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Executive Summary 

The Mediterranean Sea is one of the global biodiversity hotspots. The south-eastern 

European part of the Mediterranean Sea  - SEE Med Region1 - is a critical habitat for number 

of species, such as Cuvier’s beaked whale, monk seal, and sea turtles. The Region is also rich 

in invertebrates. The human population is considerably large and it uses natural resources at 

a much higher rate than they are available in the long-run. Human pressures have negative 

consequences on the marine wildlife. The SEE Med Region is one of the hotspots for 

threatened species, with the monk seal and leatherback turtles facing extinction (IUCN 

category CR – Critically Endangered). The most significant threats are habitat loss and 

degradation, interaction with fisheries, pollution, eutrophication, disturbance (including 

anthropogenic noise), climate change and invasive alien species.  

Maritime traffic, military exercises, seismic surveys, coastal and offshore projects are the 

main human activities to produce underwater noise. Since the Mediterranean is a tourist 

hotspot, nautical tourism is also a growing concern. 

Despite the objectives agreed within the Paris Agreement to address climate change, there is 

still a great demand by industries for energy coming from fossil fuels. In the last decade, the 

extent of seismic surveys increased in the SEE Med Region, particularly in the area of the 

Adriatic Sea. Seismic surveys are planned to continue in the future and the areas of highest 

concern are the Adriatic Sea and Hellenic Trench. 

The Mediterranean Sea is already heavily impacted by various threats affecting vulnerable 

ecosystems. Again, one of the hotspots is the northern Adriatic Sea.  

Many marine organisms use sound for communication, foraging, and navigation. 

Anthropogenic underwater noise may have harmful effects on marine biodiversity. It may 

have effects such as physical damage, behavioural changes, chronic/cumulative impacts and 

stress. Although a knowledge gap remains regarding impacts, particularly on some species 

(sea turtles), certain effects are documented. One of the reasons for concern is recently 

published evidence of the damaging effects of seismic surveys on zooplankton. And 

zooplankton, together with phytoplankton, is the foundation of the marine food web upon 

which fish and other marine species depend.  

The full extent of the impact of seismic surveys at the population level is mostly unknown, 

partially due to the lack of baseline knowledge about the abundance and distribution of 

species.  

                                                      
1 For the purpose of this report SEE Med Region includes the areas of the Adriatic Sea, Ionian Sea, Strait of 
Sicily, Aegean Sea and northern part of the Levantine Sea. 
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The carrying out of seismic surveys may have implications on other economic activities, such 

as tourism and fisheries. Some of the SEE Med Region countries have the largest share of 

income from tourism contributing to GDP.  

The issue of anthropogenic underwater noise and its impacts on the marine environment is 

already recognised at the international level, with a number of activities falling within the 

scope of international agreements and organisations, both those responsible for nature 

conservation and for various noise-producing sectors. 

Guidelines on how to address, mitigate and prevent negative impacts of noise-generating 

activities, which include specific mitigation and management measures, are one of the most 

concrete outputs. Resolutions addressing concerns over underwater noise pollution, were 

adopted by ACCOBAMS (focussing on cetaceans) in 2010 and by CMS in 2017. The latter in 

particular provide guidance on how to undertake Environmental Impact Assessments (EIAs)   

The EU legislation also supports the mitigation of anthropogenic noise with a number of 

directives and related conservation mechanisms. National legislation frameworks in the SEE 

Med Region are already aligned to the EU requirements or in the process of becoming so in 

the near future. 

Knowledge about biodiversity is at the foundation of many concrete conservation efforts. 

Still, there is no systematic inventorying and monitoring of biodiversity in the SEE Med 

Region. Even baseline knowledge for cetacean biodiversity is lacking. Some initiatives, such 

as the ACCOBAMS Survey Project which is supposed to take place in summer 2018, should 

improve the state of knowledge. Stranding networks are organised in some form, to provide 

responses to stranding events and to record mortality.  

The areas considered as internationally important as critical habitats for certain species or 

areas valuable for overall marine biodiversity already have significant recognition in the 

Region. The strongest mechanism is NATURA 2000 of the EU with appropriate assessment 

required for projects and plans which may have an impact on NATURA 2000 conservation 

objectives. However, this mechanism applies only to two cetacean species: harbour porpoise 

and common bottlenose dolphin and as such, do not tackle the cetacean species most 

sensitive to the anthropogenic underwater noise: Cuvier’s beaked whale and sperm whale. 

On the other hand, all cetacean species are strictly protected in the EU. 

With an amendment of legislation, environmental impact assessment should be 

implemented for seismic surveys too. Lack of data is also a challenge for good assessments 

as well as the general quality of studies and evaluations. Actual implementation and the 

effectiveness of mitigation measures are not clear. There is also a need for improved and 

transparent access to data, allowing to better understand the current and planned noise-

generating activities in European waters. 
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Institutional and financial capacities are prerequisites for the implementation of any 

mechanisms. These are always limited, but the institutional framework exists and there are 

public and private funds available for implementation of conservation measures, mostly 

coming from the EU. 

The future in the SEE Med Region could look like no seismic surveys in some sensitive areas, 

and strong mitigation measures in the areas where seismic surveys are allowed, as well as 

the employment of best available technology to reduce noise levels. Furthermore, there is a 

need to work on the improvement of knowledge, better communication between different 

stakeholders, better capacities and consequently better implementation of mitigation 

measures, including time and area closures, as well as the identification of “quiet zones”.  

In the context of seismic surveys, there is also the political question to be answered about 

the continued exploration and exploitation of fossil fuels, as well as risk management at 

exploitation sites, but these aspects are not subject to this Regional report. 
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1. Introduction 

 

The increase in human activities over the last decades, such as seismic surveys for oil and gas 

exploitation, the use of military sonars, and maritime traffic have contributed to the rise in  

anthropogenic underwater noise as threat to marine biodiversity.  

With adoption of the Paris Agreement to combat climate change in 2015, 195 countries have 

agreed on the future less dependent on fossil fuels. Still, the growing energy demand is 

mostly covered (86%) with the energy produced from fossil fuels (World Energy Council, 

2016). However, hydrocarbon reserves are exhaustible, and oil and gas companies are in 

constant search for new wells. The SEE Med Region has become an area of interest in that 

respect in last years. At the same time, this region, as well as the entire Mediterranean Sea, 

represents one of the biodiversity hotspots. Finding the right balance and assuring not to 

threaten marine biodiversity is the challenge. 

This Regional report aims to facilitate the understanding by different stakeholders of the 

various aspects of the anthropogenic underwater noise issue in the SEE Med Region. As 

such, the Report served as a basis for discussions about concrete steps towards the 

mitigation of impacts of anthropogenic noise in the Region, which took place at the first 

regional “Workshop on mitigating the impact of underwater noise on marine biodiversity 

with specific focus on seismic surveys in the south-eastern European part of the 

Mediterranean Sea” (Regional workshop) in Split, Croatia, on the 22nd and 23rd of November 

2017. The workshop was organised by OceanCare in cooperation with the Natural Resources 

Defense Council (NRDC) and with the support of the Deutsche Bundesstiftung Umwelt 

(DBU). 
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2. Methodology 

 

The Geographical scope of this report covers the southern and eastern European waters of 

the Mediterranean Sea, more specifically the area of the Adriatic Sea, Ionian Sea, Strait of 

Sicily, Aegean Sea and the northern part of the Levantine Sea – SEE Med Region (Figure 2.1). 

This area includes 10 Mediterranean countries: Albania, Bosnia and Herzegovina, Croatia, 

Cyprus, Greece, Italy, Malta, Montenegro, Slovenia and Turkey. 

Data collected for preparation of the report comes mostly from the literature, reports, and 

other documents published by relevant experts or prepared in the scope of 

international/regional agreements. In addition, for some specific data, notably data about 

planned seismic surveys and projects with an anthropogenic underwater noise component 

(such as noise mapping, mitigation measures, etc.), a questionnaire was distributed to 

selected contacts.  

One relevant, recently prepared document, which already included data on seismic surveys 

in the Mediterranean, is the report produced in the scope of ACCOBAMS in 2016. „Overview 

of the noise spots in the ACCOBAMS area – Part I, Mediterranean Sea“ prepared by A. 

Maglio, G. Pavan, M. Castellote and S. Frey2. The report was presented to the 6th Meeting of 

Parties organised in November 2016 in Monaco. For all the targeted activities, except marine 

traffic, data were collected for the period from 2005 to 2015 and the near future (period 

until 2020). Among all, this report contains information about planned surveys from 2015 to 

2020, but it is opened to further updating. The idea of the Regional report was to update 

these data on seismic surveys for the SEE Med Region and, if possible, project the trend into 

the future compared with 2015.  Hence, the starting point for data acquisition was the 

ACCOBAMS Secretariat, which provided data from the Overview report. In addition, 

ACCOBAMS focal points were contacted, as well as members of the ACCOBAMS/ASCOBANS 

Joint Noise Working Group and cetacean experts from Turkey.  

The majority of the approached ACCOBAMS FPs and cetacean experts from Turkey 

responded, but few were able to actually provide data and give information about 

environmental projects with an anthropogenic noise component. Finally, as in the Overview 

report, data were mostly collected via internet, from the web pages of energy companies, 

authorities in charge of licensing, and from newspaper articles and therefore cannot been 

seen as exhaustive. This fact documents the lack of accessibility of such data, which also 

makes it difficult to allow proper judgements about potential cumulative effects or even 

duplication of activities. 

The Report was opened for commenting to the participants of the aforementioned Regional 

workshop. 

