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Introduction 
  Environmental noise pollution in the ocean 

is an important aspect of marine life and is 

composed of natural and artificial sounds .Impacton 

marine Animals depends upon many things 

including the extent of sound levels that are 

producing in marine underwater, its frequency 

nature and duration, its travelling speed relative to 

the location where marine life is more. The extent 

to which anthropogenic noise in the world's oceans 

impacts marine fauna is a subject of growing 

concern. The aim of this study was to provide a first 

description of underwater noise characteristics and 

the impacts of noise to marine life. Mainly the noise 

is generated by the anthropogenic sound sources in 

a coastal marine environment. Sources of marine 

anthropogenic noise include high-intensity high-

level sounds produced by different activities done 

by humans such as military operations, oil and gas 

exploration activities and pile driving, and dredging 

as well as lower-level chronic noise generated by 

commercial shipping and recreational and 

commercial fishing vessel [3]. Many marine 

animals, from smaller sea animals to large animals, 

make extensive use of underwater sounds for their 

important Biological activities such as internal 

communication among themselves, avoiding from 

predator , navigation, larval orientation, and 

reproduction[2] .The area over which 

anthropogenic noise may severely affect organisms, 

and the absolute sensitivity and range of hearing  

among different species like Different noise sources 

are dominant in each of 3 frequency bands: low (10 

to 500 Hz), medium (500 Hz to 25 KHz) and high 

(>25 KHz). It said that this sounds levels of 

different bands affects normal functioning problems 

of animals the whole animal to understanding the 

neural and sensory mechanisms of hearing and 

cause which leads to death [9]. The deaths may 

occur due to brain hemorrhages, changed diving 
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Abstract:  

Underwater noise pollution has become a major concern in marine coastal areas and habitats of marine are impacted 

manly of economic importance with constant vessel traffic and different industrial activities.Many acoustic 

recording sessions took place over many marine areas mainly in developed countries. Sound sources used for 

recordings are Hydrophone devices.Many Anthropogenic activities like oil extractions, dredging, Defense works, 

using Air guns etc. leading to Many impacts on marine wildlife for both Larger and smaller wildlife are affecting 

which are very sensitive to noise when compared to the wildlife on land.  Marine life habitats are disturbed and 

finally many animals leading to Death due to mental and physiological stress because of heavy sounds. Nearly 

stated that 55 marine wildlife was affected Mainly Whales, dolphins,mollusks and mainly phytoplankton’s are 

destroying which are important in marine life etc. All these activities impacts mainly because for increase in 

consumption of fossil fuels by man causing  Noise pollution in marine EnvironmentNoise levels are correlated with 

number of operating vessels and vessel traffic containing big luxury vessels, medium vessels, Big Tanker vessels, 

commercial vessels, Defense military vessels, submarines and small boats. Noise profiles produced due to engine 

movements and coastal works can be plotted using hydrophone devices. 
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pattern, migration to new places and damage of all 

internal organs [2]. Many animals that live beneath 

the waves the ability to create and hear natural 

sounds is important to their existence. Number 

species, from whales to dolphins to shrimps, uses 

sound to communicate, navigate, and feed. Indeed, 

because the underwater world can be severely 

limiting to other senses such as vision, for many 

marine species sound is the primary means to 

communicate and learn about their environment [8]. 

But over the last 80-100 years or so, increasing 

levels of anthropogenic noise like shipping, sonar 

training, construction, using Air guns, and defense 

activities and petroleum extraction etc. and other 

activities have begun to drown out the ocean’s 

natural sound. For whales, dolphins, and other 

marine life,  has resulted in many of impacts, 

including mental stress, deafness, avoidance 

behaviors that have diminished feeding 

opportunities, and even death. 

Natural disasters: Due to these anthropogenic 

activities the natural environment is destroyed and 

disturbed which may leads to natural disasters like 

tsunamis, heavy tides, disturbance in folds and 

faults ,landslides, volcanic eruptions in earth crust 

these natural disasters also causes heavy noise 

which leads to death of many marine creatures. 

Methodology: 

Different animals are sensitive to different 

frequencies. Baleen whales such as humpback and 

blue whales are sensitive to very low frequencies, 

while dolphins and other marine animals are 

sensitive to much higher frequencies. To know at 

frequency the animals are disturbed and affected by 

the noises, the scientists need to know the quickest 

sounds that the animals can sense at different 

frequencies, which is termed as the hearing hold. 

The section what sounds we can hear? Provides 

more detail information about what frequencies 

marine animals can hear. The sounds do not affect 

the marine animals more if they cannot sense them, 

unless the sound levels are so high that they cause 

direct physical injury to the animal. In the example 

of the humpback whales, scientists have not been 

able to conduct hearing sensitivity tests on such big 

animals. Based on data from other species, though, 

scientists estimate that humpback whales have their 

most sensitive hearing at the frequencies where they 

recognize. Scientists were able to conduct hearing 

threshold tests on false killer whales and dolphins 

to determine their sensitivity using ATOC/NPAL 

source [3]. 

