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INTRODUCTION
Noise is an unwanted sound that provides discomfort and is widely 
present in the environment (Azizi, 2010). The National Institute on 
Deafness and Other Communication Disorders reported that hearing 
loss can be caused by long durations of exposure to sounds above 85 
dB (as cited in Fink, 2017). Similar to the effects of noise pollution on 
humans, anthropogenic sources in the ocean can have harmful effects 
on marine mammals. 

Sources of Noise
Transportation Noise Occupational Noise

• Vehicles • Farmers
• Railways • Construction workers
• Aircrafts • Transportation workers

• Musicians
Recreational Noise

• Gun fire 
• Music

Sources of Noise Underwater 
• Boating and shipping • Construction
• Sonar • Explosions

Anatomy of the Ear in Humans 
In humans, the pinna of the outer ear collects and funnels acoustic 

waves through the external auditory canal to the tympanic membrane 
(Hemilä, Nummela, & Reuter, 2010). Once the tympanic membrane is 
set into vibration, the middle ear transforms acoustic energy into 
mechanical energy. Within the middle ear there are three ossicles 
consisting of the incus, malleus, and stapes, that are set into motion. 
The stapes has a footplate that is attached to the oval window of the 
cochlea allowing movement of fluid in the inner ear to transform the 
mechanical energy into hydraulic energy. The fluid then stimulates the 
inner hair cells and converts the hydraulic energy into electrical energy 
providing the ability to hear (Hemilä, Nummela, & Reuter, 2010). A 
human auditory system is able to perceive sounds between 20-20,000 
Hz (Ridgway & Au, 2009).

Anatomy of the Ear in Marine Mammals
In marine mammals, the outer ear does not collect sound due to a 
micro-sized pinna and vestigial external auditory canal (Hemilä, 
Nummela, & Reuter, 2010). However, the lower jaw plays a prominent 
role in collecting sound. Transverse waves that travel along the 
mandible of a bottlenose dolphin stimulate vibration in the teeth that 
leads to the vibration of the tympanic bone. Furthermore, the 
tympanic plate transmits vibrations to the middle ear ossicles to be set 
into motion. Like in humans, fluid in the inner ear stimulates inner hair 
cells and sound is heard (Hemilä, Nummela, & Reuter, 2010). Ridgway 
and Au (2009) stated the auditory system of a dolphin is able to
perceive sounds between 75-150,000 Hz.
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DISCUSSION
It was found through this systematic review that strong evidence exists in current 
research that highlights the negative effects noise pollution has on species. Many 
other effects are caused in addition to one’s health, cognition, and behavior from 
acoustic disturbances. It is important to emphasize the need for further research 
about noise exposure in various ecosystems. Mitigation strategies are highly 
recommended to be incorporated in the environment to maintain a balance on the 
planet. 

Strong evidence exists in current research that highlights the negative effects noise 
pollution has on species. Many other effects are caused in addition to one’s health, 
cognition, and behavior from acoustic disturbances. It is important to emphasize 
the need for further research about noise exposure in various ecosystems. 
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CONCLUSIONS
• Noise is a stressor that humans and marine mammals have 

in common.

• Noise pollution produces detrimental effects on hearing, 
cognition, health, and behavior in mammals.

• Overall, mitigation strategies are highly recommended to 
be incorporated in the human and marine environment to 
limit noise exposure. 

Article Level/Quality 
Rating 

Participant 
Demographics

Intervention Intervention Groups Follow Up Time 
Period

Results 

Schmidt et 
al. (2014) 

1/High N=60 
Age= 61.8 years (mean)

Simulated aircraft 
noise

Polygraphy

Group 1 (n=60): no 
simulated aircraft 
noise 

Group 2 (n=60): 
exposure to simulated 
aircraft noise 

No follow up Increase in blood 
pressure by 4mmHg

Haines et 
al. (2001)

1/High N=340
Age= 8-11 

Suffolk Reading 
Scale

Group 1 (n=169): high-
aircraft noise impact 
urban school 

Group 2 (n=171): low-
aircraft noise impact 
urban school

No follow up Reading comprehension 
score (mean)
Group 1= 98.5
Group 2= 102.7

Nondahl 
et al. 
(2009)

1/High N=3,753
Age= 65.8 years (mean)

Medical history of noise 
exposure

Medical history 
questionnaire 

Pure-tone air 
conduction 
audiometry 

Group 1 (n=1,764): 
notch audiogram

Group 2 (n=1,989): no 
notch in audiogram

Follow up at 5 
years and 10 years

Occupational noise: 
56.2%
Noisy hobbies: 71.7%
Firearms: 13.4%
No history of noise 
exposure: 11%

Canton & 
Williams 
(2012)

3/Moderate-Low N=74
Age=16-45

Farm workers

Survey 
Questionnaire (The 
Effect of NIHL 
Questionnaire PIN)

Group 1 (n=31): 
individuals with self-
reported or confirmed 
hearing loss 

Group 2 (n=19): 
individuals with 
tinnitus 

Group 3 (n=24): no 
hearing issues

No follow up Social isolation: 22%
Anxiety, stress, 
depression: 38%
Loss of employment 
opportunities: 49%

Mann et 
al. (2010)

2/Moderate N=21
2 species
Bottlenose dolphin
Rough-toothed dolphin

Noise exposure

Auditory evoked 
potential

Group 1 (n=7): 
stranded bottlenose 
dolphins 

Group 2 (n=14): 
rough-toothed 
dolphins

No follow up Group 1: 4 dolphins 
identified with hearing 
loss

Group 2: 5 dolphins 
identified with hearing 
loss

Search Terms
noise pollution or noise exposure or aquatic noise* or acoustic pollution or 

anthropogenic sound
AND effects of noise* or health effects of noise

AND human OR marine mammal
AND heari* or noise-induced hearing loss

AND behavior or physiology

Records screened
(N=203)

Full text assessed for 
eligibility

(n=26)

Studies Included in 
qualitative synthesis

(n=5)

Records identified through 
database search

(n=592)

Records 
excluded
(n=177)

Records 
excluded

(n=21)

Duplicates 
removed
(n=389)

Inclusion Criteria 
Published 2000 – 2020; 
Primary source; Peer-

reviewed; English 

Databases
Medline, CINAHL 

(EBSCOhost), 
GoogleScholar

This poster will present a systematic review of current 
literature that examine the detrimental effects noise exposure 
has on marine mammals compared to humans.
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