                                                      
2 Prepared with contribution from M. Bouzidi, B. Carlo, N. Entrup, M. Fouad, F. Leroy and J. Mueller 
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Figure 2.1. Geographical scope of the Report – southern and eastern part of the European 

waters in the Mediterranean (Source: IUCN, 2012)  
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3. Overview of the state of marine biodiversity, focussing on 
fauna sensitive to anthropogenic noise 

 

3.1. General overview of the marine biodiversity in the Mediterranean 

Sea 
 

The Mediterranean Sea is the largest and deepest enclosed sea in the world. Although it 

covers less than 1% of the world seas, it is a marine biodiversity hotspot (UNEP/MAP, 2016). 

Approximately 17,000 marine species occur in the Mediterranean Sea and around 20 % are 

endemic (Coll et al, 2010). The dominant animal species group are crustaceans (13.2%), 

whilst vertebrates make up 4.1%. The Aegean Sea, Strait of Sicily, and the Adriatic Sea stand 

out for species richness in the SEE Med Region (Figure 3.1). There is still a significant 

knowledge gap, but there are indications that biodiversity is even richer than previously 

assumed. 

At the same time, the marine and coastal ecosystems are threatened, mainly from various 

anthropogenic sources. The most significant threats are habitat loss and degradation, 

interaction with fisheries, pollution, disturbance, eutrophication, climate change and 

invasive alien species (Coll et al, 2010, UNEP/MAP, 2012). Anthropogenic noise is considered 

as one form of the pollution3.  

 

 

Figure 3.1. Spatially predicted patterns of species richness in the Mediterranean Sea based 
on the AquaMaps model (includes marine mammals, sea turtles, ray-finned fish, 
elasmobranchs and invertebrates) (Source:  Coll et al, 2010) 

                                                      
3 As defined by the UN Convention on the Law on the Sea (UNCLOS) 
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3.2. Marine biodiversity related to underwater noise 
 

The ocean environment is filled with natural sounds from animals and physical processes. 

Species living in this environment are adapted to these sounds, not to growing 

anthropogenic underwater noise. Marine mammals, sea turtles, and fish are known to be 

most susceptible to noise, hence the focus in this chapter is given to these groups of 

animals.  

 

Humans are also a part of biodiversity, and reply on many of the species for livelihoods, 

while at the same time are the force that produces the greatest impacts. 

 

3.2.1. Marine mammals 

 

3.2.1.1. Occurrence, abundance and distribution 
 

All marine mammals regularly encountered in the Mediterranean Sea also occur in the SEE 

Med Region. There are eleven cetacean (Notarbartolo di Sciara and Birkun, 2010) and one 

seal species – monk seal (Table 3.1). Most of them are regular inhabitants. 

In addition, six species are visitors or vagrant in the Mediterranean where recorded in the 

Region: common minke whale (Balaenoptera acutorostrata), humpback whale (Megaptera 

novaeangliae), false killer whale (Pseudorca crassidens), North Atlantic right whale 

(Eubalaena glacialis),  dwarf sperm whale (Kogia sima), and possibly Gervais’ beaked whale 

(Mesoplodon europaeus) in Turkey. 

The abundance of cetaceans in the region is still mostly unknown. In the Adriatic Sea, for 

example, the aerial surveys implemented in 2010 and 2013 provided the first overview of 

the distribution of cetaceans in the entire Adriatic Sea, as well as abundance and density 

estimates (Fortuna, Holcer, Mackelworth (eds.), 2015). The minimum estimate for the 

abundance of the common bottlenose dolphin in the Adriatic Sea is 10,573 and for the 

striped dolphin, 41,533. 

Cañadas et al. (2011) predicted densities of Cuvier’s beaked whales, as one of the most 

sensitive cetacean species to anthropogenic noise (Figure 3.2). 

The estimated total population of monk seals in the Mediterranean Sea is 350 – 450 animals, 

with 250 – 300 in the SEE Med Region (Lüber et al., 2015a). The SEE Med Region is a critical 

habitat for this species, particularly the Aegean Sea, eastern part of the Ionian Sea and 

northern part of the Levantine Sea (Figure 3.3). In addition, potential habitats are registered 

in some parts of the Croatian and Montenegrin waters of the Adriatic Sea (Mackelworth et 

al, 2006; Grupa sredozemna medvjedica, 2008 and Mačić et al, 2014). 

 



16 
 

 

Figure 3.2. Relative density of Cuvier’s beaked whales predicted based on habitat modelling 

(1990 – 2010 data) (Source: Cañadas et al., 2011). 

 

 

Figure 3.3. Updated (2016) distribution of the monk seal in the Mediterranean Sea (Source: 

©Schnellmann/The Monachus Guardian, 2016) 
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Table 3.1. Marine mammals in the Adriatic Sea, Ionian Sea, Aegean Sea and northern Levantine Sea (SEE Med Region)4. Based on Notarbartolo 

di Sciara and Birkun, 2010; IUCN, 2012; Panigada et al, 2017; Fortuna, C.M., Holcer, D., Mackelworth, P. (eds.) 2015. and EUNIS, 2017 

Order/Family/Scientific name Common name (for 
the species) 

Occurrence for the 
Region 

Mostly found or occurred (for 
visitors) 

IUCN Status in the 
Mediterranean5 

Conservation status under 
the EU Habitats Directive 
(based on data from 2007 
– 2012) 

CETACEA      

Delphinidae      

Delphinus delphis Short beaked common 
dolphin 

Regular Strait of Sicily, off Malta, 
eastern Ionian Sea (Gulf of 
Corinth), Aegean Sea 

Endangered (EN) Unfavourable - bad6 

Globicephala melas Long-finned pilot 
whale 

Vagrant One sighting of small pod in the 
north-west Adriatic Sea 

Data deficient (DD) - 

Grampus griseus Risso’s dolphin Regular Eastern and western Ionian Sea, 
southern Adriatic 

Data deficient (DD) Unfavourable – 
inadequate7  

Orcinus orca Killer whale Vagrant Single occurrence in the Ioanian 
Sea 

Critically endangered (CR) - 

Phocoena phocoena  Harbour porpoise Regular Northern Aegean Sea  Endangered (EN) Unfavourable - inadequate 

Stenella coeruleoalba Striped dolphin Regular Adriatic Sea, Ionian Sea, 
Levantine Sea, Aegean Sea? (no 
data) 

Vulnerable (VU) Unkown8 

Steno bredanensis Rough-toothed dolphin Regular Eastern Levantine Sea (Cyprus) Not evaluated (NE) - 
Tursiops truncatus Common bottlenose 

dolphin 
Regular Adriatic Sea, eastern Ionian Sea, 

along the coasts of Sicily and 
Malta, southern Aegean Sea 
(Crete) 

Vulnerable (VU) Unfavourable - inadequate 

Ziphidae      

Ziphius cavirostris Cuvier’s beaked whale Regular Ionian Sea, south of the 
Adriatic, Hellenic trench 

Data deficient (DD) Unfavourable - inadequate 

                                                      
4 Marine mammals regular in the Mediterranean 
5 The IUCN – ACCOBAMS Red List assessments was adopted by the Meeting of Parties to ACCOBAMS in 2007 (Resolution 3.19).  
6 Unfavourable – bad = species is in serious danger of becoming extinct (at least regionally) 
7 Unfavourable – inadequate = a change in management or policy is required to return species in favourable status 
8 Unknown = insufficient information available to allow asssessment 
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Physeteridae      

Physeter macrocephalus Sperm whale Regular Ionian Sea, along the Hellenic 
Trench from the northern 
Ioanian Sea to the western 
Levantine Sea 

Endangered (EN) Unfavourable - bad 

Balaenopteridae      

Balaenoptera physalus Fin whale Regular Strait of Sicily, western Ionian 
Sea, southern Adriatic 

Vulnerable (VU) Unknown 

PINNIPEDIA      

Phocidae      

Monachus monachus Monk seal Regular Eastern part of the Ionian Sea, 
Aegean Sea, north-eastern part 
of the Levantine Sea 

Critically endangered (CR) Unfavourable - bad 
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3.2.1.2. Conservation status and threats 
 

Marine mammals are mostly listed as threatened (categories CR, EN, VU) or lacking in 

information to assess the IUCN Red list status (Table 3.1). Two cetacean species are 

particularly sensitive to the anthropogenic underwater noise: Cuvier’s beaked whale and 

sperm whale. They are assessed as Data deficient (DD) and Endangered (EN), respectively.  

The SEE Med Region seems to be a hotspot for threatened marine mammals (Figure 3.4).  

According to the national reports under the EU Habitats and Bird Directives for the 2007- 

2012 period, the conservation status of cetaceans for the Mediterranean biogeographical 

region is mostly unfavourable, with sperm whales, short beaked common dolphin and monk 

seal under threat of extinction in the region (Table 3.1). 

 

 

 

Figure 3.4. Species richness of marine mammals in the Mediterranean Sea (left) and richness 

of threatened species (right) (Source: IUCN, 2008) 

 

The anthropogenic underwater noise is among the major threats to the marine mammals in 

the Mediterranean Sea, as well as the Black Sea (Figure 3.5). 
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Figure 3.5. Major threats to the resident marine mammals in the Mediterranean and Black 

Seas (Source: IUCN, 2012) 

 

3.2.2. Sea turtles  
 

3.2.2.1. Occurrence, abundance and distribution 

 

Three sea turtles species are regular in the Region: green turtle (Chelonia mydas), 

loggerhead turtle (Carretta caretta) and leatherback turtle (Dermochelys coriacea), but there 

is no evidence of nesting for the latter. Hawksbill (Eretmochelys imbricata ) and Kemp's 

riddle turtles (Lepidochelys kempi ) are considered to be vagrants (Coll et al, 2010 and IUCN, 

2012). The Eastern Mediterranean is the most important area for sea turtle nesting (Figure 

3.6). The aerial survey implemented in the Adriatic Sea also contributed to improvement of 

knowledge about sea turtles in the area, including distribution patterns and abundance 

(Fortuna, Holcer, Mackelworth (eds.), 2015). Loggerhead turtles are a dominant species. 

