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Environmental Guidelines for Conducting Offshore Seismic Surveys1 

1. Background 

As part of offshore petroleum rights granted by the Petroleum Commissioner in 

accordance with the Petroleum Law-1952, geophysical tests are required for mapping 

the subsurface, locating drilling targets, developing fields, etc. These actions are 

carried out during the different stages of offshore exploration and production of oil and 

natural gas. Geophysical tests using the seismic reflection method are generally 

performed by means of a designated sea vessel which tows a system of seismic energy 

sources (the most common in the industry being air guns) that generate acoustic waves 

in a controlled manner and includes a receiving array which receives the acoustic 

waves reflected from the water and subsurface. 

Because of the sound waves and the propagation properties of water, the acoustic 

pressure waves spread over a great distance in the body of water and may cause noise 

hazards and even severe or cumulative damage to the auditory systems of marine 

animals (JNCC 2017; BOEM 2014). Since marine mammals and other aquatic animals 

use sound for navigation, foraging, detecting predators and communication with each 

other, even if the noise does not cause direct damage, it could result in a disturbance 

and displace animals from sites that are vital for their survival, or create disruptions in 

the communication among them by masking important signals. In the proximity of the 

noise source, direct injury may be caused to animals with soft tissues that contains gas, 

such as the lungs or middle ears of marine mammals and sea turtles or the swim 

bladders of fish (Klima et al 1988; Aizenberg et al 2013) and even numerous adverse 

and immediate impacts on the anatomy, physiology and behavior of invertebrates and 

fish (Kunc et al 2016; Carrol et al 2017). 

Marine mammals defined as having a high value for conservation are highly dependent 

on passive hearing of voices, in some cases to a range of hundreds or thousands of 

                                                           
1 The English version of all translated law and regulation documents is a non-binding, unofficial translation 

from the original, binding, Hebrew version and is published for the convenience of the Public. Only the 

Hebrew version, as officially published in the official gazette (Reshumot) or in the Ministry of Energy 

website, or in the Israel Government Secretariat, as applicable, shall be binding. 
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kilometers, as well as echolocation and could therefore be injured by man-made 

underwater noises. 

Studies indicate that Israel’s territorial waters in the Mediterranean are home to a stable 

and permanent population of two dolphin species: the common bottlenose dolphin 

(Tursiops truncates) and the short-beaked common dolphin (Delphinus delphis). 

Another eight species of dolphins and whales have been observed from time to time in 

Israel’s Exclusive Economic Zone, and seals have also been occasionally spotted near 

Israel’s coastline. 

Israel has a presence of sea turtles throughout the entire year and the continental shelf 

constitutes one of their important feeding grounds in the Mediterranean Sea. In 

addition, turtles migrate to this area for mating and arrive at mating and feeding areas 

located along or adjacent Israel’s coastline (Levy et al 2017). 

The following guidelines were written in coordination with the Ministry of 

Environmental Protection, Israel Nature & Parks Authority, and with the help of the 

Israel Marine Mammal Research & Assistance Center. 

2. Purpose of the Guidelines 

The purpose of these guidelines is to minimize the potential harm to animals at sea, 

including marine mammals, turtles and fish. 

3. Definitions 

 3.1 Exclusion Zone: A distance of 500 meters from the center of the air gun 

array. 

 3.2 Observer Monitoring Zone: An area monitored by a Marine Mammal 

Observer for the presence of marine mammals and sea turtles. The 

monitoring zone has a radius of 3 kilometers from the air gun array. 

 3.3 The Ministry: The Ministry of  Energy  

 3.4 The Commissioner: The Petroleum Commissioner at the Ministry of 

Energy. 

 3.5 Air Guns: Acoustic pressure wave generators that produce a controlled pulse 

of air into the body of water. The air guns are towed behind the dedicated 

vessel at a depth of a few meters and produce acoustic pressure waves that 

pass through the body of water to the subsurface by releasing air bubbles. 

