concentrated upward within the ocean food chain, many elements combine in a manner highly depletive of oxygen, causing estuaries to become anoxic. As these materials are incorporated into the marine eco system, they quickly become absorbed into marine food webs. Once in the food webs, these cause mutations, as well as diseases, this can be harmful to humans as well as the entire food web. Globalization has brought in its wake increased demand on scarce resources leading to rapid depletion of a wide range of non degradable products viz., metals, plastics, rubber products, which in turn generate huge amounts of solid wastes causing pollution at the entry of marine waters. Besides the coastal regions of India are characterized by slums, with poor sanitation facilities aggravating the problem.
 Suggestions are offered, both invasive and non invasive which can definitely reduce the burden placed on our valuable resources which may soon vanish unless the counter measures are implemented effectively. Keywords: Marine ecosystem, anthropogenic pollution, estuaries, poor sanitation.
Introduction 

The impact of globalization on environment and sustainable development remains in the transition for India. Due to increased emphasis given to export and foreign exchange earnings, liberalizing, industrial production, dropping barriers to entry of foreign companies and goods, expanding privatization, and cutting government spending. The Indian economic environment is also largely squeezing its natural resources, at a faster pace, exploiting resources and effluents of affluence are thrown into the sink of water bodies, land, air, commercialization, of agriculture, expansion of industries, urbanization high level of migration, have led to disastrous effect on marine environment. Modern consumers desire a life style based on mobility, convienience and product disposability, has led to further advancement of resource inefficiency and waste generation. Marine pollution occurs when harmful effects or potentially harmful effects can result from the entry into the ocean of chemicals, particles, industrial agricultural and residential waste,s noise or the spread of invasive organisms. Most sources of marine pollution are land based agricultural run off, and wind blown debris.Many potential toxic chemicals adhere to tiny particles, which are then taken up by plankton, and benthos animals, most of which are either deposit or filter feeders in this way, toxins are concentrated upward within ocean, food chains, many particles combine chemically, in a manner highly depletive of oxygen, causing estuaries to become anoxic. When pesticides are incorporated into the marine ecosystem, they quickly become absorbed into marine food web, once in the food web, these pesticides, can cause mutations, as well as diseases which can be harmful to humans as well as the entire food web.Toxic metals can be introduced into marine food webs, These can cause a change to tissue matter, biochemistry, behaviour, reproduction, and suppress growth in marine life also many animal feeds have a high fish meal content, In this way marine toxins can be transferred to land animals, and appear later in meat and diary products.

Factors causing marine pollution 

Direct discharge of industrial waste & sewerage Pollutants enter rivers and sea directly from urban sewerage and industrial waste in the form of hazardous and toxic water. Some minerals discharged in the course of mining can cause problem, which can interfere with the life history and development of coral polyps. These minerals and heavy metals such as mercury, effects the water quality, imbalances the oxygen levels, it later on settles down on the continental shelf’s, which are a breeding ground of most species of fishes. Land run off: Surface run off from farming as well as urban run off and run off from construction of roads, building, ports, channels, and harbors, can carry soil particles, laden with carbon, nitrogen, phosphorus, and minerals, This nutrient rich water can cause fleshy, algae and phytoplankton to thrive, in coastal areas known as algal blooms, which have the potential to create hypoxic conditions by using all available oxygen. 

Ship pollution: Oil spills can have devastating effects being highly toxic to marine life. The polycyclic aromatic hydrocarbon, are the component in crude oil. Which are very difficult to clean up, and last for years in the sediments and marine environment? Discharge of cargo residues from bulk carriers can pollute ports, water ways, and oceans in many instances vessels intentionally, discharge illegal waste, despite foreign and domestic regulation prohibiting such actions. Ships also cause noise pollution that disturb aquatic wild life.

 Atmostpheric pollution: Windblown dust and debris, including plastic bags, are blown sea ward from land fills and other area the raising levels of carbon dioxide in the atmosphere, are acidifying the oceans, These are in turn altering, the aquatic ecosystem and modify fish distribution.