Probably less than 2% of observed turtles are green turtles. The minimum estimates of sea 

turtles in the area is 31,051.  

http://www.eol.org/pages/455968
http://www.eol.org/pages/1056176
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Figure 3.6. Major nesting sites of Caretta caretta and Chelonia midas in the Mediterranean 
(Source: IUCN, 2012, based on Casale and Margaritoulis, 2010) 

 

3.2.2.2. Conservation status and threats 
 

According to the IUCN Red list assessment at the global level, all three regular sea turtles 

species are threatened; the green turtle and the loggerhead turtle are Endangered (EN), and 

the leatherback turtle is Critically endangered (CR). The conservation status under the 

Habitats Directive for loggerheads and green turtles is unfavourable to bad (EUNIS, 2017).  

Main threats to the sea turtles in the marine habitats are by-catch, intentional killing and 

exploitation. (Casale and Margaritoulis, 2010). However, there is a growing concern about 

impacts of anthropogenic underwater noise (Prideaux, 2017). 
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3.2.3. Fish and invertebrates 

 

3.2.3.1. Occurrence, abundance and distribution 

 

The Mediterranean Sea harbours around 7% of the global number of marine fish species 

(IUCN, 2011). Of the 519 native marine fish species and subspecies, 85% are bony fish and 

15%, cartilaginous fish (sharks, rays and chimaeras). 

The western part of the Mediterranean is richer in number of species due to higher 

productivity (Figure 3.7). In the SEE Med Region the richest are coastal areas of the northern 

Ionian Sea (coasts of Italy and Greece). The endemic species are also more concentrated in 

the western part of the Mediterranean, with the Adriatic Sea standing out as endemism hot 

spot of the Region. The Region is also particularly rich in invertebrates (Figure 3.8). The 

Mediterranean Sea is also the area of distribution of the large marine fish Giant Devil Ray 

(Mobula mobular) (Notarbartolo et al, 2015). Based on the results of the 2010 and 2013 

aerial surveys in the Adriatic Sea, it is estimated that over 3.000 animals are present in 

central and souther Adriatic Sea during summer months (Blue World, 2017). New studies 

also indicate importance of the Levantine basin for wintering of the species. 

 

Figure 3.7. Species richness of native marine fish in the Mediterranean Sea (Source: IUCN, 
2011) 
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Figure 3.8. Spatial predicted patterns of richness of invertebrates in the Mediterranean Sea 
based on the AquaMaps model (Source: Coll et al, 2010) 

 

3.2.3.2. Conservation status and threats 

The majority of species are assessed as Least Concerned (LC), but there are more than 8% of 
threatened fish species and around 29% assessed as Data Deficient (DD), which means there 
is still a significant knowledge gap (IUCN, 2011). Sharks and rays are among the most 
threatened species. Giant Devil Ray is listed as Endangered (EN). More than half of fish 
species are threatened by direct fishing or by-catch (Figure 3.9). 

 

 

Figure 3.9. Threats to native marine fish in the Mediterranean (Source: IUCN, 2011) 
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Fish stocks in the Mediterranean Sea are declining significantly. A recent analysis, based on 
the existing data, shows that 93% of the assessed fish stocks are overexploited, and a 
number of them are on the verge of depletion (Piroddi et al, 2016). Furthermore, over the 
past 50 years the Mediterranean Sea has lost 41% of the number of marine mammals and 
34% of the total amount of fish. The Western Mediterranean Sea and the Adriatic Sea have 
showed the largest reduction (50%) and Ionian Sea much less (8%). The major indicated 
driver for the change is the variability of primary production.  

 

3.2.4. Human population  
 

3.2.4.1. Occurrence and ecological footprint 
 

The Mediterranean is home to around 480 million people, of which one third is concentrated 

in the coastal region. The population primarily inhabits urban areas. Over last 60 years, 

urban population growth has been increasing in all parts of the Mediterranean, from 48 to 

67% (UNEP/MAP, 2016). 

There is significant pressure of human population on biodiversity, which is more amplified 

due to geographical features of the Mediterranean Sea.  

The Mediterranean ecological footprint9 amounts to 3 gha per capita, which means the 

environmental capacity is used faster than it is renewed. It is also higher than the ecological 

footprint on the planet (2,6 gha per capita) (UNEP/MAP, 2013) (Figure 3.10). 

 

 

Figure 3.10. Global ecological footprint (Source: www.footprintnetwork.org, 2013)  

                                                      
9 The Ecological footprint is the measure used to access the level of consumption of available resources related 
to human activities and thus the level of pressure to biodiversity. 

http://www.footprintnetwork.org/
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4. Anthropogenic noise  

 

4.1. General overview of the sources of anthropogenic noise10  
 

4.1.1. Main sources of anthropogenic noise 
 

Maritime traffic, military exercises, seismic surveys, and coastal and offshore projects are 

the main human activities producing underwater noise. They produce noise of different 

frequency, pressure, directionality and duration (Table 4.1). All these activities are very 

much present in the Mediterranean Sea. In the SEE Med Region, the noise hotspots 

identified so far are in the northern part of the western Adriatic, parts of the northern Ionian 

Sea and the Strait of Sicily (Figure 4.1). In addition, one must also take into consideration 

that these activities may cause other problems for the environment such as pollution or they 

may serve as vectors for invasive alien species. There is also a higher possibility for oil spills if 

seismic surveys undertaken in certain areas result in drilling and exploitation activities of 

hydrocarbon resources, and subsequently with an increase of traffic. 

Table 4.1. Noise-generating activity, sound intensity level, bandwidth, major amplitude, 

duration and directionality (Source: Prideaux, 2017) 

 
 

Activity Sound 
Intensity 
Level  

(dB re1 ìPa) 

Bandwidth Major 
Amplitude 

Duration 

 

Directionality 

Military 

Military  

Low-Frequency 
Active Sonar 

240 Peak @ 
1m 

<1kHz- 1khz [unknown] 600-1,000ms Horizontally 
focused 

Military Mid-
Frequency 
Active Sonar 

235 Peak @ 
1m 

1-5kHz [unknown] 1-2s Horizontally 
focused (3 
degrees down) 

Continuous 182 Peak @ 500Hz – 3kHz [unknown] 18 seconds Horizontally 

                                                      
10 The CMS Family Guidelines on Environmental Impact Assessment for Marine Noise-generating Activities 

make a specific distinction between sound and noise in the marine environment. ‘Sounds’ are all natural 

acoustic signals, and include biological (marine animals) and physical processes (earthquakes, wind, ice and rain 

etc). Summed together, these are understood as the ambient (non-anthropogenic) sound levels in a given area. 

‘Noise’ is all anthropogenic acoustic signals that are in addition to the natural ambient background, except with 

using the technical term ‘sound intensity level’ which is also noise.  

 

http://www.cms.int/en/document/annex-adverse-impacts-anthropogenic-noise-cetaceans-and-other-migratory-species
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Active Sonar 1m focused 

Military Mine 
Counter 
Measures Sonar 

[unknown] 100kHz-
500kHz 

[unknown] [unknown] [unknown] 

Seismic Surveys 

Seismic Surveys 260-262 
Peak to Peak 
@ 1m 

10Hz-150kHz 10-120Hz 

also 120dB 
up to 100kHz 

30-60ms Vertically focused 

Civil High Power Sonar 

Single Beam 
Sounders 

240 Peak @ 
1m 

12kHz-
700kHz 
depending 
on the 
application 

[unknown] 0.1ms Vertically focused 

Sidescan Sonar 240 Peak @ 
1m 

12kHz-
700kHz 
depending 
on the 
application 

[unknown] 0.1ms Vertically focused 
fan spread 

Multibeam 
Echosounders 

240 Peak @ 
1m 

12kHz-30kHz, 
70kHz-
200kHz, 
300kHz-
500kHz 
depending 
on the 
application 

[unknown] 0.1ms Vertically focused 
fan spread 

Sparkers and 
Boomers 

204-220rms 
@ 1m 

80Hz-10kHz [unknown] 0.2ms [unknown] 

Chirps 210-230 
Peak @ 1m 

20Hz-20kHz [unknown] 250ms [unknown] 

Coastal and Offshore Construction Works 

Explosions, TNT 
1-100lbs 

272-287 
Peak @ 1m 

2Hz-
~1,000Hz 

6-21Hz <1-10ms Omnidirectional 

Pile Driving 248-257 
Peak to Peak 
@ 1m 

20Hz-20kHz 100Hz-500Hz 50ms Omnidirectional 

Dredging 168-186 rms 
@ 1m 

20Hz-1kHz 500Hz Continuous Omnidirectional 

Offshore Platforms 

Platform 
Drilling 

150 rms @1m 30Hz-40Hz [unknown] Continuous Omnidirectional 

Drill Ships 
(including 
maintenance) 

190 rms @ 
1m 

10Hz-10kHz [unknown] Continuous Omnidirectional 
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Positioning 
transponders 

