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Abstract 

Sound-generating human activities so-called “anthropogenic sound” have increased ambient 

sound levels considerably in aquatic habitats that are markedly diverse in time and space. 

Sound-generating human activities is now recognized as a potential driver of environmental 

changes in freshwater and marine habitats. Iran has 750 km coastline along the Caspian Sea 

located in the north and around 2250 km coastline along the Persian Gulf and the Oman Sea 

located in the south. However, there is a lack of knowledge concerning whether anthropogenic 

sound may cause detrimental impacts in migratory and/or endemic marine mammals but also 

other taxa in the Persian Gulf. Therefore, here I argue that it is necessary to assess natural 

ambient sound levels but also sound-generating human activities to characterize soundscapes in 

the Persian Gulf. Moreover, both laboratory and field studies are needed to explore acoustic 

background and sound impacts on marine mammals and other species. Such knowledge 

appears to be useful to identify and address the potential impacts of anthropogenic sound and 

the underlying mechanisms of these impacts on biodiversity in the Persian Gulf. 
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1. Introduction 

Sound-generating Human activities, so-called 

“anthropogenic sound” are increasing rapidly in both 

terrestrial and aquatic habitats (Slabbekoorn et al., 

2010; Kunc et al., 2016). Anthropogenic sound, as an 

environmental pollutant, is ubiquitous in, on and near 

aquatic habitats. Urbanization, transportation and 

industrialization have continuously increased 

ambient noise levels “acoustic background” with 

different temporal and spectral patterns in freshwater 

and marine habitats (Radford, Kerridge, & Simpson, 

2014; Slabbekoorn et al., 2010).  

There is growing international awareness of the 

potential adverse effects of anthropogenic sound on 

different taxa among invertebrate, fishes and marine 

mammals. This is of particular concern specially not 

only for public communities, regulators, 

stakeholders, conservation and animal welfare 

organizations (NGOs), but also of interest for many 

researchers with regard to the potential impacts on 

the wide geographically ranges of many aquatic taxa 

(Shafiei Sabet et al., 2015; Marley et al., 2016). 
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2. The Persian Gulf 

Iran has 750 km coastline along the Caspian Sea 

located in the north, bordered in the east by 

Turkmenistan and the west by Azerbaijan. Iran has 

also around 2250 km coastline along the Persian 

Gulf and the Oman Sea located in the south, 

bordered in the east by Pakistan and the west by Iraq. 

(Pak & Farajzadeh, 2007). The Persian Gulf is one of 

the oldest water passages in the World. The name 

‘Persian Gulf’ dates back to about 500 BC when the 

first Persian Empire (The Achaemenids) ruled over 

most of central and western Asia (Nadim, 

Bagtzoglou, & Iranmahboob, 2008). Development of 

the Persian Gulf coast in the past decades has been 

mainly founded on its large oil and natural gas 

reserves (Sale et al., 2011; Abbaspour & Rahimi, 

2011). 

Studies indicate that The Persian Gulf holds an 

estimated 57–66% of the world’s known reserves of 

oil lie in the vicinity or beneath the sea (Gulf) beds 

and it has been the major waterway for oil transport 

in the past five decades (Pak & Farajzadeh, 2007); 

(Beydoun, 1986) and (Sick, 1998). The Persian Gulf 

has postential sources of offshore renwable energy 

(such as wave and tidal power/enery) and bounded 

by the 21 – 34
o
N latitudes and 47-57

o 
W longitudes 

of the coast of Iran (Abbaspour & Rahimi, 2011). 

Moreover, the Persian Gulf is a semi-enclosed sea in 

the subtropical northwest of the Indian Ocean which 

is biologically and ecologically of interest for its 

high habitat diversity (estuaries, mangrove forests, 

coral reefs, sea grasses) and unique biodiversity (e.g. 

jellyfish, corals, anemones, sea star, sea cucumber, 

oysters, fishes, sea turtles, dugongs, birds, crabs and 

many other species even whales and whale sharks) 

(Koupaei, Mostafavi, Mehrabadi, & Fatemi, 2014).  

Over the past decades, many sound-generating 

activities, oil and natural gas constructions building 

have taken place in the region of the Persian Gulf 

(Sale et al., 2011; Abbaspour & Rahimi, 2011). 
 

