
ABOVE: A SEISMIC VESSEL WITH EQUIPMENT 

DEPLOYED, CONDUCTING A SEISMIC SURVEY.

HOW DOES SEISMIC SURVEYING WORK AND 
WHAT DOES IT ACCOMPLISH?

Marine seismic surveying applies the science of sound 
energy and seismology to map geological structures 
under the seabed. Towed devices produce bursts of 
acoustic (sound) waves that travel through the water and 
then bounce back to receivers that measure the strength 
and return time of each wave. Hearing a voice echo in an 
empty room works on a similar principle. The difference, 
of course, is that a human voice does not have the power 
to penetrate layers of rock.

In marine seismic surveys, reflected sound waves, called 
signals, are combined and interpreted electronically or 
reproduced on graphic paper recorders. This data gives 
the company information on the depth, position and 
shape of underground geological formations that may 
contain crude oil or natural gas.

To reach the desired depths below the seabed, seismic 
surveys use high energy, low frequency sound waves that 
can penetrate more than 6,000 metres (20,000 feet) 
below the sea floor. The survey results do not show 
definitely whether oil or gas is present, but they do 
indicate where hydrocarbons are likely to be found and 
can help narrow the search area. If the information 
indicates rock formations or geological structures that 
could contain hydrocarbons, a company may decide to 
seek approval to drill an exploratory well.

Seismic surveying is an essential part of exploring for oil 
and natural gas. In offshore areas, seismic surveys are 
conducted by slow-moving ships that tow various types of 
equipment. This brochure answers some of the questions 
you may have about:

how offshore seismic surveying works, and

how seismic information is used to locate oil and gas 
in geological formations deep underground.
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SEISMIC SURVEYS
The search for Oil and Gas 
In Offshore Atlantic Canada
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LEFT:  A SEISMIC VESSEL WITH LINES DEPLOYED.

RIGHT:  A THREE-DIMENSIONAL GRAPHIC RENDERING OF 

SEISMIC DATA. 

Exploration for crude oil and natural gas is not the only 
reason for conducting seismic surveys in our industry. 
For example, natural gas under pressure in shallow 
geological formations could present a safety hazard 
during the early stages of drilling before blowout 
preventers are in place. Therefore, shallow seismic 
surveys are conducted around every proposed well 
site to find out if any subsurface features could cause 
problems. Seismic surveys can also be carried out at 
different times over the producing life of a field to 
assess how the hydrocarbons are moving through the 
reservoirs as production proceeds.

The company must first obtain approval from the 
appropriate Offshore Petroleum Board before conducting 
any seismic survey work in offshore areas of Atlantic 
Canada. This regulatory board establishes the conditions 
for the survey program and the environmental protection 
conditions that must be followed.

HOW ARE SEISMIC SURVEYS REGULATED?

WHAT EQUIPMENT IS USED FOR A
 SEISMIC SURVEY?

Marine seismic surveys require special ships 75 to 90 metres 
long (250 to 300 feet) with a crew of between 30 and 65 
mariners, survey engineers and technicians (smaller boats are 
used for site surveys). During a survey, the seismic vessel 
travels at about 5 knots (9 kilometres) per hour over a 
predetermined survey pattern and tows:

one or two sets of underwater equipment immediately 
behind the ship to generate sound waves; and

one or several long cables or “streamers,” each containing 
several hundred evenly spaced individual listening devices 
called hydrophones.

Since rough seas affect the quality of the data collected, 
seismic vessels cannot operate effectively if waves are higher 
than about 3 metres (10 feet). 

The position of the vessel and the signal recording equipment 
must be closely controlled to ensure geological features can 
be pinpointed accurately.  Modern seismic vessels carry 
advanced navigation and acoustic systems that permit very 
accurate positioning. Each streamer can be up to 6000 metres 
(3.2 miles) long and is towed at a depth of 6 to 12 metres (20 
to 40 feet) below the surface to reduce the effect of surface 
waves. Modern streamers carry multiple global positioning 
system (GPS) sensors to more accurately establish their 
position in relation to the earth’s surface and the vessel. In the 
most technically advanced seismic surveys, up to eight 
streamers are towed at the same time, each about 50 to 120 
metres (180 to 400 feet) apart.
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LEFT:  TWO VESSELS DO A SEISMIC “RUN” RIGHT BESIDE THE 

HIBERNIA PLATFORM.

RIGHT:  A MODERN SEISMIC VESSEL.