100 rms @ 
2km 

20kHz – 
35kHz 

[unknown] Continuous Omnidirectional 

Playback and Sound Exposure Experiments 

Ocean 
Tomography 

165-220 
Peak @ 1m 

50Hz-200Hz [unknown] [unknown] Omnidirectional 

Shipping and Vessel Traffic 

Small Vessels 160-180 rms 
@ 1m 

20Hz-10kHz [unknown] Continuous Omnidirectional 

Medium Vessels 165-180 rms 
@1m 

Below 1kHz [unknown] Continuous Omnidirectional 

Large Vessels Low 
Frequency 
180-190 rms 
@ 1m High 
Frequency 
136 rms @ 
700m 

Low 
Frequency A 
few hundred 
Hz High 
Frequency 
0.354khz-
44.8khz 

[unknown] Continuous Omnidirectional 

Pingers 

Acoustic 
Navigation 
Beacons 

160-190 
Peak @ 1m 

8kHz-16kHz [unknown] [unknown] Omnidirectional 

Acoustic 
Deterrent 
Devices 

130-135 
Peak @ 1m 

9kHz-15kHz [unknown] 100-300ms Omnidirectional 

Acoustic 
Harassment 
Devices 

190 Peak @ 
1m 

5khz-20kHz, 
30kHz-
160kHz 
depending 
on the 
application 

[unknown] [unknown] Omnidirectional 

Other Noise-generating Activities 

Acoustic Data 
Transmission 

185-196 @ 
1m 

18kHz-40kHz [unknown] [unknown] Omnidirectional 

Offshore Tidal 
and Wave 
Energy Turbines 

165-175 rms 
@ 1m 

10Hz-50kHz [unknown] Continuous Omnidirectional 

Wind Turbines 90-112 rms @ 
110m 

50Hz-20kHz [unknown] Continuous Omnidirectional 
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Figure 4.1. Noise hotpots in the ACCOBAMS area (Source: Maglio et al., 2016) 

 

The Mediterranean Sea is one of the busiest area for marine traffic. The main routes 

connect the Mediterranean to the Atlantic Sea, Black Sea and Red Sea. In the SEE Med 

Region, the most intensive traffic density is both in the Aegean Sea and the Adriatic Sea, as 

well as the Strait of Sicily (Figure 4.2). 

 

Figure 4.2. Snapshot of maritime traffic density in the Mediterranean based on the 

Automatic Identification System (AIS) (Source: www.marinetraffic.com, 2017) 

When it comes to coastal activities, there are over 1440 harbours and ports in the 

Mediterranean, with high density in the northern part of the Adriatic (Maglio et al, 2016). 

http://www.marinetraffic.com/
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Offshore activities include over 200 hydrocarbon extraction wells, particularly in the Italian 

side of the Adriatic. Construction of offshore wind farms is approved in southern Italy and 

parts of Greece (in the Aegean Sea). 

Available data on military areas for Spain, France, Italy, Greece and NATO show that these 

activities are concentrated in the Western Mediterranean, but they are also present in the 

western and southern parts of the Adriatic Sea, off the Sicily coast and in smaller parts of 

Greek waters (Maglio et al, 2016). However, the war in Syria shifted the military activities to 

the eastern part of the Mediterranean. Several military exercises were organized in the 

waters off Cyprus (Bender, Business Insider, 2015, CyprusMail Online, 2017). 

Seismic surveys, done mostly for oil and gas exploration, are still very much present in the 

region (more information in Chapter 4.2.). 

 

4.1.2. Other sources 
 

Tourism is a very significant economic activity in the Mediterranean. However, tourist 

activities are seasonal, with peaks in the summer. Nautical tourism is one of the common 

activities, particularly in the coastal areas.  
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4.2. Seismic surveys  

 

Box 1. What is a seismic survey? 
 

A seismic survey is a form of geophysical survey widely used for oil and gas (hydrocarbon) 

exploration. It tries to deduce elastic properties of material by measuring their response to 

seismic (elastic) waves, produced by airguns (Figure 4.3). The airguns produce high-intensity, 

low-frequency impulsive noise at regular intervals, mostly between 10 and 300 Hz (Carroll et 

al., 2017). The typical discharge sound intensity level of each pulse of an air gun array is 

around 260-262 dB in water at 1m, peak to peak value, (260-262 dB re 1μPa @ 1m p-p) 

(OSPAR, 2009) every 10-15 seconds, and surveys typically run more or less continuously over 

many weeks (Prideaux, 2017). 

Two-dimensional seismic data (2D) are usually used when searching for hydrocarbons in a 

relatively unexplored area, whilst three – dimensional data (3D) are used for detailed 

mapping in an already known area (Rafaelsen, 2006). For reservoir monitoring, so-called 4D 

seismic is used, which is the equivalent to repeated 3D surveys over time (Dalen, 2007). 

During 2D surveys the vessel follows lines or a grid where the lines are relatively far apart (1 

km or more). One noise source is used, composed of several air guns to form an air gun array 

and one hydrophone cable. The air gun is normally fired every 25 meters or every 10 

seconds at a speed of 5 knots.  

3D surveys use hydrophone cables and, usually, two sources of noise fired alternately. The 

surveys cover a far denser grid with grid meshes as small as 25 x 25 m. This means that the 

ship has to run fewer lines to cover the same area.  

 

Figure 4.3. Scheme of an offshore seismic survey (Source: www.krisenergy.com) 

 

http://www.krisenergy.com/
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4.2.1. Regional overview of seismic surveys  
 

In the last decade the SEE Med Region has become an area of growing interest for 

exploration and exploitation of oil and gas. While, for instance, the Strait of Sicily and part of 

the Levantine Sea off Cyprus were surveyed since the early 2000’s, in 2012 and 2013, seismic 

surveys extended to the areas of the Adriatic Sea and Aegean Sea (Maglio et al., 2016). 

Based on available data, one can conclude that significant parts of the Mediterranean Sea 

have been the subject of seismic surveys since 2005 (Figure 4.4). 

As it stands now, all regional seas in the SEE Med, apart from the Aegean Sea, are to be 

subjects of future seismic surveys. 

According to the available information, in addition to the planned future surveys displayed in 

Maglio et al., 2016, new developments emerged in the area of the southern Adriatic, off 

Montenegro near the border with Albania (EIA study, 2017) and south of Cyprus (ENI, 2017) 

(Figure 4.5). Furthermore, in the spring of 2017, Turkey launched a vessel to carry out 

seismic surveys northwest of Cypriot island, in the EEZ (LGC News, 2017).  

As for Montenegro, the Strategic Environmental Assessment was concluded in 2016 for 

Programme of exploration and production of hydrocarbons in the offshore of Montenegro. 

Before that, the first bid round for the award of Hydrocarbons Production Concession 

Contracts was launched in 2013 in which 13 blocks/parts of blocks were offered 

(Montenegro Hydrocarbon Administration, 2016). Based on submitted offers the 

Government of Montenegro signed 30 years Concession Contracts for Production of 

Hydrocarbons (PCC) in part of Montenegrin waters for 6 blocks in September 2016 and 

March 2017, respectively (Milić, Glas Amerike, 2017). As a first step, implementation of 3D 

seismic surveys is foreseen in 2018. The EIA study11 was prepared for 4 blocks and from end 

of September to beginning of November 2017 this study was a subject of the public 

consultation process (EPA, 2017). The special Commission appointed by the Director of the 

Environment Protection Agency of Montenegro has to assess whether the study sufficiently 

proved that such seismic survey would not have negative impacts to marine environment. 

The next bid to extend the explorations is already announced for 2019 (Milić, Glas Amerike, 

2017). The southern part of the Adriatic has also been an area of interest for seismic surveys 

in Italian waters. 

Hydrocarbons have been also explored and produced in Malta's south-eastern offshore area 

(Continental Shelf Department, 2017).  A 3D seismic survey was carried out in the end of 

2016, and collected data from is being processed and analyzed. 

 

                                                      
11https://www.dropbox.com/s/f57d6lx6vy2eex6/Elabora%20o%20pricjeni%20uticaja%20na%20zivotnu%20sre
dinu_EN.pdf?dl=0 
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The Levantine Sea has also become one of the most dynamic areas for hydrocarbons 

exploration and exploitation activities. In 2015 the large gas reserve was discovered in 

Egyptian waters close to Egypt/Cyprus border; Zohr 1 – well (Esestime et al, 2016) (Figure 

4.6), which contributed to intensification of activities in the offshore area south of Cyprus, 

including planned 2D and 3D seismic surveys (CyprusMail online, 2017a). This case stresses 

the transboundary feature of the seismic surveys issue and calls for cooperation with 

countries beyond the SEE Med Region.  

 

   

Figure 4.4. Areas of seismic surveys (licensed and implemented) in the Mediterranean from 

2005 to 2015 (Source: Maglio et al., 2016) 
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Figure 4.5. Planned seismic surveys (licensed, under the application) in the wider SEE Med 

Region, presumably until 2020 (based on Maglio et al., 2016 and updated with data for 

Cyprus and Montenegro). Prepared by Silvia Frey, PhD and Bruno Claro from OceanCare. 

 

 

Figure 4.6. Map indicating the location of Zohr Discovery and complexity of hydrocarbon 

exploration activities in the Levantine Sea (white lines show the Spectrum 2D seismic library) 

(Source: Esestime et al, 2016) 
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5. Impacts of anthropogenic underwater noise on marine 
biodiversity, focussing on the impacts of seismic surveys 

 

5.1. Cumulative impacts to the marine environment 

 

No threat to marine diversity exists alone. The National Centre for Ecological Analysis used a 

model which overlapped the most significant human pressures on the Mediterranean 

marine environment with a distribution of ecosystem types of various vulnerability. It shows 

that the Mediterranean Sea environment is already significantly impacted (Figure 5.1).  

Hence, each new pressure in terms of content and spatial coverage, contributes to further 

degradation and losses. The analysis suggests that the Adriatic Sea is one of the most 

impacted areas. 