In another study differentsources ofrecordings were 

made in the vicinity in a bay using boat with an 

outboard boat engine multiple recordings of noise 

were taken at each of several distances using the 

hydrophone which is tied to the boat and dipped in 

the ocean to the boat. [11].The   recordings were 

made on coastal marine environment the 

systemConsisted of an omnidirectional HTI-96MIN 

hydrophone [fig:2] with a flatFrequency ranging 

from 5 Hz to 30 kHz, with mean 

sensitivityconsisting of -170 db. They calibrated the 

recording system with a 1 kHz tone. The recordings 

from the machine is calibrated using provided 

digital recorder with the equipment. In addition, 

they plotted the hydrophone calibration curves and 

obtained the mean sensitivity to used   noise levels 

calculation. They kept the boat engine off while 

taking the recordings so that it not may affect the 

sounds which are producing in the ocean. The 

hydrophone was usedat two depths: 2 m below the 

surface and 2 m above marine floor. . The 

recordings lasted two minutes at each source. The 

sampling readings in the bay was carried out during 

different times of the day to know the different 

variations of the sounds produced in the day. All 

samplings were taken from every 1km from the 

coast. Sound sources were separated into five 

categories: ships, medium sized vessels and other 

boats with length ranging from 10 - 20 m), small 

boats (outboard vessels smaller than 10 m and 

artisanal fishing boats), supply fuel stations for 

ships and airports. They stated that shipping 

locations had the highest noise levels in this study. 

Medium-sized vessels locations had intermediate 

noise levels between shipping locations and small 

vessels locations Medium-sized .Vessels such as 

trawlers and recreational motorboats also contribute 

to the accumulation of underwater noise in coastal 

areas [11]. The group of small vessels locations had 

the lowest noise levels in the Bay. 

As shown in Fig-2, most marine life have measured 

(in the case of baleen whales)hearing capabilities 

across similar frequencies to those where their 

vocalizations can occur. Fishes generally hear in a 

relatively low frequency band up to just a few KH, 
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while Marine mammals  cover a very wide band, 

with baleen whales likely hearing down into very 

low frequencies, pinnipeds at low to intermediate 

frequencies , and odontocete , cetaceans hearing to 

a very broad range frequencies  extendin

the ultrasonic (for humans) range.Specific hearing 

characteristics for different marine mammal groups 

are described below. 

There three different frequency levels in which the 

hearing of marine animals is divided namely:

Lower frequency: 7 Hz to 22 kHz 

Middle frequency: 150 Hz to 160 kHz

Higher frequency: 200 Hz to 180 kHz 

Pinnipeds in water: 75 Hz to 75 kHz 
 

Fig1: Hydrophone Device which is used to profile the noise 

levels in marine water 

Dolphins, blue whales, and other toothed whales 

have developed high resisting Bio sonar capabilities 

involving high frequency impulsive clicks to feed 

and navigate and use Variety of sounds and other 

calls to communicate in their social interactions and 

reproductive activities.  Across some of the widest 

frequency bands that have been measured in any 

animal group the Communicative sounds generally 

range from a few 100’s of hertz to some 10’s of 

kilohertz, but Echolocation clicks can extended 

above 100 kHz. 

Other type of tracking how the marine 

animals are sensitive to sounds we can use 

Theodolite tracking [4] in this study individual 

whales their Data were collected using an electronic 

theodolite 10D with a precision connected to a 

laptop computer containing custom software.

tracking team should have a spotter, theodolite 

Operator, computer operator, and a video/data 

recorder. In this study they tracked Killer whales 

National Conference on Emerging Trends in Information, Management and Engineering Sciences (NC’e

                                                                                                      

while Marine mammals  cover a very wide band, 

with baleen whales likely hearing down into very 

low frequencies, pinnipeds at low to intermediate 

frequencies , and odontocete , cetaceans hearing to 

a very broad range frequencies  extending well into 

the ultrasonic (for humans) range.Specific hearing 

characteristics for different marine mammal groups 

There three different frequency levels in which the 

hearing of marine animals is divided namely: 

150 Hz to 160 kHz 
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involving high frequency impulsive clicks to feed 

and navigate and use Variety of sounds and other 

calls to communicate in their social interactions and 

reproductive activities.  Across some of the widest 

quency bands that have been measured in any 

animal group the Communicative sounds generally 

range from a few 100’s of hertz to some 10’s of 

kilohertz, but Echolocation clicks can extended 

Other type of tracking how the marine 

sitive to sounds we can use 

in this study individual 

whales their Data were collected using an electronic 

theodolite 10D with a precision connected to a 

laptop computer containing custom software. The 

tter, theodolite 

Operator, computer operator, and a video/data 

recorder. In this study they tracked Killer whales 

which entered the study area in social units which 

are called Marti lines that are ranged in size from 2 

to 120 individuals. 