Fig 1: Map of Iran with its coast in the north (the Caspian 

Sea) and in the south (the Persian Gulf and the Oman 

Sea). The Persian Gulf is connected to open seas via 

Hormoz Strait, which connects it to the Oman Sea and 

Indian Ocean. In The map originated from University of 

Texas Libraries_ Perry-Castañeda Library Map Collection 

(https://legacy.lib.utexas.edu/maps/iran.html?p=print). 

 

However, yet, the impact of anthropogenic sound 

on aquatic habitats in the Persian Gulf is largely 

unknown. There is no evidence and well-documented 

data to demonstrate the potential impacts of coastal 

man-made activities such as the oil and natural gas 

industry (offshore and near-shore oil drilling) and 

relevant constructions on fragile habitats in the 

Persian Gulf. Although, there are only few anecdotal 

reports about marine mammals stranding in the 

coastline of the Persian Gulf (Mohsenian et al., 2014; 

Ranjbar et al., 2016) and no data and evidence to 

demonstrate how anthropogenic sounds may 

potentially alter aquatic living organism including 

invertebrates, fishes and marine mammals in the 

Persian Gulf (Shafiei Sabet, 2020).  In other aquatic 

ecosystems it has been shown that anthropogenic 

sound cause a range of impacts on marine mammals 

individually and has adverse consequences at the 

population or community levels (Gordon et al., 2003; 
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Hearing range of invertebrates, fish and mammals

Anthropogenic noise

Madsen et al., 2006; Weilgard, 2007; Moore et al., 

2012; Harwood et al., 2016). 

3. Sound sources in aquatic habitats 

Marine aquatic ecosystems are similar to 

terrestrial habitats in that they are filled with a 

variety of biotic and abiotic sound sources (Wenz, 

1962; Wysocki, Amoser, & Ladich, 2007). Firstly, 

natural abiotic sound sources such as running water, 

wind, water waves and tides, surf, submarine 

volcanic eruptions and seismic activity are prevalent 

in marine habitats (Hildebrand, 2009). Secondly, 

there are also many biotic sources such as animal 

vocalizations, sound produced during feeding and 

other activities in marine habitats (Slabbekoorn et al., 

2010). Furthermore, sound-generating human 

activities are responsible for so-called 

“anthropogenic sound”, which has spread in time and 

space in the last few decades and  is now recognized 

as potential driver of environmental changes in many 

aquatic habitats (Slabbekoorn et al., 2010; Kunc et 

al., 2016).   

 

Fig 2: Hearing range of invertebrates, fishes and mammals in aquatic habitats. The crab and prawn are representative of 

aquatic invertebrate species Lovell et al. (2005) and Morley et al. (2014). The eel is a representative of fish species with a 

bias to low-frequency sensitivity. The goldfish is a representative of the cyprinid fish, which also include the zebrafish 

(Danio rerio), that are a large relatively sensitive group of fish. Anthropogenic sound is largely overlapping the hearing 

range of aquatic animals and especially those of invertebrates and fishes.  Modified from Slabbekoorn et al. (2010).    
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Aquatic animals including invertebrates, fishes 

and marine mammals rely on their auditory sense, 

and other sensory modalities such as visual and 

olfactory signals, for collecting information in their 

habitats (Mcgregor, Horn, Leonard, & Thomsen, 

2013). 

Next to the abundance of sounds from various 

sources, there are several reasons why sounds play 

an important role in the life of aquatic animals and 

why artificial elevation of ambient noise may have 

detrimental consequences. Firstly, sound travels 

almost five times faster in water than in air and 

therefore potentially spreads over a large area and 

provide information to animals from far greater 

distances (Slabbekoorn et al., 2010). Secondly, 

sound has the capacity to carry information and 

species may extract signals and exploit cues from 

ambient sounds to find prey and avoid predators 

(Brumm & Slabbekoorn, 2005), specially in dark and 

murky waters. Thirdly, marine mammals and many 

fish species are also able to produce sounds and use 

it as a tool for conspecific communication and during 

territory defence (Myrberg, 1981; Putland et al., 

2018), mate choice (Amorim, Vasconcelos, & 

Fonseca, 2015; Payne & Mc Vay, 1971; Payne & 

Web, 1071) and reproduction (Maruska, Ung, & 

Fernald, 2012; Southall et al., 2008). The presence of 

anthropogenic sound may interfere with these 

functions through masking, disturbance and 

deterrence. 

