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Exploration for  
oil and gas:  

Seismic Survey

In a 2D survey, one source of energy 
and one set of receivers provide a two 
dimensional image of the rock layers below 

the surface. 2D survey shows one single 
cross section (slice) through the earth:

A 4D survey is a 3D survey repeated multiple 
times in order to observe changes in the 
amount and the location of oil and gas in 
a particular field over a period of time.

It helps companies predict the next 
steps in development for that field

A 3D survey is used when a 2D survey reveal 
a geological structure or element that are 
suspected to contain oil or gas. It yields a 

more detailed picture by providing information 
about a smaller area in 3 dimensions.

Baffin Bay from Canada to Greenland cost: 600 km long seismic line acquired from the Canadian 
coast to the Greenland coast. 
Source: http://petex.pesgb.org.uk/cgi-bin/somsid.cgi?page=html/abstracts/abstractid2

Two Dimensional (2D) Survey

Four Dimensional (4D) Survey

Three Dimensional (3D) Survey

Types of Seismic Surveys

Available at http://www.noia.org/wp-content/
uploads/2014/01/MarineGeophysical.jpg

• Effects on animals’ hearing

• Curiosity to the ship could cause 
animals to get too close to source 

• Impact on migration due to 
trying to avoid the noise

• Effects on zooplankton population

• Soft-Start (Gradual increase 
of the sound level so animals 
have time to move away)

• Visual monitoring by 
Marine Life Observers 

• Passive and Active 
acoustic monitoring

• Shut down (the program stops 
when marine mammals are 
known to be in the vicinity) 

To carry out seismic surveys, 
companies need to:

• Obtain a Geophysical Operations 
Authorization from the National 
Energy Board (NEB) 

• Obtain an Operating 
Licence from the NEB 

• File a Benefits Plan with INAC

• Obtain a Certificate of Fitness by 
a recognized certifying authority 

Companies also need to provide 
the National Energy Board with:

• A Safety Pan for technical review 

• An environmental assessment 
outlining the risks and the 
mitigation measures:

*For a source array, the actual maximum sound output is less than the theoretical back-calculated 
value, typically some 15-25 dB less. 
Figure modified from: http://www.iagc.org/ and http://scholars.unh.edu/cgi/viewcontent.
cgi?article=1879&context=ccom

Some Potential Risks 
Of Marine Survey

Pre-requisites for Canadian off-shore seismic surveys

Some Existing 
Mitigation Measures

Sound Source In Water (dB re 1µPas @ 1m, rms)
Continuous
Whisper at 1 Meter 82 dB
Normal Conversation in Restaurant 122 dB
Live Rock Music 172 dB
Thunderclap or Chainsaw 182 dB
Large Ship 180-190 dB
Jet Engine at 1 Meter 242 dB
Underwater Earthquake 269 dB
Impulsive
.22 rifle 166 dB
.223 rifle 180 dB
Seismic Array 240 dB Theoretical*
Lightening Strike 248 dB



Regulations and permits for seismic 
survey: The National Energy Board
www.neb.ca

Seismic technology: International 
Association of Geophysical Contractors
www.iagc.org/free-resources.html

Oil and gas industry: Canadian 
Association of Petroleum Producers
www.capp.ca

Exploration licenses: Indigenous and 
Northern Affairs Canada
www.aadnc-aandc.gc.ca

Statement of Canadian Practice with 
respect to the Mitigation of Seismic 
Sound in the Marine Environment by the 
Department of Fisheries and Ocean
waves-vagues.dfo-mpo.gc.ca/
Library/363838.pdf

Seismic and impacts and mitigation for 
fisheries: One Ocean
www.oneocean.ca/pdf/seismic/
seismicwebsitedocu2.pdf

The Strategic Environmental Assessment 
(SEA): The Nunavut Impact and 
Review Board
www.nirb.ca

For more information or to talk to 
someone, email or call:

Annie Cyr-Parent 
Department of Economic Development 
and Transportation
ACyr-Parent@GOV.NU.CA 
(867)975-7800

For More Information On

1-888-975-5999 
www.gov.nu.ca/edt

On Land Seismic Survey

Marine Seismic Survey

Potential Benefits

Onshore seismic operations usually use 
specialized trucks that carry a heavy plate 
that is vibrated to generate a seismic signal. 

Source: http://www.seismicsurvey.com.au/

During a marine survey, the seismic vessel 
travels about five knots in a predetermined 
pattern and tows one or two sound sources 
to generate sound waves, and one or several 
long cables or “streamers,” containing 
hundreds of evenly-spaced hydrophones. 
The position of the vessel and equipment 
must be carefully controlled, using advanced 
navigation and acoustic systems, to ensure 
geological features are pinpointed accurately.

Each streamer can be up to 12 kilometres 
long and is towed six to 15 metres below 
the water surface to reduce the effect of 
ocean waves on the data. In the most 
technically advanced seismic surveys, up 
to 12 streamers are towed at the same 
time, each about 50 to 150 metres apart.

Source: http://www.capp.ca/

A seismic acoustic source array emits a 
sound that lasts less than 0.1 second. It is 
typically repeated every 10 to 15 seconds as 
the seismic vessel moves along a straight 
‘data acquisition’ line at a speed of about 5 
knots for many kilometres. After which the 

vessel will move to another acquisition line 
and may return to the area many hours later.

http://www.iagc.org/
uploads/4/5/0/7/45074397/seismic_
surveys___marine_mammals.pdf

Figure Source: http://mrin-petrogal.blogspot.ca/

Figure Source: Natural Resources Canada

Figure Source: National Energy Board

Seismic survey is a method used during the 
exploration phase of oil and gas development. 
The method gives a first idea of what is 
present underneath the earth’s surface. 
Energy produced by instruments such as 
a seismic vibrator (on land) or an airgun 
(in water) releases seismic waves that go 
through the earth’s layers and “bounce-back” 
from different rock layers. The reflected and 

refracted seismic waves are recorded by a 
receiver (geophone or hydrophones in water) 
and give the first image of the subsurface. 
This technique allows for interpretation of 
what is underneath the ground or seabed (oil, 
gas, water, faults, folds etc) without having to 
actually drill. This technique helps companies 
to make decisions about where to drill a well.

Seismic Survey

• Marine Life observer

• Employment in the service industry

• Employment at a port 
facility (if developed)

The following employment 
opportunities could be available:

Potential benefits for Inuit during seismic 
surveying depends on the company 
and the benefit plan filled with INAC.

Co-ownership of the collected data 
with the seismic company would bring 
the most financial benefits as well as 
knowledge to the communities.