Fig-2: Estimated Functional hearing ranges of different 

marine vertebrates groups shown with relative                            

man-made noise sources

 

A focal animal was selected from the group 

of the whales, using previously described selection 

criteria to ensure the sampling of the population and 

reliability of re-sighting the individual within a 

tracking session. Because initial activity state may 

can affect the probability of killer whales while 

responding to small vessels, focused animals were 

selected during travel/forage activity, rather than 

resting, socializing, feeding or beach

Positions of surfacing animal’s horizontal and 

vertical angle coordinates were located using the 

theodolite and directly recorded in to the laptop 

computer using THEOPROG. The t

recorded by focusing the whales their surface 

breathing time and any corresponding surface 

active behavioral events such as Breaches, fin slaps 

and tail slaps. Accuracy of each whale position was 

confirmed by the laptop operator by viewing the 

positions as they were plotted in real

deviation gap is noticed in surfacing was reviewed 

and confirmed by the Theodolite operator.
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A focal animal was selected from the group 

of the whales, using previously described selection 

sampling of the population and 

sighting the individual within a 

tracking session. Because initial activity state may 

can affect the probability of killer whales while 

responding to small vessels, focused animals were 

l/forage activity, rather than 

resting, socializing, feeding or beach-rubbing. 

Positions of surfacing animal’s horizontal and 

vertical angle coordinates were located using the 

theodolite and directly recorded in to the laptop 

computer using THEOPROG. The team has 

recorded by focusing the whales their surface 

breathing time and any corresponding surface 

active behavioral events such as Breaches, fin slaps 

and tail slaps. Accuracy of each whale position was 

confirmed by the laptop operator by viewing the 

tions as they were plotted in real-time. Any 

deviation gap is noticed in surfacing was reviewed 

and confirmed by the Theodolite operator. 
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Fig3: Theodolite tracking to know the behavior of whale’s 

behavior 

 

Positions of vessels were marked with the 

theodolite once they entered the study area, usually 

while the focal whale appeared to be down on a 

long dive. Vessels were assigned to one of the 

following10 categories: Cargo Vessels, Commercial 

Charter Vessels, Commercial Fishing Vessel, 

Ocean Liner vessel,  Government Patrolling Vessel, 

Professional Research Vessels, Recreational vessels, 

Recreational Power Vessels, Recreational Sailing 

Vessels, Tug Boats. 

Noises in marine areas also disturbs the 

phytoplanktons which are called micro algae which 

are essential for many habitats of ocean life which 

are essential in the production of half of the oxygen 

to oceans. These phytoplanktons are very sensitive 

bacterial organisms these are severely affected by 

the noises produced by anthropogenic sources by 

the death of this bacteria it may leads in the 

disturbances in marine habitat cycles which may 

leads to extinction of some species in oceans.

Indian scenario: 

In Indian Scenario India main harbors and ports like 

Chennai, Mumbai ,Gujarat, Kolkata, cochin and 

Vishakhapatnam ports have heavy vessel traffic and 

petroleum extraction works and defense activities 

which may have impact in coming years 

NIOT(National institute of ocean technology) of 

Chennai is conducting some studies on marine 

acoustic pollution in recent years and still no much 

awareness and studies much are not conducted  in 

India about noise pollution in marine areas though 

the noise production in=s much increasing in 

coastal areas in when compared to past 25 years.

Results and discussions: 
The noise pollution in marine areas has been 

increasing drastically year by year many Marine 

mammals and fishes, reptiles and some bacterial 
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NIOT(National institute of ocean technology) of 

Chennai is conducting some studies on marine 

nt years and still no much 

awareness and studies much are not conducted  in 

India about noise pollution in marine areas though 

the noise production in=s much increasing in 

coastal areas in when compared to past 25 years. 

pollution in marine areas has been 

increasing drastically year by year many Marine 

mammals and fishes, reptiles and some bacterial 

organisms face threats from many different human 

activities which generate high sounds, including 

fishing, habitat destruction, ship strikes, and sound 

production. Of these threats, even fisheries

catching fishes kills the most marine mammals. 

