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Abstract 
An oil spill is the release of a liquid petroleum hydrocarbon into the 

environment, especially marine areas, due to human activity. Oil is the most 

common pollutant in the oceans. The fate of spilled oil depends on the oil 

properties and on environmental conditions. It is very important to 

recognize the dynamic nature of spilled oil because the properties of spilled 

oil can change over time. It is important to monitor the continuous changes 

in the properties of the spilled oil, as response strategies may have to be 

modified. Oil Properties crude or refined oils vary in their physical and 

chemical characteristics. These characteristics affect their volatility, 

toxicity, weathering rate and persistence. Oil spills have a devastating and 

long term impact on waterways and coastal areas around the world. 

Seabirds are frequently affected by offshore oil spills. Spills can severely 

harm turtle eggs and damage fish larvae, causing deformities. Shellfish and 

corals are particularly at risk since they cannot escape the runaway slick. 

Oil spills are also responsible for tainting algae, which perform a vital role 

in water ecosystems. Oil spills can be partially controlled by chemical 

dispersion, combustion, mechanical containment and adsorption. As the 

world advances technologically, unfortunately accidents do happen and 

spills reoccur more frequently than we would like. This paper focuses on 

the society to accept responsibility for repair of damage to environment 

through human intervention and carefully targeted cleanup activities.  
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Introduction 
An oil spill is the release of a liquid 

petroleum hydrocarbon into the 

environment, especially marine areas, 

due to human activity, and is a form of 

pollution. Oil is the most common 

pollutant in the oceans. More than 3 

million metric tons of oil contaminates 

the sea every year. The majority of oil 

pollution in the oceans comes from 

land, runoff and waste from cities, 

industry and rivers carries oil into the 

ocean. Ships cause about a third of the 

oil pollution in the oceans when they 

wash out their tanks or dump their 

bilge water. The kind of oil spill we 

usually think about is the accidental or 

intentional release of petroleum 

products into the environment as 

result of human activity (drilling, 

manufacturing, storing, transporting, 

waste management), that floats on the 

surface of water bodies as a discrete 

mass and is carried by the wind, 

currents and tides. They have 

destructive effects on coastal 

ecosystems. Marine oil spill is a 

serious consequence of off-shore oil 

drilling and its oceanic transportation. 

Spill control firms specialize in the 

prevention, containment and cleanup 

of industrial oil spills.  
 

CAUSES OF OIL SPILLS  

A number of things cause oil spills, 

ranging from carelessness to 

deliberate dumping. Only a small 

percentage of global oil spills are 

related to tanker accidents such as 

explosions, hull failure, running 

aground, and collisions. One of the 

most common causes of oil spills is 

actually runoff from the land. 

Numerous land based engines such as 

those used to run cars function on 

petroleum fuel and use petroleum 

based lubricants. All of these 

substances are slowly released, 

accumulating on roads and in the 

ground and ultimately ending up in the 

ocean. Oil spills can also be caused by 

natural seepage, especially in the 

ocean. As tectonic plates shift, they 

may release oil from reserves trapped 

deep beneath the ocean floor. Natural 

seepage can also be accelerated 

through human activity such as 

drilling.  

  

FATE OF OIL SPILLS  

The chemical composition of oil 

changes due to weathering. 

Weathering occurs by evaporation, 

microbial degradation, chemical 

oxidation, and photochemical 

reactions. Some oils weather rapidly 

and undergo extensive changes in 

physicochemical characteristics, 

whereas others remain relatively 

unchanged over long periods of time. 

The effects of weathering are 



167  africascholarpublications@gmail.com                                                                               

 2022 
 

generally rapid (1 to 2 days) for hydrocarbons with lower molecular weights as 

a result of evaporation. Degradation of the higher weight fractions is slower and 

occurs primarily through microbial degradation and chemical oxidation. The 

weathering or fate of spilled oil depends on the oil properties and on 

environmental conditions. Oil Properties crude or refined oils vary in their 

physical and chemical characteristics. These characteristics affect their 

volatility, toxicity, weathering rate and persistence.  

 

A. Primary Weathering Processes  

When oil is released onto the water surface, its characteristics start to change 

due to a number of physico-chemical processes. All of the processes are 

interactive. Weathering rates depend on oil type, physical properties such as 

viscosity and pour point, chemical properties such as wax content, amount of 

oil spilled, weather and sea state conditions, and location (whether oil stays at 

sea or is stranded).  