In addition, species are parts of a complex trophic network. Elimination or degradation of 

one piece of this puzzle affects others (Figure 5.2). 

 

Figure 5.1. Model of cumulative environmental impacts in the Mediterranean (Source: 
National Centre for Ecological Analysis, 2008. Format used in this report acquired at 
www.grida.no) 
 

 

http://www.grida.no/
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Figure 5.2. Flow diagram of the Mediterranean Sea ecosystem to illustrate linkages between 
various species (Source: Piroddi et al, 2016) 

 
 

5.2. Impacts of anthropogenic noise, with a focus on seismic surveys 
 

Sound travels approximately four times faster in seawater than in air. (Brekhovskikh and 

Lysanov, 2006, Au and Hastings 2009, Ross 2013). Given the characteristics of seawater as a 

medium, sound can covers longer distances at higher amplitude levels than in air (Nelms et 

al., 2016, Prideaux 2017). No wonder that many marine organisms use sound to 

communicate, navigate, locate food and  generally sense and interpret their environment 

(NPWS, 2014). On the other hand, an array of human activities produce underwater noise, 

often at similar frequencies, which may have harmful effects on marine biodiversity.  

Animals that are exposed to elevated or prolonged anthropogenic noise may experience 

direct injury ranging from bruising to organ rupture and death (barotrauma). This damage 

can also include permanent or temporary auditory threshold shifts, compromising the 

animal’s communication and ability to detect threats. Animals can be displaced from 

important habitats. Finally, noise can mask important natural sounds, such as the call of a 

mate, the sound made by prey or a predator.   

In addition, factors such as stress, distraction, confusion and panic, can affect reproduction, 

death and growth rates, in turn affecting the long-term welfare of populations of animals. 

(Southall et al., 2000, Southall et al., 2008, Clark et al., 2009, Popper et al., 2014, Hawkins 

and Popper, 2016, Prideaux, 2017b)  

Several groups of fauna have been well researched, particularly marine mammals and fish 

(Figure 5.3). In the following sections an overview is given of the recorded impacts on these 

particular taxa, with a focus on effects from anthropogenic underwater noise produced from 

seismic surveys. 
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Figure 5.3. Proportion of scientific papers on anthropogenic noise across fauna (Source: 

Williams et al, 2015) 

 

5.2.1. Impacts on marine mammals 

There is a specificity in the auditory ability and functional frequencies for different marine 

mammal species (Table 5.1). Cetaceans from the region mostly operate in the mid 

frequencies. This overlaps with noise produced by certain anthropogenic sources (Figure 

5.4).  

Table 5.1. Functional frequencies of the various marine mammal species in the SEE Med 

Region (adapted from NPWS, 2014 and NOAA, 2016) 

Marine mammals groups 

 

Species in the SEE Med 

Region 

Frequencies 

CETACEANS   

Baleen whales Fin whale 7Hz – 22 kHz (Low 

frequency) 

Most toothed whales, 

dolphins 

Sperm whale, killer whale, 

Cuvier’s beaked whale, 

dolphin species 

150 Hz – 160 kHz (Mid 

frequency) 

Certain toothed whales, 

porpoises 

Harbour porpoise 200 Hz – 180 kHz (High 

frequency) 

PINNIPEDS  Monk seal 
50 – 86 Hz 
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Figure 5.4. Frequency range for communication between marine mammals compared with 

frequencies of noise produced by certain anthropogenic sources (Source: Dalen, 2007) 

 

The knowledge about actual impacts of anthropogenic underwater noise from seismic 

surveys on marine mammals has grown considerably in recent years. Potential and known 

impacts may be grouped in several categories ranging from possible physical damage to 

indirect effects, such as noise driven shifts in availability of prey (Table 5.2).  

 

Table 5.2. Potential impacts of noise exposure (Source: Hawkins and Popper, 2016) 

 

Impact Effects on animal 

Mortality Death from damage sustained during noise exposure 

Injury to tissues; 

disruption of 

physiology 

Damage to body tissue, e.g internal haemorrhaging, disruption of gas-

filled organs like the swim bladder, consequent damage to surrounding 

tissues 

Damage to the 

auditory system 

Rupture of accessory hearing organs, damage to hair cells, permanent 

threshold shift, temporary threshold shift 

Masking Masking of biologically important sounds including sounds from 

conspecifics 

Behavioural 

changes 

Interruption of normal activities including feeding, schooling, spawning, 

migration, and displacement from favoured areas 

                 These effects will vary depending on the noise level and distance 
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5.2.2. Impacts on sea turtles 

 

Sea turtles are highly migratory, moving periodically within the marine environment and into 

the terrestrial environment to forage and breed (Godley et al, 2010).  

The effects of anthropogenic noise from seismic surveys on sea turtles is much less 

researched than those on marine mammals (Figure 5.3). Still, some knowledge exists. 

Research on the majority of the sea turtles occurring in the SEE Med region shows that they 

are able to detect sounds of low frequencies, which overlap with the low frequency noise of 

seismic airguns (Nelms et al, 2016). Similar to marine mammals, noise from airguns 

potentially cause physical damage, hearing damage, behavioural change, chronic impacts, 

and stress (Popper et al., 2014), as well as entanglement in the equipment (Nelms et al., 

2016).  According to McCauley et al. (2000), a typical airgun array operating in the depths 

between 100 and 120 m could impact the behaviour of sea turtles at 2 km and cause 

avoidance at around 1 km. Hearing thresholds of sea turtles are still unknown. 

 

5.2.3. Impacts on fish and invertebrates 

Fish are also able to detect sound. The sensitivity to certain frequencies varies in different 

fish species. For instance, the cartilaginous fish (sharks, rays), which lack gas-filled air 

bladders, are highly sensitive to low frequency sound (approximately 20 to 1,500 Hz) 

(Myrberg, 2001; Casper, 2013). Fish with swim bladders are more susceptible to physical 

injury such as barotrauma (Popper et al., 2014). Invertebrates have structures which enable 

detection of sound waves in their immediate vicinity (Kaifu et al., 2008). Besides sea turtles, 

sharks and rays are very under-represented in anthropogenic noise impact studies (Weilgart, 

2017). 

Seismic surveys may have physical, behavioural, physiological, and catch rate effects on both 

fish and invertebrates (Carroll et al, 2017). Again, a reduction in fish availability has effects 

on cetaceans and other species in the food web. 

For fish, there are few actual data about physical injuries caused by seismic surveys. 

Behavioural changes are better known, although often based on experiments in laboratories. 

These show both negative and positive impacts. There is a lack of knowledge about masking 

of natural sounds by seismic surveys, as well as effects on biological and physiological 

processes (Carroll et al, 2017).  

Some commercial fish catch was reduced up to 80% due to noise (Weilgart, 2017). However, 

there is contradictory evidence regarding the impacts of seismic surveys, in particular 

(Carroll et al., 2017). For invertebrates, no effects on catch rates have been detected so far 

(Carroll et al., 2017). It should also be noted that most of the research has been carried out 

outside of the Mediterranean region. 
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Recent studies show that widely used marine seismic survey air gun operations negatively 

impact zooplankton (McCauely et al., 2017). In addition, it is also documented that 

anthropogenic noise such as ship noise even affects DNA integrity of mussels (Kight & 

Swaddle, 2011, Wale et al.,2016). These impacts can cause reduced growth, reproduction, 

and immune response. 

 

5.3. Impacts on regional populations  
 

There is a lack of knowledge about actual impacts of anthropogenic noise in general at the 

population level in the Mediterranean Sea, let alone about the impacts of seismic surveys. 

One of the primary reasons is a lack of baseline knowledge about the abundance and 

distribution of species.  On the other hand, even if certain baseline knowledge exists, it is 

difficult to correlate seismic surveys with recorded mortality. In the Croatian part of the 

Adriatic Sea, for example, a 2D seismic survey was implemented at the end of 

2013/beginning of 2014. The recorded mortality of cetaceans in the Adriatic Sea, as well as 

sea turtles in the Croatian part of the Adriatic, increased in 2014 when compared to 2013, 

for about 24% for each group of species (Fortuna, Holcer, Mackelworth (eds., 2015 and Jelić 

et al., 2017). It may be a consequence of the increased monitoring effort under the IPA 

Adriatic NETCET project (2012 – 2015), as well as the stranding of sperm whales in the 

second half of 2014. It should be noted that due to the bad conditions of the carcasses, it 

was difficult to determine the cause of mortality. However, interaction with fisheries was the 

most common recorded cause, as well as mechanical injuries of sea turtles (Fortuna, Holcer, 

Mackelworth (eds.), 2015 and Jelić et al., 2017). There was no proven link to seismic surveys, 

though one should consider that this would be difficult to demonstrate. On the other hand, 

there was a case in the western Mediterranean Sea when it was suspected that seismic 

surveys caused atypical mass strandings of sperm whales (ACCOBAMS SC10, 2015). 

 

5.4. Socio – economic impacts 
 

The consumption of energy is fundamental to modern society and the main source are fossil 

fuels. Although the burning of fossil fuel and the resulting climate change  have resulted  in a 

shift of focus to  renewable sources of energy, according to the International Energy Agency, 

in 2040, oil and gas will probably meet half the global growing energy needs (OECD, IEA, 

2016). A healthy environment is a requirement for human existence and economic activities. 

The Mediterranean Sea could be viewed as an arena of competition for space and resources. 

For example, the Mediterranean is a known tourist hot spot. Concerns have been raised by 

many stakeholders not exclusively relating to seismic surveys per se, but in reaction to the 

general hydrocarbons exploration and exploitation activities and possible negative events. 