The array may consist of air guns of different volumes. In such an array, the 

intensity of energy produced is proportional to the total volume of the air 

guns. 
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 3.6 Streamer: A cable towed behind the vessel conducting the seismic survey 

and containing hydrophones that record the pressure changes. 2D surveys use 

a single cable and 3D surveys use up to 12 cables. 

 3.7 Seismic Survey: Any survey that makes use of one or more dedicated vessels 

towing air gun systems, including 2D/3D/4D and Ocean Bottom Cable 

(OBC). It is hereby clarified that these guidelines do not refer to surveys that 

use multibeam radar systems and single-channel seismic systems that profile 

the shallow subsurface such as pingers, chirp systems, boomers and sparkers. 

 3.8 Marine Mammal Observer (MMO): An observer qualified for visual 

detection of marine mammals and sea turtles, and acoustic detection of 

marine mammals. 

 3.9 Soft Start: Gradual start-up of air guns until reaching full power. 

 

 

 Diagram 1: Observer Monitoring Zone (blue) and Exclusion Zone (red) in relation 

to the distance from the air gun array 

4. Environmental Guidelines for Conducting a Seismic Survey 

 4.1 Early planning of the survey: A seismic survey plan must include details 

about the type of air guns and their expected duration of operation (hours per 

day and number of operating days), an assessment of the environmental 

impacts in view of the frequencies used and depth and structure of the 

seafloor, and the measures and actions taken to mitigate the risks and 

environmental hazards associated with the survey. The plan must be 

submitted for the Commissioner’s approval at least 60 days prior to the 
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proposed execution of the survey as part of the application for the seismic 

survey and as a condition for its execution. 

 4.2 Following are the cases which require special coordination in advance prior 

to submitting the application for the survey. In each of these cases, the 

application must include an approval of the required coordination: 

  4.2.1 A seismic survey at a distance of less than 500 meters from a fish 

hatchery requires coordination with the Fishery Division of the 

Ministry of Agriculture. 

  4.2.2 A seismic survey in a designated or proposed nature reserve requires 

coordination with the Israel Nature & Parks Authority. The 

authority’s consent must be presented to the Commissioner 

  4.2.3 A seismic survey at a distance of less than 500 meters from 

swimming beaches or docks/ports requires coordination with the 

relevant authorities, including the local authority which the beaches 

and ports are located in, the Ministry of Defense and the Israel Nature 

& Parks Authority. The right holder must notify the local authority 

about the range and risks of the survey and ensure ways to inform the 

public visiting the beaches. 

 4.3 A seismic survey in an area defined by the Environmental Strategic 

Assessment as having a very high or medium vulnerability level shall be 

restricted in time and space, as detailed in Appendix A – Time and Location 

Limits (Ministry of Energy, 2016): 

  4.3.1 Seismic surveys shall not be conducted in areas defined by the 

Environmental Strategic Assessment as having a very high 

vulnerability level. 

  4.3.2 In areas defined by the Environmental Strategic Assessment as having 

a medium vulnerability level, the date of the survey shall be 

determined subject to the restrictions stemming from its impacts on 

marine mammals and sea turtles. In general, these restrictions depend 

on the animals’ ecological characteristics and include the mating 

season and area, seasons, migration areas, feeding areas, etc. In these 

areas, seismic surveys shall not be conducted between March 1 (1.3) 

and October 1 (1.10). 

  4.3.3 In water depths of 0 to 120 meters, there is a high probability of sea 

turtle grazing, therefore the right holder must consult with the Israel 

Nature & Parks Authority prior to conducting the survey. 
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 4.4 During the execution of seismic surveys, measures shall be taken to mitigate 

its expected impacts, including: 

  1. Soft-start 

  2. Continuous visual monitoring during daylight hours by MMOs. 

  3. Continuous acoustic monitoring at nighttime or during conditions of 

no visibility with a Passive Acoustic Monitoring (PAM) system by 

trained MMOs. 

  4. Terminating the operation of air guns if marine mammals or turtles 

have been detected in the exclusion area (see section 5.3.2 below). 