In natural habitats, artificially elevated ambient 

sound levels may have a variety of detrimental 

effects that can be described as a continuum of 

relative severity in sound-related effects on 

invertebrates, fishes and marine mammals 

(Slabbekoorn et al., 2010). Depending on the 

amplitude of the sound source and the proximity of 

the animal, extreme levels of sound exposure may 

lead to elevated mortality and immediate death 

(Casper et al., 2013; Erbe, Marley, Schoeman, & 

Smith, 2019; Halvorsen, Casper, Matthews, Carlson, 

& Popper, 2012). Further away from loud sound 

sources, elevated ambient noise levels may still 

cause physical damage (Ketten et al., 1995) and 

physiological stress, hearing threshold shifts 

(permanent or temporary) (Finneran et al., 2002; 

Nowacek et al., 2007; Richardson et al., 20013; Erbe 

et al., 2018), mask relevant sounds and interfere or 

change behavioural patterns (sound-related 

disturbance and deterrence) (Richardson & Würsig, 

1997). All the effects are correlated with the species-

specific hearing ability of fish species, both in terms 

of absolute thresholds and the audible frequency 

range. 

4. Sound impacts on marine mammals 

While documented disturbance reactions of fish 

species are becoming more common in the literature, 

we still lack any understanding of whether or how 

anthropogenic sound may affect marine mammals. 

And even more there is no sound-related behavioural 

data on marine mammals of the Persian Gulf. It has 

been demonstrated that because of the very dense 

shipping traffic, vessel strike rate appears to be high 

in the Persian Gulf (Dakhteh et al., 2017). However, 

yet there is no well-documented studies revealing 

sound-related deterrence, disturbance or any other 

behavioural and/or physiological impacts of marine 

mammals in the Persian Gulf. 

Elevated sound levels in marine habitats affects 

marine mammals via four primary concerns 

including: permanent threshold shifts (PTS), 

temporary threshold shifts (TTS), acoustic masking 

and behavioural disturbance (Nowacek et al., 2007). 

Recently natural gas and oil companies in the Persian 

Gulf have developed their construction activities that 

have potential to produce physical damage and 

behavioural disturbance among different taxa. It has 

been shown that Marine construction activities, 

explosions in particular, have significant potential to 

produce physical damage (Ketten, 1995). Moreover, 
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all animals in terrestrial and aquatic habitats most 

gather energy for growth and reproduction 

throughout their life cycle and that animals must 

retain reserves for predictable and unpredictable 

events such as seasonal changes and natural 

disasters, respectively  (McEwen & Wingfield, 

2003).  

In 2010 A total of 127 marine mammal records of 

14 species were compiled from Iranian coastal 

waters that 99 records were from the Persian Gulf 

(Braulik et al., 2010). In a recent study it has been 

also mentioned that in 2014 a total of 79 marine 

mammal observations were recorded in the Persian 

Gulf (Owfi, Braulik, & Rabbaniha, 2016). Apart 

from some sporadic and valuable surveys about 

marine mammal records from Iran in the literature 

(Braulik et al., 2010; Mohsenian et al., 2014; Owfi et 

al., 2016), almost nothing is known about the 

potential impacts of underwater sound on this 

vulnerable taxa.   

Table 1: Marine mammal species and records from Iranian coastal waters (the Persian Gulf and the Oman Sea) 

Marine mammal 

species (#) 
Total records 

Number of records from  

the Persian Gulf 

Number of records 

from the Oman Sea 
Reference 

14 127 99 26 (Braulik et al., 2010) 

1 11 (Stranded) 11 0 (Mohsenian et al., 2014) 

11 98 79 16 (Owfi et al., 2016) 

1 1 (Stranded) 1 0 (Ranjbar et al., 2016) 

1 
8 (6 specimens and 

2 live- sighting) 
8 0 (Hashem Dakhteh et al., 2017) 

1 92 92 0 
(Hemami, Ahmadi, Sadegh-Saba, 

& Moosavi, 2018) 

1 3 (live- sighting) 1 0 (Mohsenian et al., 2019) 

 

Table 2: Marine mammal species recorded from Iranian coastal water (the Persian Gulf and the Oman Sea) 

Marine mammal species Reference 

Finless porpoise (Neophocaena phocaenoides) 

(Braulik et al., 2010) 

Indo-pacific humpback dolphin (Sousa chinensis) 

Indo-pacific bottlenose dolphin (Tursipos aduncus) 

Long-beaked common dolphin (Delphinus capensis tropicalis) 

Rough-toothed dolphin (Steno bredanensis) 