Oil and gas companies routinely carry out two types of 
seismic programs. Two dimensional (2-D) surveys use 
one sound source and one set of receivers. These 
surveys are usually conducted along a grid with parallel 
lines up to five kilometers apart. The technology 
provides a general picture of the geological 
characteristics of an area, including type and size of 
structures present.

Three-dimensional (3-D) surveys use two sound 
sources and multiple sets of receivers. They are usually 
carried out over a much smaller grid to get more 
detailed information about geological features.

As the vessel moves along the survey path, computers 
control the simultaneous discharge of a brief pulse of 
compressed air from the sound sources (traditionally 
called airguns), usually once every 10 seconds.

The sound waves generated travel down through rock 
formations under the sea floor. When they encounter 
a boundary between different formations, some sound 
waves are reflected toward the surface where 
individual hydrophones in each streamer intercept 
them. Signals from each hydrophone are sent back to 
high-capacity computers on board the vessel that 
record, check and store the large volumes of seismic 
data collected.

ARE THERE DIFFERENT TYPES OF 
SEISMIC SURVEYS?

HOW ARE THE SEISMIC DATA COLLECTED?

DO SEISMIC SURVEYS INTERFERE WITH 
FISHING OR OTHER MARINE ACTIVITIES?

Our goal is to affect other offshore activities as 
little as possible. Both before and during the 
survey, companies make every effort to 
communicate the presence of the seismic survey 
ship to other vessels in the area. This is essential 
because the survey ship cannot change direction 
quickly when it is towing equipment.

Company representatives inform the appropriate 
Offshore Petroleum Board about locations for 
planned seismic surveys at least four weeks before 
the start date and also consult with the fishing 
industry. To help get the word out, companies 
communicate through official radio broadcasts to 
mariners and are aided by the regulatory boards. 
During the survey, the seismic vessel informs 
shipping and fishing vessels of its approach. Often, 
qualified fisheries observers are on board seismic 
vessels and communicate with the commercial 
fishing industry and seismic crew to minimize 
operational conflicts.
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ABOVE: AERIAL PHOTO OF A VESSEL CONDUCTING A 

SEISMIC SURVEY.

Canadian Association of Petroleum Producers 
www.capp.ca

Canada-Nova Scotia Offshore Petroleum Board 
www.cnsopb.ns.ca

Canada-Newfoundland and Labrador Offshore 
Petroleum Board     www.cnlopb.nl.ca

Centre for Energy    www.centreforenergy.com

Petroleum Geo-Services     www.pgs.com

WesternGeco    www.westerngeco.com
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USEFUL WEBSITES

HOW IS THE SEISMIC SURVEY 
INFORMATION USED?

WHAT ARE THE ADVANTAGES OF RECENT 
IMPROVEMENTS IN OFFSHORE SEISMIC SURVEYING?

Recent technological advances in seismic surveying now help 
us make better decisions about where to drill exploration 
wells. Several of the methods, such as 3-D seismic surveys and 
the greater number of streamers that can be towed, have led 
to fewer, more accurate surveys. These advances provide 
much better information about the geology of marine areas 
while reducing the time required to conduct the survey. 
Companies can now drill fewer exploration wells with greater 
success. The detailed information gathered from 3-D surveys 
also helps position production platforms in the best locations 
over producing oil or gas fields.

Our industry is developing new applications for seismic 
surveys as technology improves. These enhancements will 
continue to help us reduce the environmental “footprint” left 
by offshore oil and gas operations. ■

The collected data go through several processing steps to 
improve the quality of the signals and filter out 
background “noise.” Geophysicists then interpret the 
information to develop a detailed picture of the 
structures and rock formations in the survey area.

The results of the survey are interpreted lines and maps 
showing geological features. Companies look for specific 
features that indicate whether oil or gas might be present. 
These include former sedimentary basins, buried former 
beaches, faults and ancient reefs that can act as 
underground traps for crude oil and natural gas.

Seismic information helps companies decide whether:

the available information is sufficient to justify drilling 
an exploratory well;

additional surveys are needed to better define the 
structures before drilling; or

the features present are not attractive enough to 
warrant further interest
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For more information about the offshore oil and gas 
industry in Eastern Canada or to obtain more copies 
of these brochures, please contact the Canadian 
Association of Petroleum Producers:

Canadian Association of Petroleum Producers
Website:  www.capp.ca 
Email:  communication@capp.ca
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