 4.5 Reporting: A report shall be submitted to the Commissioner in accordance 

with the Guidelines for Submitting Data from Exploration, Development and 

Production Activities in a Petroleum Right (Hebrew) (English) (Section D1 

and the relevant tables in Section F). The report shall include, inter alia, a log 

of sightings of marine mammals and sea turtles, including taxonomic 

classifications and number of specimens, and a description of problems and 

non-compliance with the work plan approved by the Commissioner. The 

survey shall be conducted in accordance with the provisions of Appendix B 

and Appendix C. 

5. Guidelines for Preparing the Environmental Chapter of the Seismic Survey Plan 

 5.1 Early planning of the survey 

  5.1.1 Detail marine mammals and other animals that might be affected by 

the seismic survey. 

  5.1.2 Characterize areas within the proposed survey of high value for 

mating, migration, feeding and habitation, including seasonality, 

based on up-to-date scientific references.  

  5.1.3 Information about marine mammals in the Mediterranean can be 

found on the websites of the Israel Marine Mammal Research & 

Assistance Center and ACCOBAMS. Information about sea turtles in 

the Mediterranean can be found on the website of the Sea Turtles 

Rescue Center. The survey execution dates, survey areas and planned 

shipping routes, including during line changes, must be presented. 

  5.1.4 Use of air guns must be planned for the minimal possible intensity for 

achieving the survey’s goals. 

http://energy.gov.il/subjects/oilsearch/documents/publication/nft_544_2016.pdf
http://www.energy-sea.gov.il/English-Site/PublishingImages/Pages/Forms/EditForm/Guidelines%20for%20Submitting%20Data%20from%20Exploration%20Development%20%20Production%20Activities%20in%20a%20Petroleum%20Right.pdf
http://immrac.haifa.ac.il/english/introduction.html
http://immrac.haifa.ac.il/english/introduction.html
http://www.accobams.org/
http://israelseaturtle.wixsite.com/israelseaturtle
http://israelseaturtle.wixsite.com/israelseaturtle
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  5.1.5 Details of the proposed actions for preventing environmental impacts 

during the survey and an attestation by the surveyor confirming that 

he is following the best industry practices. 

 5.2 Marine Mammal Observers 

  5.2.1 MMOs must have adequate training in detecting and identifying 

marine mammals and sea turtles. 

  5.2.2 MMOs shall not be part of the vessel’s organic crew but must comply 

with the instructions and guidelines of the captain. 

  5.2.3 MMOs must have experience in supervising at least 3 surveys in 

which they were tasked with detecting marine mammals at sea, as 

well as Passive Acoustic Monitoring (PAM). Preference should be 

given to observes that specialize in the eastern basin of the 

Mediterranean. The MMO team shall be presented at the time the 

application is submitted as detailed in Table 1 at the end of this 

document and must be approved by the Commissioner. 

  5.2.4 At least two MMOs must be onboard the vessel at all times during the 

seismic survey. 

  5.2.5 During the execution of the seismic survey, visual monitoring shall be 

carried out by two MMOs during all daylight hours (between sunrise 

and sunset), excluding cases in which visual monitoring is not 

possible due to weather conditions. Acoustic monitoring shall be 

carried out at night time and during conditions of no visibility.  

  5.2.6 Visual observations shall be carried out in the monitoring zone. 

  5.2.7 Equipment: MMOs shall be equipped with binoculars, writing 

utensils and daily reporting forms (as detailed in Appendix B) 

 5.3 Measures and actions before and during the seismic survey 

  The observations shall be made from the dedicated vessel towing the air 

guns, excluding cases authorized in advance and in writing by the 

Commissioner. Observers shall be positioned on a high surface with a clear 

line of sight to the entire monitoring zone. MMOs shall be updated by the 

surveyor in advance about the planned duration of the use of air guns in order 

to make all necessary preparations for their work, including the pre-shooting 

search. 

  5.3.1 Pre-shooting search (Observation prior to start-up) 
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   A visual observation to detect marine mammals and sea turtles in the 

monitoring zone shall be carried out during daylight when conditions 

allow. Passive Acoustic Monitoring shall be carried out at nighttime 

and during conditions of no visibility. 