Striped dolphin (Stenella coeruleoalba) 

Spinner dolphin (Stenella longirostris) 

Risso’s dolphin (Grampus griseus) 

False killer whale (Pseudorca crassidens) 

Sperm whale (Physeter macrocephalus) 

Dugong (Dugong dugon) 

Bryde’s whales (Balaenoptera edeni) 

Fin whale (Balaenoptera physalus) 

humpback whales (Megaptera novaeangliae) 

Indo- pacific common dolphin (Delphinus capensis tropicalis) (Mohsenian et al., 2014) 

Finless porpoise (Neophocaena phocaenoides) (Owfi et al., 2016) 

Indo-pacific humpback dolphin (Sousa chinensis) 

Indo- pacific bottlenose dolphin (Tursiops aduncus) 
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Marine mammal species Reference 

Indo- pacific common dolphin (Delphinus capensis tropicalis) 

Rough-toothed dolphin (Steno bredanensis) 

Risso’s dolphin (Grampus griseus) 

False killer whale (Pseudorca crassidens) 

Dugong (Dugong dugon) 

Bryde’s whales (Balaenoptera edeni) 

Fin whales (Balaenoptera physalus) 

Humpback whales (Megaptera novaeangliae) 

Omura's whale (Balaenoptera omurai) (Ranjbar et al., 2016) 

Humpback whales (Megaptera novaeangliae) (Hashem Dakhteh et al., 2017) 

Indo-Pacific humpback dolphin (Sousa plumbea) (Hemami et al., 2018) 

Killer whale (Orcinus orca) (Mohsenian et al., 2019) 

 

Marine mammals, like many other aquatic species, 

produce sounds in different stages of their life cycles 

and many studies have shown that anthropogenic 

sound sources are likely to affect behaviour and/or 

physiology of marine mammals in several ways 

(Erbe et al., 2019; Southall et al., 2008; Tyack & 

Janik, 2013; Weilgart, 2007). Marine mammals 

communicate using acoustic signals that can be 

detected over hundreds of kilometres. It has been 

shown that anthropogenic sound sources, more 

frequently sound from shipping and boat traffic, 

cause habitat displacement, behavioural changes and 

alterations in the intensity frequency and intervals of 

calls (Rolland et al., 2012). Sound-generating human 

activities may affect aquatic animals in a broad range 

of context and, if so, those effects may lead to 

changes in survival and reproduction at the 

population level (Fleishman et al., 2016; 

Slabbekoorn et al., 2010; Shafiei Sabet et al., 2016). 

As we can see in the Figure 2, anthropogenic sound 

may cause detrimental changes and reverberate 

among different taxa at the community level (Kunc, 

McLaughlin, & Schmidt, 2016; Shafiei Sabet et al., 

2016; Slabbekoorn et al., 2010). Therefore, it is 

necessary to understand and quantify the potential 

ecological risks and impacts of anthropogenic sound 

in aquatic environments. 

5. Conclusion 

The Persian Gulf is one of the most important and 

political areas in the Middle East for fossil resources 

and biodiversity conservation (Nadim et al., 2008). 

Anthropogenic sounds such as sound generated by 

shipping activities and background sounds in fish 

hatcheries can represent range from very intense 

exposures to far less intense, respectively (Popper & 

Hastings, 2009; Popper, 2003).  

We need to be on the look-out for the potential 

negative effects of sound on marine mammals and 

other species among taxa from energy industry 

sound-generating activities. Therefore, I suggest 

comprehensive assessment in two folds: firstly, to 

measure background sound conditions, sources of 

underwater sound and their characterization in the 

Persian Gulf; the necessity of underwater soundscape 

monitoring of aquatic habitats such as temporal and 

spatial data synthesis on the distribution and intensity 

of sound-generating human activities. And secondly, 

to design and develop brief and prolonged 

monitoring techniques such as visual observations 

(video documented and live-sightings), underwater 

monitoring techniques and passive acoustics and 

tagging instruments (for instance marine mammals). 

The former and the latter assessments are necessary 
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to explore animal biodiversity and the potential 

impacts of sound-generating human activities on 

aquatic animals in the Persian Gulf and the Oman 

Sea. Finally, accurate assessments, adequate 

replications and appropriate experimental designs are 

needed to improve our understanding of sound-

related consequences at individual-population levels 

and distribution patterns (before, during and after 

exposure events) of invertebrates, fishes and marine 

mammals in captivity and real field conditions.  
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