 Deep sea mining: Ocean mining sites are large areas on the ocean floow.1400-3700 meters below the sea surface. These sites contain, precious metals, such as silver gold copper, manganese, cobalt and zinc. Hydraulic pumps take the ore to the surface, the removal of parts of ocean floor, disturbs the benthic layer, increased toxicity of water column, and sediment plumes from tailings. The cloudiness on water increase, it could negatively effect light penetration, and affect the food web of the area. 

Acidification: Oceans are natural carbon sink, because they absorb carbon dioxide from atmosphere, due to this they turn acidic, but due to this corals, shell fish may become incapable to form shells. The methane clathrate reservoirs that are found on the ocean floors, they trap large amounts of green house methane. This lead to thickening of sea water to 3-14 meters. 

Eutrophication: Eutrophication implies increase in chemical nutrients, cause increased plant growth and decay, this leads to depletion of oxygen, and severe reduction in water quality, affecting fish and other animal population. Rivers empty into oceans, many chemicals, used as fertilizers, and waste from livestock and humans cause production of oxygen depleting chemicals, leading to hypoxia and creation of dead zone. Plastic debris: Discarded plastic bags, six pack rings, and other forms of plastic waste, which is dumped into the ocean present danger to wild life can threaten through entanglement, suffocation and ingestion. Plastic additives are known to disrupt the endocrine system, when consumed, it can suppress marine system, and decrease reproduction rates. Besides, PCB,s DDT, pesticides, furans, dioxins, phenols, and radio active waste. Heavy metals such as mercury, lead, nickel, arsenic, and cadmium, can accumulate in the tissues of many species in a bio accumulation process 
Objectives of study 
1. To identify the factors responsible for causing marine pollution 
2. To estimate the effect and impact due to marine pollution to marine life.
 3. To study the Chennai Ennore coastal port region and its impact on marine environment.
 4. To suggest policy measures to prevent marine pollution. To create sustainable marine environment .
Marine fish production 

Marine production is showing a decline due to several reasons marine pollution is the major among them. Causes for dwindling marine production 1. Capture resources are either stagnant or falling the reasons owe to, 2. Overexploitation of natural resources,- deep sea trawl net 3. Excessive increase in fishing fleet – mechanized, and motorized boats 4. Discharge of sewerage, and drainage into sea 5. Discharge of solid waste into the sea 6. Discharge of industrial effluents into the sea 7. Land blown debris plastics, Rubber, etc. 8. Oil spills, increase in hydrocarbon into the sea. Note on River Cooum An east flowing river, Cooum River originates from Kesavaram Anicut in Kesavaram village built across Kortaliyar River. It passes through Vellore and Tiruvallur districts before entering the Chennai city. It has a length of 65 km and a catchment area of about 138 sq km. The river is mainly used for agricultural purposes before it reaches Chennai. Out side Chennai the river is generally dry .Water flow is observed only during rainy season. Flow is observed when the river reaches Chennai city and it is primarily due to discharge of sewage from Thiruverkadu and Maduravoil. River length with in Chennai city is18 km. Like other city water ways River Cooum is not perennial and most of the time it serves as carrier of sewage. Stanley duct connects Cooum River with Buckingham Canal. The river merges with the Bay of Bengal near Napier Bridge. Another major water body which reaches River Cooum is the Virugambakkam Canal. Minor channels like Haddows Road canal carries rain water and sewage into Cooum River. The capacity of Sewage Treatment plants in Chennai city is as follows Existing treatment plants: 1. Villivakkam = 54 mld, 2. Nesappakkam = 23 mld, 3. Koyambed = 34 mld, 4. Kodungaiyur = 80 + 80 = 160 mld. Newly constructed plants: 1.Perungudi = 54 mld, 2. Nesappakkam = 40 mld, 3. Koyambedu = 60 mld, 4. Kodungaiyur = 110mld. As on mar 2008, 99% of Chennai city is connected to sewage treatment plants Number of dwellings covered is 5,46,094 the length of sewer mains 2671 km Number of pumping station 185 numbers. The treatment capacity of the 5 sewage treatment plants 486mld. 