   At a water depth of less than 300 meters, a visual observation for 

detecting marine mammals and sea turtles and an acoustic assessment 

to detect marine mammals in the monitoring zone shall begin 30 

minutes prior to any firing of the air guns (including before the start 

of the survey and before a soft start). At a water depth of more than 

300 meters, the visual observation and acoustic assessment of sea life 

in the monitoring zone shall begin 60 minutes prior to firing. 

  5.3.2 Measures to be taken if marine mammals and sea turtles are detected 

or spotted by acoustic means in the exclusion zone: 

   - In the event marine mammals and sea turtles have been detected 

in the exclusion zone prior to the firing of air guns, the soft start 

shall be delayed until they exit the zone. In any case, the soft start 

shall be postponed by 30 minutes from the last time animals were 

spotted or heard inside the exclusion zone when the seismic 

survey is at a water depth of less than 300 meters, and by 60 

minutes when the water depth is greater than 300 meters. 

   - In the event marine mammals and sea turtles have been detected 

in the exclusion zone following the soft start or full operation of 

the air guns, activities must be stopped immediately. The air guns 

may be re-fired with a soft-start 60 minutes after the last sighting 

of marine mammals or sea turtles inside the exclusion zone. 

   - Due to the limited ability to detect marine mammals that use 

ultra-high frequencies (less than 300 meters for frequencies in the 

range of 30-180 kilohertz), the right holder must immediately 

shut down or postpone the firing of air guns after any such 

detection, regardless of the strength of the signal or whether he 

was able to determine the direction and distance to the source of 

the signal. 

  5.3.3 Soft start 

   5.3.3.1 The start-up of air guns shall be carried out gradually, i.e. the 

noise generator shall commence operating with the smallest 

generator in the array and gradually add the other sources. 

The period between the start-up of air guns with the lowest 
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intensity to full operational power shall be 20 minutes at 

least but no more than 40 minutes. 

   5.3.3.2 This interval shall be added to the time required for a pre-

shooting search as detailed in Section 5.3.1 and included in 

the planning of the survey. In addition, the soft start must be 

planned for daylight hours. 

   5.3.3.3 A soft start shall be carried out any time the air guns are re-

started, excluding air gun testing (Section 5.3.5) or during 

the use of small air guns with a volume of less than 10 cm³. 

   5.3.3.4 Once a soft start has been carried out and the air gun array is 

at full operational power, recording should begin 

immediately along the survey line. Unnecessary firing of the 

air guns prior to recording along the survey line must be 

avoid as far as possible 

   5.3.3.5 If for any reason the firing of air guns has stopped and not 

restarted within 10 minutes, a pre-shooting search (Section 

5.3.1) and soft start (Section 5.3.3) must be carried out. A 

pre-shooting search is not required if the break in firing 

occurred during daylight hours and in the presence of an 

MMO. 

   5.3.3.6 Following any unplanned break in firing of less than 10 

minutes, the MMO must make a visual assessment to detect 

marine mammals and sea turtles in the monitoring zone.  

Should marine mammals and sea turtles be detected in the 

exclusion zone while the air gun array is not firing, its re-

start shall be delayed by 30 minutes in shallow waters and by 

60 minutes in deep waters, starting with the last sighting of 

marine mammals and sea turtles inside the exclusion zone 

(as detailed in Section 5.3.1) and a soft start (Section 5.3.3) 

shall be carried out. Insofar as marine mammals and sea 

turtles were not detected while the air gun array was not 

firing, the array may be re-started. 

  5.3.4 Soft start for site survey and Vertical Seismic Profile (VSP) 

   A site survey is a 2D seismic survey in a limited area proposed for 

drilling, infrastructure construction, etc. using a low-volume air gun. 

   A Vertical Seismic Profile (VSP) is a seismic survey carried out by 

lowering receivers into a borehole. In general, such surveys should be 
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planned so that the soft start process takes place during daylight 

hours. 

   A seismic survey using an air gun with a volume of less than 10 cm³ 

is required to perform a pre-shooting search but not a soft start. 