Globally, it is estimated that more than 650,000 

marine mammals are killed annually by being 

accidentally caught in fishing nets [7]

there is  a small number of deaths of marine 

mammals associated with underwater sound, sound 

is included here as a threat because we know that it 

can affect marine mammals in a number of ways 

and if it goes on increasing when industrial and 

vessel activities in coming years. Scientists

that surely there will be increased

productions in marine areas and specific sound 

sources might impact marine animals in several 

ways in future. The potential impacts may include 

sounds that cause marine animals to change their 

behavior,  and also prevent marine animals from 

hearing important sounds , cause hearing loss 

(temporary or permanent), or damage tissue[6].

Many studies says that the marine animal’s 

physical, mental behavior, and their habitats i

affected [4]. For marine invertebrates, exposure to 

near-field, low-frequency sound may cause 

anatomical damage, some animal may cry and die 

without bearing that improper noises in their 

ecosystem. The main effects noticed were

Physical effects: Air bladder damage, tissue 

damage, organ damage, abnormality

Behavioral: sound avoidance, predator avoidance, 

reproduction [4]. 

Physiological: Metabolic rates, stress bio

immune response, cell divisions, brain diseases. 

And they noticed blood coming out from the ears of 

the many marine animal’s .The construction works 

and many heavy construction equipment sounds 

were causing more damage to marine life. Mainly 

pile driving, dredging, and defense activities like 

sonar sounds and submarine sounds and 

trails. Increased levels of anthropogenic noise cause 

higher impacts and it inhabit animals temporarily 

and sometimes permanently. In many studies it 

provoked that changes in diving pattern and 

foraging behavior of marine whales and fishes is 

changing, leading to the death of some mammals. 

Sounds can cause temporary and permanent 

deafness, and in some cases lead to Fatalities. It has 
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the clear potential to induce a state of chronic stress. 

And it is creating an oceanic world in which species 

that have evolved over millions of years to talk and 

listen to each other across tens, hundreds and, for 

the great whales, even thousands of miles are no 

longer able to do so. 

CONCLUSIONS: 

In Global scenario the marine noise pollution have 

been emerging impact mainly in developed 

countries while in India main harbors and ports like 

Chennai,Mumbai,Gujarat,Kolkata,cochin and 

Vishakhapatnam ports have heavy vessel traffic and 

petroleum works and defense activities which may 

have impact in coming years NIOT of Chennai is 

conducting some studies on marine acoustic 

pollution in recent years following are some 

strategies we can conclude that  The development 

and refinement of standards for quantifying 

soundexposure is crucial to allow comparisons 

among field and laboratory studies. 

 

 
 

Fig4: Different frequencies of marine animals and 

anthropogenic sources 

Such standards are already being developedand 

followed by researchers, allowing sound exposure 

guidelinesto be developed for fishes and sea turtles 

Similar standards and guidelines related to marine 

invertebratesshould not be long to followandwill 

further assist industry in complianceand 

monitoring.The physics of sound propagation must 

be taken into account in anyseismic impact 

assessment, particularly when interpreting 

impactsbased on experiments conducted in 

laboratory tanks.Particle motion should be 

considered in noise impacts studies on fish and 

invertebrates, particularly those species lacking a 

gas-filled bladder(All Fishes and marine 

invertebrates). This knowledge is vital to design 

appropriate mitigation strategies. So we need to 

focus on developing rigorous scientific research in 

the area. A collaborative effort between scientists, 

governments and industry is absolutely essential 

and can go a long way in minimising disturbance in 

some situations 

Mitigation measures:It is very difficult and 

impossible task to mitigate all activities going ina 

particular area but we can reduce them to certain 

things by using them in standard manner like.There 

are many ways that sound sources may influence 

and affect the marine animals in different manner.  

So we have to know how loud the source is, what 

frequencies it transmits, where it will be used, and 

what species might be in the area are all factors that 

need to be taken in to account and also the resisting 

frequencies of the spices should be known. This 

process is called ecological risk assessment. The 

steps of this scientific process involves determining 

from where the risk is generating and plans to resist 

that risk and also what might cause ecological 

effects by a particular risk. The next stage involves 

two steps, estimating the probability of being 

exposed to the problem and, based on that exposure, 

determining the types of ecological effects that are 

expected from the risks. Based on these results, the 

risk can be estimated[4]. 

The following are some measures to control noise 

pollution that may be helpful in controlling noise 

pollution in marine areas are as follows:1)Using 

less number of ships, 2)using boats and ships with 

serviced engines.3)Horns of ships should be in 

desirable limit so that it will not affect 

fauna.3)Sound absorbers can be kept around ships 

and oil extraction areas so that part of the sound is 

reduced.4)Instead of using Air guns use sensors or 

GPS for finding Crude oil in oceans,4) Ships should 

be maintain low speeds.5) Dredging, Marine 

constructions, oil activities and military 

experiments should be reduced. More uncertainty 

has been recognized to reduces this noise to 
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eradicate noise in marine environment is a very 

imaginary task. 
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