 

Factors affecting the fate of spilled oil are:  

1. Spreading 2. Evaporation 3. Dispersion 4. Dissolution and 5.  

Emulsification  

 

These processes dominate in the first few days to weeks of a spill, and except 

dissolution, these processes may dramatically change the nature of the oil. In 

addition, a number of longer term processes such as: Biodegradation, photo and 

auto oxidation and Sedimentation. These longer term processes are less 

important than the first five for the initial prediction of the fate of spilled oil, 

and their contribution to the oil fate is typically neglected in models. These are, 

however, more important in the later stages of weathering and usually determine 

the ultimate fate of the spilled oil.  

  

1)  Spreading  

Spreading occurs during the early stages of the spill. According to Fay (1971), 

there are three stages of spreading.  

  

a) Phase-I Gravity-inertia  

This phase starts immediately after the oil has been released and is driven by 

gravity. This is simply due to the fact that oil, being a liquid, will not remain in 
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a pile. The rate at which the oil moves depends on its inertia; that is, the oil 

needs time, due to its mass to move. The process occurs for a few minutes to 

hours.  

  

b) Phase-II Gravity-viscous  

This phase also starts immediately after the oil has been released and is again 

caused by gravity. In this phase, however, the viscosity retards the rate of oil 

motion. That is, light oil will spread more rapidly than heavy oil. The time span 

for this process is from minutes to many hours. As other fate processes act on 

the oil (for example, evaporation), viscosity increases, and the spreading 

process slows.  

  

c) Phase-III Surface tension-viscous  

This is the final phase of spreading and occurs over a time period of many hours 

to days. The driving force is the surface tension, a force at the molecular level 

that may make the oil spread on the water. The retarding force is the oil 

viscosity.  

  

2) Evaporation  

Components of spilled oil evaporate at varying rates and are transported and 

diluted by atmospheric processes. Evaporation is usually the most important 

weathering process in the first days immediately following a spill. Evaporation 

may be responsible for the loss of one-third to two-thirds of an oil spill mass 

within a few hours or a day (Jordan and Payne, 1980).  A number of parameters 

contribute to the rate of evaporation of oil on water. Properties of the oil: Light 

oil evaporates more rapidly than heavier oil. Factors effecting evaporation are 

temperature, wind speed etc.  

  

3) Dispersion  

Natural dispersion is the removal of oil from the water surface by its 

incorporation, in the form of small droplets, into the water column by wave 

action. The rate of dispersion depends on the amount of wave energy at the sea 

surface. For low energy wave conditions, the rate of dispersion is low. For high 

sea states, dispersion may dominate with the result that most of the oil is 

removed from the water surface in a few hours. The more viscous the oil, the 

slower the rate of dispersion. In the water column, dispersed oil is present as 
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small droplets and, thus, has a much higher surface area in contact with the 

water. This increases the rate of dissolution and the rate of natural 

biodegradation.  

  

4) Dissolution  

Most components of oil have very low solubility, but a few dissolve readily in 

water and become part of the water column. This process should be 

distinguished from dispersion, which produces particles or droplets of oil in the 

water. The same components of oil that readily dissolve in water also quickly 

evaporate, and these are therefore competing processes.  

  

5) Emulsification  

Emulsification is the incorporation of water into oil and is the opposite of 

dispersion. Small drops of water become surrounded by oil. In order to emulsify 

oil, external energy from wave action is needed. In general, heavier oils 

emulsify more rapidly than lighter oils. The oil may remain in a slick, which 

can contain as much as 70% water by weight and can have a viscosity a hundred 

to a thousand times greater than the original oil. Water-in-oil emulsions often 

are referred to as “(chocolate) mousse”. Due to its high viscosity, emulsified oil 

is difficult to remove from the water surface. Emulsion affects the adhesion 

properties of oil; this dramatically affects the on-water recovery options, and 

oil-in water emulsion likely will not stick to shore zone materials.  

  

EFFECTS OF OIL SPILL ON MARINE LIFE  

Oil spills have a devastating and long-term impact on waterways and coastal 

areas around the world. When a spill occurs, oil rapidly spreads in the water due 

to currents and the wind. As it spreads, oil mixes with water and becomes sticky, 

clinging to helpless marine life unable to avoid its deadly pursuit. The 

environmental effects can have serious consequences for many marine 

populations.  

  

A. Effect on Aquatic Habitats  

Aquatic environments are made up of complex interrelations between plant and 

animal species and their physical environment. Harm to the physical 

environment will often lead to harm for one or more species in a food chain, 

which may lead to damage for other species further up the chain. Some of the 

effects are mentioned below:  
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• Coral reefs are important nurseries for shrimp, fish, and other animals as 

well as recreational attractions for divers. Coral reefs and the aquatic 

organisms that live within and around them are at risk from exposure to the 

toxic substances within oil as well as smothering.  