  5.3.5 Soft starts for air gun testing 

   Air gun testing is required in several cases: 

   a. Prior to carrying out a seismic survey; 

   b. During an inspection of a malfunctioning air gun, a damaged air 

gun or following its repair; 

   c. During an inspection of a new air gun array. 

   The MMO must perform a pre-shooting search during air gun testing 

as detailed in Section 5.3.1. 

   Guidelines for soft starts: 

   5.3.5.1 When testing the air gun array at operating power, a soft 

start of at least 20 minutes is required. 

   5.3.5.2 When testing a single air gun at low power, a soft start is not 

required. 

   5.3.5.3 When testing one or more air guns at high power, they 

should be started at low power and gradually reach the level 

of the required test for a duration of at least 10 minutes but 

no more than 20 minutes. 

  5.3.6 Line change 

   Seismic data is usually collected along predetermined survey lines. 

Line change is a term describing the change in the vessel’s direction 

at the end of one survey line until it reaches the starting point of the 

next survey line. The time required for a line change varies according 

to the type of seismic survey being conducted. Line changes do not 

exist in all seismic surveys and depend on the type of survey. For 

example, regional seismic surveys with large distances between the 

survey lines and Vertical Seismic Profiles do not include line 

changes. 

   Guidelines relating to line changes vary according to the length of 

time required for the line change: 
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5.3.6.1 If line changes are expected to take longer than 40 minutes:  

If line changes (or geophone repositioning) are expected to take 

longer than 40 minutes, regardless of airgun volume: 

• Firing is to be terminated at the end of the survey line (or 

during geophone repositioning); 

• A pre-shooting search is to be undertaken during the 

scheduled line change (or geophone repositioning); 

• The soft-start is to be delayed if marine mammals are seen 

within the mitigation zone during the pre-shooting search; and 

• A full 20-minute soft-start is to be undertaken before the start 

of the next line or VSP data collection. 

Most seismic surveys with airgun array volumes of 500 cubic inches 

(~8.2 Liter) or more and extensive hydrophone arrays are not able to 

complete their line changes within 40 minutes and should therefore 

follow the procedures outlined above. 

5.3.6.2 If line changes are expected to take less than 40 minutes: 

If line changes (or geophone repositioning) are expected to be 

completed within 40 minutes, regardless of airgun volume: 

• Airgun firing can continue during the line change only if 

power is reduced to 180 cubic inches (~3 Liters) (or as close 

as is practically feasible) at standard pressure. Airgun volumes 

of less than 180 cubic inches can continue to fire at their 

operational volume and pressure; AND 

• The Shot Point Interval (SPI) is increased to provide a longer 

duration between shots, with the SPI not to exceed 5 minutes; 

AND 

• The power is increased and the SPI is decreased in uniform 

stages during the final 10 minutes of the line change (or 

geophone repositioning), prior to data collection re-

commencing (i.e. a form of mini soft start). 

If the above is not practical, and an alternative procedure has not been 

agreed with the Regulator, then airgun firing should be terminated 

and a pre-shooting search and soft-start implemented prior to the start 

of the next line. 

     

  5.3.7 Undershoot operations 
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   In these surveys one vessel tows the air gun array and the second 

main vessel tows the receiver array. This procedure takes place when 

there is a need to conduct a survey beneath platforms or other 

obstructions. In the event the MMO is onboard the main vessel and 

not the vessel towing the air gun array, he may be too far away to 

perform his task effectively, therefore he should be positioned on the 

vessel towing the air gun array. If this is not possible for logistical, 

health, safety or other  reasons, it must be noted and explained in the 

application for the seismic survey and obtain the Commissioner’s 

approval of the MMO’s location. Regardless of the physical location 

of the MMO, a pre-shooting search by an MMO as detailed in Section 

5.3.1 and a soft- start as detailed in Section 5.3.3 must be carried out 

prior to executing the seismic survey. 

6. Additional Guidelines 

 6.1 Air gun or other seismic energy sources handling  

  The petroleum right holder must include in his application an appendix 

regarding the procedure and means for testing and handling air guns. 