Oil spills, as one of possible consequences, would put not just marine biodiversity at risk but 

also other interests, such as tourism and fisheries, at least in some areas.  
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This issue was raised during debates about seismic surveys and possible future oil 

exploitation in Croatia, especially as the Croatian economy depends significantly on tourism. 

The share of travel and tourism contribution to the GDP in Croatia is among the highest in 

Europe – 24,7%, followed by other countries in the region – Montenegro, Cyprus, and 

Greece (Figure 5.4). Any oil spill in a semi-enclosed area such as the Adriatic Sea, may be the 

end of tourism in the region, at least for some time. The central part, as well as the entrance 

to the Adriatic Sea are already indicated as hotspots of possible oil spills, which is related to 

transport of hydrocarbons (UNEP/MAP, 2012) (Figure 5.5). In addition, there is a potential to 

develop wildlife based tourism in the SEE Med Region. 

 

Another activity to consider is fisheries. Fish stocks are already significantly depleted and 

there are documented impacts of noise from seismic surveys on fish stocks and zooplankton. 

 

 

Figure 5.4. Contribution of travel and tourism to GDP (Source: WTTC, 2017) 
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Figure 5.5. Possible oil spills detected by satellites (Source: UNEP/MAP, 2012. Format used in 

this report acquired at www.grida.no) 

 

5.5. Future areas of potential impacts on marine biodiversity 
 

The possibility of impacts from seismic surveys in the SEE Med region could be foreseen 

when planned seismic surveys are viewed in the context of the areas identified as important 

for marine biodiversity. Parts of the Adriatic Sea and Hellenic trench are the areas of overlap 

of strongest marine biodiversity and planned seismic surveys (Figures 5.6. a to d).  

  

http://www.grida.no/
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Figure 5.6. Planned seismic surveys in the context of different international/EU level modes 

of spatial protection a) EBSAs, b) IMMAs c) ACCOBAMS CCH, d) NATURA 2000 (protected 

area boundaries provided by IMMAs Task Force of the IUCN, ACCOBAMS and acquired from 

the web). Prepared by Silvia Frey and Bruno Claro from OceanCare. 
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6. Existing mechanisms for the mitigation of negative impacts of 
anthropogenic underwater noise 

 

6.1. Legislation framework and policy documents 
 

The international and national communities have recognised the issue of anthropogenic 

underwater noise, which is reflected in the respective legislative frameworks and strategic 

documents. These frameworks represent the legal basis for further concrete conservation 

mechanisms and measures. 

 

6.1.1. International level 
 

Global and regional environment/biodiversity conservation agreements have addressed 

anthropogenic noise by adopting a number of decisions and resolutions. The main global 

agreement for biodiversity conservation is the Convention on Biological Diversity (CBD). 

Other relevant conventions are more specific in their scope. The Bonn Convention or 

Convention on Migratory Species (CMS) is focused on conserving and protecting of species 

within their whole life cycle. In fact, Cuvier’s beaked whale in the Mediterranean Sea has 

been listed in both CMS’s Appendices (endangered migratory species and migratory species 

conserved through Agreements) by the 11th Conference of Parties in 2014, because the 

scientists had identified the connection between atypical mass strandings of Cuvier´s beaked 

whales and intense anthropogenic underwater noise.   

 

International Convention for the Regulation of Whaling (ICRW) with the International 

Whaling Commission (IWC) focuses on cetaceans, with anthropogenic underwater noise 

issue predominantly discussed by IWC’s Scientific and Conservation Committees. But the 

sectorial international organisations such as the General Fisheries Commission for the 

Mediterranean (GFCM), the International Maritime Organization (IMO) have also started to 

address anthropogenic noise.  

In the Mediterranean area specifically, most relevant are the ACCOBAMS Agreement 

(cetaceans) of the Bonn Convention; the Barcelona Convention with several protocols, 

including the SPA/BD Protocol (marine species and habitats) and Protocol on Integrated 

Coastal Management (ICZM Protocol); and GFCM (fisheries). The Bern Convention is 

particularly relevant for countries that are not members of the European Union, due to the 

fact that the provisions and objectives of the Bern Convention are implemented into 

European Union legislation via the EU’s Habitats Directive.  
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The Convention on Environmental Impact Assessment in a Transboundary Context (ESPOO 

Convention) and its Protocol on Strategic Environmental Assessment (SEA) should also be 

mentioned in relation to the transboundary environmental impact assessment. 

The majority of the SEE Med countries are signatories or parties to these agreements.  

In 2015 the world leaders adopted the United Nation’s Global 2030 Agenda for Sustainable 
Development with 17 Sustainable Development Goals (SDG). This Agenda should shape 
national development plans over the next 15 years. The particular attention has been given 
to the issue of the anthropogenic noise. Among all, the detrimental effect of ocean noise on 
fish and fisheries was identified as a problem and remedy actions were proposed (UN, 2017).  
 
The main global biodiversity conservation specific strategic document is the Strategic Plan 

for Biodiversity 2011-2020 (Aichi targets), adopted in the scope of the CBD. Its counterpart at 

the pan-European level is the Pan-European 2020 Strategy for Biodiversity. The Strategic 

Action Programme for the Conservation of Biological Diversity (SAP BIO) in the 

Mediterranean Region was launched in 2004 by RAC/SPA. The strategic action objectives 

include, above all, reducing negative impacts on biodiversity. 

The ACCOBAMS Strategy 2014-2023 was developed and adopted by Parties in 2013. In the 

scope of the Strategy overall objective, 10 supportive specific objectives were identified and 

linked to the Aichi targets and targets of the EU Biodiversity Strategy to 2020. The overall 

objective is to improve the current conservation status of cetaceans and their habitats in the 

ACCOBAMS area. 

One of the specific objectives is the reduction of human pressures, with activities proposed 

to address the issue of anthropogenic noise, mostly by identifying, mapping, and monitoring 

sources of noise, as well as updating the mitigation guidelines. 

 

6.1.2. EU level 
 

The Habitats Directive, Marine Strategy Framework Directive (MSFD), Environmental Impact 

Assessment Directive (EIA Directive) and Strategic Environmental Impact Directive (SEA 

Directive) are the most relevant parts of the EU acqui communitaire which addresses nature 

conservation and anthropogenic underwater noise. In addition, there is a new Directive on 

Maritime Spatial Planning, which aims at balanced use of already competitive maritime 

areas. This Directive obliges all EU countries to develop maritime spatial plans by 2021. 

 The most important directives to point out are the Habitats Directive and MSFD. The aim of 

the Habitat Directive is to ensure Favourable Conservation Status (FCS) of some 220 habitats 

and approximately 1000 species of European interest, listed in the Directive's Annexes. 

Above all, the Directive stipulates setting up of a network of protected sites - NATURA 2000 - 

across the European Union. Marine species listed on Annex II of the Directive are the species 

which are conservation objectives of specific NATURA 2000 sites. These are all sea turtle 
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species, but only two cetacean species; the common bottlenose dolphin and harbour 

porpoise.  

Such a listing is reflection of species related information coming predominantly from the 

northern European waters, as there is only one population of harbour porpoise in the 

Mediterranean Sea, and the common bottlenose dolphin is more abundant than many other 

species in this region.  

For effectiveness of NATURA 2000, the Directive requires adequate management of the sites 

together with application of the appropriate assessment mechanism. 

Cetacean species most sensitive to the anthropogenic noise are not listed as “NATURA 2000 

species”. However, all cetacean species are strictly protected in the EU both within and 

outside NATURA 2000 sites (listed on Annex IV of the Habitats Directive). 

The MSFD aims to achieve Good Environmental Status (GES) of the EU marine waters and 

beyond by 2020. GES is measured through 11 descriptors, including the ones on ambient and 

impulsive noise (Descriptor 11). 

The contents of the directives will be further elaborated on in Chapter 6.3. 

The EU Biodiversity Strategy to 2020 is the main strategic document for biodiversity 

conservation. It was adopted in 2011 by the European Commission, taking into account 

globally set Aichi targets. The first of six major targets is full implementation of the Birds and 

Habitats Directives. 

The EC also adopted the EU Strategy for the Adriatic and Ionian Region (EUSAIR). The main 

pillars are blue growth, environmental quality, sustainable tourism and connecting the 

region. 

 

6.1.3. National level 
 

All SEE Med countries have in place a national nature conservation legislation framework. 

As members of the EU, Croatia, Cyprus, Greece, Italy and Malta had to harmonise their 

national legislation with the EU’s. Albania, Bosnia and Herzegovina, Montenegro and Turkey 

are non-members of EU.  

Albania, Montenegro, and Turkey are EU candidate countries and Bosnia and Herzegovina a 

potential candidate. Among them, only Montenegro started accession negotiations in 2012. 

Albania has already transposed most of the Habitats Directive provisions into national 

legislation, followed with Montenegro (data for Birds Directive only, in process for Habitats 

Directive) and Bosnia and Herzegovina (Vasiljević, Pokrajac, Erg (ed.), 2017). However, due to 

the complex situation in Bosnia and Herzegovina, nature conservation is regulated by laws 

adopted at an entity (regional) level, without integration at the national level. There are also 

efforts to harmonise Turkish national legislation with the EU.  
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National Biodiversity/Nature Protection Strategies and Action Plans (NBSAPs) are the main 

nature conservation policy documents and the principal instruments for implementing the 

Convention on Biological Diversity at the national level. All SEE Med countries have adopted 

at least one of the National Biodiversity Strategies and Action Plans.  

 

6.1.4. Other strategic documents 
 

Several strategies for the conservation of specific species or groups of species exist at the 

regional level.  

RAC/SPA developed Action plans for the conservation of cetaceans, sea turtles and monk 

seals in the Mediterranean Sea, adopted in the framework of the Barcelona Convention. 