• Exposed sandy, gravel, or cobble beaches are usually cleaned by manual 

techniques. Although oil can soak into sand and gravel, few organisms live 

full time in this habitat, so the risk to animal life or the food chain is less 

than in other habitats, such as tidal flats.  

• Sheltered beaches have very little wave action to encourage natural 

dispersion. If timely cleanup efforts are not begun, oil may remain stranded 

on these beaches for years.  

• Tidal flats are broad, low-tide zones, usually containing rich plant, animal, 

and bird communities. Deposited oil may seep into the muddy bottoms of 

these flats, creating potentially harmful effects on the ecology of the area.  

• Salt marshes are found in sheltered waters in cold and temperate areas. They 

host a variety of plant, bird, and mammal life. Marsh vegetation, especially 

root systems, is easily damaged by fresh light oils.  

• Mangrove forests are located in tropical regions and are home to a diversity 

of plant and animal life. Mangrove trees have long roots, called prop roots 

that stick out well above the water level and help to hold the mangrove tree 

in place. A coating of oil on these prop roots can be fatal to the mangrove 

tree, and because they grow so slowly, replacing a mangrove tree can take 

decades.  

  

B. Effect on Birds and Mammals  

An oil spill can harm birds and mammals in several ways: direct physical 

contact, toxic contamination, destruction of food sources and habitats, and 

reproductive problems.  

  

• Physical contact  

When fur or feathers come into contact with oil, they get matted down. This 

matting causes fur and feathers to lose their insulating properties, placing 

animals at risk of freezing to death. For birds, the risk of drowning increases, as 

the complex structure of their feathers that allows them to float or to fly becomes 

damaged.  
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• Toxic contamination  

Some species are susceptible to the toxic effects of inhaled oil vapors. Oil 

vapors can cause damage to the animal’s central nervous system, liver, and 

lungs. Animals are also at risk from ingesting oil, which can reduce the animal’s 

ability to eat or digest its food by damaging cells in the intestinal tract.  

  

• Destruction of food resources and habitats   

Even species which are not directly in contact with oil can be harmed by a spill. 

Predators that consume contaminated prey can be exposed to oil through 

ingestion. Because oil contamination gives fish and other animals unpleasant 

tastes and smells, predators will sometimes refuse to eat their prey and will 

begin to starve. Sometimes a local population of prey organisms is destroyed, 

leaving no food resources for predators. Depending on the environmental 

conditions, the spilled oil may linger in the environment for long periods of 

time, adding to the detrimental effects. In calm water conditions, oil that 

interacts with rocks or sediments can remain in the environment indefinitely.  

  

• Reproductive Problems  

Oil can be transferred from birds’ plumage to the eggs they are hatching. Oil 

can smother eggs by sealing pores in the eggs and preventing gas exchange. 

Scientists have also observed developmental effects in bird embryos that were 

exposed to oil.  

Also, the number of breeding animals and the nesting habitats can be reduced 

by the spill. Long term reproductive problems have also been shown in some 

studies in animals that have been exposed to oil. The various types of freshwater 

and marine habitats that exist in nature have different sensitivities to the harmful 

effects of oil contamination, as well as different abilities to recuperate. Although 

some organisms may be seriously injured or killed very soon after contact with 

the oil in a spill, other effects are more subtle and often longer lasting. In 

addition, oil potentially can have catastrophic effects on birds and mammals.  

  

C. Effect on Local Industries and Fishing Industry  

Oil, dead fish and birds all get washed up on the shores and the oil slick 

interferes in activities such as fishing, sailing, swimming etc. The local tourist 

industry suffers as aesthetic beauty of sea shore is lost due to oil slick. Industries 

that rely on clean seawater for routine operations can also suffer because 
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operations have to be stopped while the water is cleaned. The fishing industry 

suffers badly when an oil spill occurs. Firstly because the fish are often covered 

in oil, or have swallowed oil making them poisonous. Also a large number of 

fish die, decreasing the number of fish that could have possibly been caught.  

  

HOW TO CLEAN UP AN OIL SPILL  

It is much easier to clean-up an oil spill because of oil’s lower density. But it is 

difficult to clean-up a spill if oil is denser than water, which formed a layer 

along the bottom instead of the surface. We have described some clean-up 

methods below.  

  

A. Physical Method  

1) Burning  

Burning of oil can actually remove up to 98% of an oil spill. The spill must be 

a minimum of three millimeters thick and it must be relatively fresh for this 

method to work. There has been some success with this technique in Canada. 

The burning of oil during the Gulf War was found not as large a problem as first 

thought because the amount of pollution in the atmosphere did not reach the 

expected high levels. Field-testing is needed to check the feasibility of this 

technology.  