 6.2 The guiding principles for preventing the entry of invasive species also apply 

to vessels carrying out seismic surveys. Following is a summary of the 

necessary information: 

  6.2.1 Details about each vessel as defined in Section 1 of the Shipping 

(Vessels) Law-1960 shall be submitted to the Commissioner as a 

condition for the approval of the work plan. Inter alia, these include: 

year of manufacture, last departure point, operating areas in the last 

five years, maintenance periods and their geographical locations, type 

of maintenance (e.g. dry dock, wet dock), extent (exterior, internal 

compartments, etc.), certification and confirmation by an external 

body of the maintenance work. 

  6.2.2 A statement by the party conducting the survey confirming that he is 

operating in accordance with the guidelines of the OGP/IPIECA 

manual:  

   Alien Invasive Species and the Oil and Gas Industry, Guidance for 

Prevention and Management. OGP Report Number 436, 

OGP/IPIECA 2010. And in accordance with IMO Resolution 

MEPC.207(62): Guidelines for the Control and Management of 

Ships’ Biofouling to Minimize the Transfer of Invasive Aquatic 

Species. 
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 In order to confirm that the MMOs meet the conditions detailed in Section 5.2, the 

document must include an appendix describing the details of the observers and the 

training they have undergone based on Table 1 below. 

Table 1: Details of MMOs, Experience and Training 

Observer 

Role 

Observer / 

Company 

Name 

Education Training No. of Surveys 

Conducted and Years 

of Practical 

Experience 

Attached 

Certifications 

      

      

*The form must be filled out on a computer and not in handwriting. 
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http://www.energy-sea.gov.il/English-Site/Pages/Data%20and%20Maps/Strategic-Environmental-Assessment-(SEA).aspx


14 

  

 

 

Appendix A – Vulnerability of pelagic habitats affecting the time and location limits 

described in clause (4.3)

 

Source: Ministry of Energy, Offshore Oil and Gas Exploration and Production Strategic 

Environmental Assessment (October 2016)
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Appendix B – Marine Mammal and Sea Turtle Observation Reporting Format 

Appendix B 1 

Protected Species Observation Form 1/3 

 

Date Visual 

Observation 

or PAM 

Observer 

Watch 

Start 

Observation Start Observation End Wind 

Speed 

Wind 

Direction 

Sea State Wave 

Height 

(m) 

Visibility 

(km) 

Hour Latitude Longitude Depth (m) Hour Latitude Longitude Depth (m) 

                

                

                

                

                

                

                

 

  



16 

  

 

 

Appendix B 1 

Protected Species Observation Form 2/3 

Date Pre-shooting Search 

Start Time 

Pre-shooting Search 

End Time 

PAM 

Start 

Time 

PAM 

End 

Time 

Was Pre-

shooting 

Search during 

Day or Night? 

Reason for Firing 

Air Guns: 

S=Survey 

T=Air Gun 

Testing 

X=Firing of Air 

Guns 

Soft Start 

Start Time 

Soft Start 

End Time 

Survey 

or 

Testing 

Start 

Time 

Survey 

or 

Testing  

End 

Time 

Time all Air 

Guns 

Stopped 

Did Observer 

Instruct to 

Stop Air 

Guns?  
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Appendix B 1 

Protected Species Observation Form 3/3 

Date Hour Observer 

Name 

Ship Position during Detection of 

Marine Mammals/Sea Turtles 

Species Degree of 

Certainty of 

Detection 

Total No. of 

Specimens 

No. of 

Adults 

No. of 

Calves 

General Description 

Latitude Longitude Common Name Scientific Name 
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Appendix C – Protected Species Observation - Final Report Format 

Survey Dates Ship No. of Pre-Shooting Searches No. of Soft Starts No. of Times Observer Stopped  

the Air Guns  

Day Night (PAM) 

      

 

Observer Name Ship Position during 

Detection of Marine 

Mammals 

Species Degree of 

Certainty of 

Detection 

Total No. of 

Specimens 

No. of 

Adults 

No. of 

Calves 

General 

Description 

Latitude Longitude Common Name Scientific Name 

          

          

          

          

          

          

          

 