Strategies on the conservation of sea turtles and cetaceans in the Adriatic Sea 2016 – 2025 

were prepared under the NETCET project. These two strategies were prepared by 

stakeholders with an affiliation to nature conservation and without official adoption of the 

documents. Still, it was an attempt to harmonise conservation efforts at the Adriatic Sea 

level. One of the identified objectives is to reduce the impact of threats to cetaceans and sea 

turtles with several actions to address the issue of anthropogenic noise.  

 

6.2. Mitigation guidelines 
 

The standardized guidelines to address the impacts of anthropogenic noise are being 

produced in the frameworks of several international agreements.  

The most relevant for the region have been ACCOBAMS Guidelines, adopted by the 4th 

Meeting of Parties in 2010 as an integral part of the Resolution 4.17. The Guidelines include 

a number of measures for the mitigation of impacts of anthropogenic underwater noise on 

cetaceans from various sources, including seismic surveys and airgun uses. A need for the 

precautionary principle is stressed, as well as a need for the undertaking of an EIA before 

granting approval for noise-producing activities.  

In addition, the increase of seismic activities in the ACCOBAMS area has called for Marine 

Mammal Observers (MMO) of high quality in knowledge, experience and performance. As a 

result, a certification system for highly qualified MMOs was developed and adopted by the 

6th Meeting of Parties in 2016--Resolution 6.18. It includes elements such as adequate 

training, development of standard formats for data collection, certification of MMOs and 

periodical renewal of their status, as well as a requirement to certified MMOs to report after 

each mission at sea. 
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The CMS Parties adopted Resolution 10.24 in 2011, which promotes development of 

mitigation guidelines. Resolution on Adverse Impacts of Anthropogenic Noise on Cetaceans 

and Other Migratory Species was adopted at the 12th Conference of Parties (COP 12) of the 

CMS in October 2017, and endorsed the CMS Family Guidelines on Environmental Impact 

Assessment for Marine Noise-generating Activities12.  

The Guidelines were developed through two comprehensive consultation processes that 

extended over a full year. The Guidelines provide advice to decision-makers to assess 

negative impacts of anthropogenic noise from various sources before approvals to proceed 

are granted. This information also supports informed mitigation programmes to be 

designed. The EIA Guideline for each anthropogenic noise-generating activity should be used 

together with appropriate modules on species and impact from the Technical Support 

Information, and adjusted to regional and domestic circumstances. When assessing the 

environmental impacts of seismic surveys (air gun and alternative technologies) the 

Guidelines provide detailed information about several areas that should be considered, 

including full descriptions of the research area, equipment to be used and activity; 

independent, scientific modelling of noise propagation loss; species impact; mitigation and 

monitoring plans, reporting plans; as well as consultation and independent review (Annex I). 

Croatia also prepared an expert basis for national guidelines for mitigation of impacts of 

anthropogenic noise on marine mammals and sea turtles. Development of such guidelines 

was the requirement of the EC coming from the EU pilot opened due to possible non-

compliance with the EU legislation of an implemented 2D seismic survey in Croatian waters. 

The guidelines are expected to be adopted by the relevant authority.  

 

6.3. Conservation mechanisms and measures 

 

6.3.1. Inventorying, monitoring, and threat assessments 
 

Knowledge about the state of marine biodiversity is fundamental for conservation actions 

and a timely response to emerging issues. This knowledge is acquired through inventorying 

and monitoring of both biodiversity and threats, proper data management and threat status 

assessments. All these actions are also required for the implementation of the 

aforementioned international, EU and national legislation, as well as associated 

progress/implementation reporting.  

However, current efforts are still not systematic and sufficient. There is even a lack of 

baseline knowledge about large, charismatic species like cetaceans. For example, 

information about abundance and distribution exists only sporadically in some areas, such as 

the Cres- Lošinj area in northern Adriatic (Croatia). Recently, with the launching of aerial 

                                                      
12 http://www.cms.int/en/document/annex-adverse-impacts-anthropogenic-noise-cetaceans-and-other-
migratory-species 
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surveys, more knowledge is being acquired in areas such as the Adriatic Sea and Strait of 

Sicily. The “ACCOBAMS Survey Initiative” project, with a field survey planned for the summer 

of 2018, will be the first comprehensive survey of the abundance and distribution of 

cetaceans in the Mediterranean Sea which should shed more light on the state of cetaceans 

in the area. The LIFE EUROTURTLES project should give more insight into populations of 

loggerhead and green turtles in the SEE Med region and propose conservation measures.  

Knowledge about threats and their impacts is also limited. There are stations to measure 

ambient noise in some areas of the Region. Furthermore, the first overview of noise sources 

and noise hotspots was given in the scope of ACCOBAMS. There is also an effort to establish 

a Mediterranean impulsive noise register (ACCOBAMS SC11 Report, 2017). The idea of 

register was initiated by the MSFD, expanded to the Mediterranean Sea area through the 

Ecosystem Approach Initiative led by the UNEP/MAP Barcelona Convention. Finally, the 

responsibility for register’s establishment was given to ACCOBAMS (ACCOBAMS MOP6, 

2016).                                                                      

The actual status of species can be identified through the IUCN Red List Assessment or the 

conservation status under the Habitats Directive. For cetaceans specifically, the assessment 

in the ACCOBAMS area together with the IUCN was made in 2006 and the following will be 

implemented after the ACCOBAMS survey.  

Availability of data is an issue. Global and regional species datasets exist, such as OBIS-

SEAMAP or GBIF. The NETCCOBAMS platform is being established in the framework of 

ACCOBAMS. A significant amount of data about noise sources is available via the web, but 

there is no central place for these data. Also, there is an issue of confidentiality regarding 

implemented seismic surveys. 

 

6.3.2. Stranding networks 
 

A timely response to stranding events may mitigate mortality and help injured animals to 

recover. In addition, information about any recorded mortality may give certain insights into 

threats. 

Countries in the SEE Med Region have some form of operational stranding networks. These 

also include recovery and rehabilitation centres, mostly for sea turtles (Figure 6.1). According 

to the 2016 ACCOBAMS national reports, organised national stranding networks for 

cetaceans exist only in Croatia, Greece, Italy and Slovenia. During implementation of the 

NETCET project, contacts were established between various participants involved in the 

stranding networks of the Adriatic Sea. It was also proposed to organise the Adriatic 

Emergency Team in the future (Štrbenac (ed.), 2015).   

There is an ongoing effort to fill all recorded data about cetacean mortality into a unique 

Mediterranean database: MEDACES, hosted by University of Valencia. 
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Figure 6.1. Overview of rehabilitation centres for sea turtles (red), first-aid centres (blue) and 

informal or temporary facilities (green) in the Mediterranean. (Source: MEDASSET, 2017)  
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6.3.3. Protection of areas 
 

The oldest mechanism for the conservation of biodiversity is the use of protected areas. In 

the Mediterranean Sea and SEE Med region there are areas of international, EU and national 

designations which are either recognised as important habitats for marine biodiversity or are 

legally and functionally protected.  

SPAMIs are areas designated for the conservation of species and habitats under the SPA/BD 

protocol and they already require certain management in place. EBSAs are special areas 

identified under the scope of the CBD to support a healthy marine environment. The IUCN’s 

IMMAs for marine mammals is a tool to ensure conservation of the most valuable habitats of 

marine mammals, either through the designation of protected areas or some other means of 

conservation. ACCOBAMS’s CCHs are valuable areas for cetaceans and the ACCOBAMS 

Parties are asked for designation of these areas in one of the protected areas categories. 

However, all these international recognitions of important areas are a “soft” conservation 

mechanism and mostly without actual management structures.  

Nevertheless, there are areas protected in national categories, more or less adjusted to IUCN 

categories. These areas, particularly national parks, have been managed by special legal 

entities established for that purpose.  

The spatial protection mechanism with most weight in terms of functionality is NATURA 

2000. NATURA 2000 is established in the marine part of the EU countries of the SEE Med 

Region, but not in all countries. Croatia still has a scientific reserve for sea turtles, which 

means the establishment of NATURA 2000 for sea turtles requires better knowledge.  

Although the management of NATURA 2000 is challenged, there is one mechanism which 

contributes to actual implementation of NATURA 2000 and that is appropriate assessment 

(more information in Chapter 6.3.4). 

Furthermore, fishery regulated areas could also contribute to the implementation of 

conservation measures. Fishery restricted areas (FRS) are established under the GFCM to 

protect deep sea habitats and essential fish habitats (EFH) (FAO, 2017). The majority of them 

are located in the SEE Med Region: in the northern Ionian Sea, Strait of Sicily and south of 

Cyprus. Similar areas are designated at a national level too. In Italy for example, Biological 

resource Protection Areas (BPAs; Zone di Tutela Biologica) are established with commerical 

and recreational fisheries prohibited. The largest such area in the Adriatic is the 

Pomo/Jabuka pit area in the central Adriatic with a surface area of over 2,200 km2 (Fortuna, 

Holcer, Mackelworth (ed.), 2015). At the 41st session of the GFCM in October 2017, this area 

is also recognised as FRS. 

The majority of the areas with some form of international designation in the SEE Med Region 

include the northern and southern Adriatic, parts of the Strait of Sicily, the Hellenic Trench 

and parts of the Aegean Sea. The northern Levantine Sea is identified as an EBSA (for more 

information see Figure 5.6. a to d. 
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In addition, establishment of “quite zones” was proposed at the 10th Meeting of the 

ACCOBAMS Scientific Committee, as possible solution to mitigate negative impacts of 

anthropogenic noise to some of the most sensitive species (Lüber et al, 2015b). In order to 

ensure functionality of “quite zones”, it was recommended to establish four Specially 

Protected Areas of Mediterranean Importance under Barcelona Convention (SPAMI), 

covering critical habitats of the Cuvier’s beaked whale and monk seal in the Mediterranean 

Sea (Figure 6.2).  