  

B. Mechanical  

We primarily use mechanical methods to clean-up oil spills. Listed here are the 

three categories of mechanical tools used to contain and recovery spilled oil.  

 

1) Booms  

It is easier to clean-up oil if it is all in one spot, so equipment called containment 

booms act like a fence to keep the oil from spreading or floating away. Booms 

float on the surface and have three parts: a ‘freeboard’ or part that rises above 

the water surface and contains the oil and prevents it from splashing over the 

top, a ‘skirt’ that rides below the surface and prevents the oil from being pushed 

under the booms and escaping, and some kind of cable or chain that connects, 

strengthens, and stabilizes the boom. Connected sections of boom are placed 

around the oil spill until it is totally surrounded and contained.  

  

2) Skimmers  

Once you have contained the oil, you need to remove it from the water surface. 

Skimmers are machines that suck the oil up like a vacuum cleaner, blot the oil 

from the surface with oil-attracting materials, or physically separate the oil from 

the water so that it pills over a dam into a tank. Much of the spilled oil can be 
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recovered with skimmers. The recovered oil has be stored somewhere though, 

so storage tanks or barges have to be brought to the spill to hold the collected 

oil. Skimmers get clogged easily and don’t work well on large oil spills or when 

the water is rough.  
  

3) Sorbents  

These are materials that soak up liquids by either absorption or adsorption. Oil 

will coat some materials by forming a liquid layer on their surface (adsorption). 

This property makes removing the oil from the water much easier. This is why 

hay is put on beaches near an oil spill or why materials like vermiculite are 

spread over spilled oil. One problem with using this method is that once the 

material is coated with oil, it may then be heavier than water. Then you have 

the problem of the oil-coated material sinking to the bottom where it could harm 

animals living there. Absorbent materials, very much like paper towels, are used 

to soak up oil from the water’s surface or even from rocks and animal life on 

shore that become coated with oil.  
  

C. Chemical method  

Detergents, break apart floating oil into small particles or drops so that the oil 

is no longer in a layer on the water’s surface. These chemicals break up a layer 

of oil into small droplets. These small droplets of oil then disperse or mix with 

the water. The problem with this method is that dispersant often harm marine 

life and the dispersed oil remains in the body of water where it is toxic to marine 

life. Here are some of the chemicals used in France, United Kingdom and the 

USA.  

Alkylether or Alkylaryl Sulphate/Sulphonate, Esters of tall fatty acids, 

Ethoxylated Sorbitan Monooleate, Ethoxylated Sorbitan Trioleate, Ethoxylated 

Sorbitanoleate, Ethoxylated Oxtylphosphate, Ethoxylated Tridecylphosate, 

Polyethylene Glycol Monooleate, Polyethylene Glycol Esters of fatty 

acids,Sorbitan Monooleate, Sodium Diethylhexyl Sulfosuccinate, Sodium 

Ditridecyl, Monolaurate Calcium Sulphonate, Monopropylene Glycol or Tall 

oil Esters Sorbitan.  

D. Biological Method  

 1) Bioremediation  

There are bacteria and fungi that naturally break down oil. This process is 

usually very slow it would take years for oil to be  

 
View publication stats removed by microorganisms. Adding either fertilizer or 

microorganisms to the water where the spill is located can speed up the 

breakdown process. The fertilizer gives the bacteria and fungi the nutrients they 

need to grow and reproduce quicker. Adding microorganisms increases the 

https://www.researchgate.net/publication/337972971
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population that is available to degrade the oil. A drawback to adding fertilizers 

is that it also increases the growth of algae. When the large numbers of algae 

die they use up much of the oxygen so that there is not enough oxygen in the 

water for animals like fish.  

Over time, a number of things can happen to oil that has been spilled. The oil 

may evaporate, reach the shore and cover beaches, remain suspended in the 

water for long periods, or sink into ocean sediments. The problem of cleaning 

up oil often becomes more difficult the longer the oil is in the water. Oil spills 

can happen anywhere and anytime.  

  

CONCLUSION  

Although oil spills cause enormous amounts of damage to ocean and coastal 

ecosystems but, the human populations that depend on them for subsistence, 

employment, and commerce. Even as the world advances technologically, we 

as humans still considerably rely on oil as one of our main energy sources. 

Rapid utilization of this non-renewable resource, we constantly search for new 

oil drilling sites; the world’s oil economy functions by means of importing and 

exporting mass oil quantities internationally. Unfortunately, accidents do 

happen and spills reoccur more frequently than we would like. Oil spills can be 

partially controlled by chemical dispersion, combustion, mechanical 

containment and adsorption. So, we should accept responsibility for repair of 

damage to environment through human intervention and carefully targeted 

clean-up activities.  
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