Global and regional aspects

At present, the signs and consequences of human activity can be found everywhere on the Earth. One of the typical features of marine pollution is global spreading of a number of contaminants. Numerous data undoubtedly indicate the existence of a large-scale (global) field of background contamination of the hydrosphere.

Another important feature of marine pollution is the existence of increased pollution levels in the enclosed seas and coastal waters as compared with the open ocean.

Contamination levels also increase during the transition from the southern parts of all oceans to the north, where the main industrial centers and main pollution sources are concentrated. Besides the general pattern of distribution of pollution sources, there are two other factors explaining the relative stability of the global pollutant distribution in the World Ocean. Those are the relative confinement of large-scale water circulation within the limits of each hemisphere and the predominance of the zonal transport (that is, moving along the geographic parallels) of the traces in the atmosphere.

Another distinctive and repeatedly registered feature of the general picture of contaminants distribution in the marine environment is their localization at the water-atmosphere and water-bottom sediment boundaries. Practically everywhere and for all trace components (primarily for oil hydrocarbons), their concentrations are considerably (usually hundreds and thousands of times) higher in the surface microlayer of water and in the upper layer of bottom sediments. These boundaries provide the biotopes for the communities of hyponeuston and benthos, respectively.

The existence of elevated levels of contaminants in the zones of high bioproductivity is extremely ecologically alarming. These zones include the water layer up to 100 m from the water surface (photic layer) and boundaries of natural environments (water-atmosphere and water-bottom sediment, as previously mentioned) as well as enclosed seas, estuaries, coastal and shelf waters. In particular, in shelf and coastal zones, which take only 10% of the World Ocean surface and less than 3% of its volume, the most intense processes of bioproduction, including the self-reproduction of the main living resources of the sea, take place. The main press of anthropogenic impact is also concentrated here.

It is significant that at the regional and local levels, the intensity of anthropogenic press on the marine environment generally increases. The number and diversity of pollution components is growing as well. The contaminants with global distribution are combined here with hundreds and thousands of ingredients of local and regional distribution. Most of these substances are wastes and discharges from different local industries and activities. Often they are not included in the sphere of chemical-analytical control and monitoring. We usually get to know about their existence in the water environment from various signs of environmental trouble. These include the decline of abundance and various pathologies among fish and other organisms, poisoning or diseases among people, degradation of coastal ecosystems, fouled beaches, unusual algae blooms, and so forth.

Different marine regions are subjected to various and specific impact factors. The combination of these factors under specific conditions ultimately defines the ecological situation in a given area. In particular, we want to stress the alarming features of the ecological situation in many Russian marine areas. The pollution levels here very often exceed the maximum permissible limits. This fact was one of the reasons why during the United Nations Conference on Environment and Development in 1992, Russia was rated as one of the most polluted countries of the world [Rybalski, Zaslavski, 1993].

Conclusion and Recommendation. 

It is an incontrovertible fact that marine pollution tremendously impacts adversely on our coastal resources in more ways than we can readily comprehend. Whereas marine pollution is something we cannot avoid in a world with a rapidly growing population and technological concerns that generates hazardous the pollutants, its effect can be minimized if carefully managed. In other to achieve this, the following recommendations are suggested to curb the effects of marine pollution in the Nigerian coastal waters; 

(1)
 Sustained enlightenment campaign/advocacy on safer attitudes towards reducing pollution of our marine environment 

(2)
 Training of relevant stake holders including coastal communities on modern day global practices that reduces marine pollution n all its ramifications.

(3)
 Economic empowerment of coastal communities to provide alternative sources of income in places where their existing vocations are perceived to contribute to marine pollution.

(4) 
Active collaboration with international agencies in solving localized marine pollution problems such as abandoned lost or other fishing gears (ALDFG’s) challenge for example. 

(5) 
Setting up a standing local scientific committee to develop the scope and guidelines/timeline for which all companies operating in Nigerian coastal waters can use as a working document/road map in combating the challenges of marine pollution.
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