 

 

Figure 6.2. Proposed “quite zones” in the Mediterranean Sea (Source: Lüber et al, 2015b) 

 

6.3.4. Environmental and nature impact assessments 
 

Environmental and nature impact assessments (ENIA) are powerful tools to prevent or 

mitigate impacts of human intrusions into the environment. These assessments should be 

made initially at the strategic level and then at the level of particular projects/activities. 

SEAs, EIAs and appropriate assessments (since they apply only to NATURA 2000 sites) are 

carried out in EU countries.  

In 2015 Italy introduced a specific approach for obtaining permits for oil and gas exploration 

in its waters. Namely, Environmental Impact Assessment Commission of the Ministry of 

Environment mandated seismic surveys operators to apply standard scientific protocol, 

which includes monitoring of marine mammal presence 60 days before and after the survey, 

as well as during the survey (Fossati et al, 2017).  
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The EIA is used in the non-EU countries. However, EIAs for seismic surveys started to be 

implemented recently.  Specifically, after some debate, the EIA Directive was amended in 

2015 so as to enable application of its mechanism to seismic surveys.  

There are still some limitations and challenges with adequate implementation of ENIAs. In 

the appropriate assessment specifically, the focus is only on NATURA 2000 species and they 

do not include the most sensitive species of cetaceans, such as Cuvier’s beaked whale.  

Furthermore, the quality of environmental impact assessment studies is questionable 

(Wright et al 2013, Prideaux and Prideaux 2015).  

Lack of and availability of data is also an issue. Although the main principle of the ENIAs is 

that the proponents (who usually commission the preparation of the study) prove that their 

project would not harm the environment and as such, should acquire data in the absence of 

already existing information. The interpretation of data is also a challenge, particularly the 

cumulative impacts.  

Once the project is improved and mitigation measures are prescribed, there is an issue of 

surveillance as to whether these measures are properly implemented and are they actually 

effective. 

Defensible EIAs, representing the Best Available Techniques and Best Environmental 

Practice, should provide regulators with decision-making certainty by ensuring appropriate 

transparency, natural justice, independent peer-review and appropriate consultation. Each 

of these elements complements and supports the others. (Prideaux, 2017). 

 

6.4. Institutional and financial capacities 
 

Implementation of existing mechanisms requires good institutional, individual and financial 

capacities. All SEE Med countries have established a certain institutional framework both for 

nature conservation and energy sectors. In principle, it includes governmental and local 

authorities and agencies, non-governmental organisations, the scientific community and 

private companies. As already mentioned, countries also join regional and international 

organisations. Human capacities are always an issue, as well as lack of communication and 

cooperation between different stakeholders at all levels.  

Public funding, such as funding coming from the EU and national budgets, seems to be more 

in focus when it comes to implementation of conservation measures. However, there is a 

question whether private funding should overtake a part of the financial burden, particularly 

due to the fact that many problems for biodiversity and nature in general arise from the 

activities implemented by private companies. National budgets are also very limited and the 

majority of the countries is not able to adequately finance implementation of conservation 

mechanisms and measures. There are many requirements coming from the EU legislation 

and strategies, hence the EU provides a good share of the funding in the Region. Some of the 

EU funding possibilities include transboundary programmes like INTERREG, LIFE or Structural 
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and investment funds, for which allocation is negotiated bilaterally between countries and 

the EC. QuiteMed is a recently started regional project, supported by EC – DG Environment. 

This project aims to improve coherence and comparability as regards Descriptor 11 of the 

MSFD through cooperation between Mediterranean Sea basin countries. The project will 

focus on methodologies and best practices for underwater noise monitoring and a joint 

register of impulsive noise. SEE Med countries are significantly involved, with five out of nine 

project partners (from Croatia, Greece, Italy, Malta and Slovenia). 

There are also several projects with a noise mapping and mitigation component in the 

application procedure for funding from the Italian-Croatian INTERREG.  

In 2015 the European Commission adopted the 2014 – 2020 Programme for Cross-border 

Cooperation in the Mediterranean Sea basin within the European Neighbourhood 

Instrument (ENI CBC Med). The first call for standard projects has been launched in mid-

2017 (ENPI CBC Med, 2017). Cyprus, Greece, Italy and Malta are eligible countries from the 

SEE Med Region. 
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7. Possible future actions for the prevention/mitigation of the 
negative impacts of anthropogenic noise from seismic surveys 

 

The ideal future for the SEE Med Region would be one without impacts of anthropogenic 

underwater noise from seismic surveys on the marine environment. This could be achieved 

under two scenarios; Scenario 1 – no seismic surveys are implemented in the Region from 

now on, Scenario 2 – some areas are defined to be excluded from any seismic survey and in 

areas where seismic surveys are possible, their permission is subject to a strict ENIA, 

application of best available technology and implementation of strong mitigation 

mechanisms.  

Scenario 1 is self-explanatory, hence the Scenario 2 will be elaborated in more details.  

Several related sets of actions could be considered in further discussions, starting from 

improvement of the knowledge base, seismic survey-free zones, to better communication 

and cooperation between various stakeholders. 

 

The already mentioned Regional Workshop organised and hosted by OceanCare, NRDC and 

in cooperation and with the support of the DBU in November 2017 is a good case in this 

regard. Bringing together a wide array of participants, including representatives from 

governmental institutions, intergovernmental organizations (IGOs), industry stakeholders 

and non-governmental organizations (NGOs), the Workshop agreed on a set of 16 

Recommendations (See Annex 2), paying tribute to the demand of such workshops and the 

inherent need for multi-stakeholder collaboration and communication.  

 

 

• Improved knowledge 

 

Baseline knowledge should be acquired for species already known as sensitive to noise, 

including knowledge about abundance and distribution, as well as knowledge about threats. 

This may include: 

- Collecting baseline information about targeted species, 

- Development of sensitivity maps, produced as a basis for maritime spatial planning, 

SEA and ENIAs (using as an example the work done with Cuvier’s beaked whales),  

- Setting up of systematic monitoring schemes,  

- Setting up an inventory and monitoring of anthropogenic underwater noise, also 

building on existing initiatives in the framework of ACCOBAMS (f.e. establishment of 

the functional impulsive noise register) 
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- Exploration of impacts of seismic surveys on least known species, particularly sea 

turtles, as well as cumulative effects, 

- Setting up monitoring of effectiveness of proposed/implemented mitigation 

measures, 

- Setting up functional stranding networks in all SEE Med countries and at regional 

levels. 

 

 

 

 

• No seismic surveys zones 

 

Some areas, already known to be sensitive (for example due to geographical features or the 

presence of sensitive species) should be considered as seismic survey-free zones. These 

zones could be designated through establishment of protected areas or by using other 

mechanisms, such as offshore maritime spatial planning. In addition, the attempts to stop 

granting licences for seismic surveys already exist in the Mediterranean area (f.e. in France) 

(Dearden, Independent, 2017).  

 

 

• Improved implementation of existing conservation mechanisms 

 

Many mechanisms are already in place, but their implementation is an issue. This may be 

improved if: 

- Capacities to perform adequate ENIAs for seismic surveys are increased in all phases; 

from the preparation of studies, to evaluations by the governmental agencies, 

implementation of mitigation measures, and effectiveness monitoring (the latter in 

case the investment is approved), 

- Non-EU countries set up the appropriate assessment framework. 

- Management plans for the NATURA 2000 areas and nationally designated areas 

encompassing sensitive areas addressing the noise issue in general. The seismic 

survey issue is handled for NATURA 2000 through appropriate assessments. 
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• New mitigation measures  

 

Are seismic surveys the only way to explore for oil and gas? With intensive technology 

development, are there other, more clean options? Even 3dB decrease in source level 

throughout the survey is better than any visual mitigation (Leaper et al, 2015). Hence, new 

technologies and solutions should be sought. Indeed, aforementioned UN Sustainable 

Development Agenda calls for new technologies and innovation as a part of solution to 

minimise ocean noise. Parties to CMS and ACCOBAMS adopted similar decisions in recent 

years, committing themselves to such policy. Particularly promising is Marine Vibroseis, a 

quieter option to seismic airguns, sparing particularly the high-frequency hearing cetaceans 

such as beaked whales and dolphins (Weilgart, 2013; Duncan et al., 2017).  

 

 

• Better communication between stakeholders at all levels 

 

Communication between stakeholders coming from different sectors and backgrounds is 

crucial for all efforts towards the mitigation of negative impacts on the marine environment. 

This communication should be improved within particular countries, but also at the Regional 

level. Special regional workshops could be one of the tools or this topic could be discussed in 

the framework of other regional initiatives/events. They are also a good opportunity to 

exchange knowledge and experience. Project-driven cooperation could be an even stronger 

mode of communication. 

 

• Improved capacities (human, institutional, financial) 

 

Good capacities also contribute to better implementation of the existing and emerging 

mechanisms. This may be achieved in a way that: 

- Existing financial options are used better, e.g. through implementation of joint 

projects or similar efforts. 

- Institutional and individual capacities are improved through training on a specific 

topic, such as the already indicated implementation of the ENIAs, functional 

stranding networks, etc. The benefit of the existing initiatives should be used, such as 

training of the MMOs under the ACCOBAMS high quality certification system. 
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Annex II. Recommendations agreed at the Workshop hosted by OceanCare, NRDC and in 

cooperation and with the support of the DBU in November 2017 in Split, Croatia.   
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