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Imaging Deep into the Gulf of
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The Gulf of Mexico 
as viewed from space. 
This Mediterranean-
type sea is located at the 
southeastern corner of North 
America. It covers 1.5 million square 
kilometers and has an average water 
depth of about 1600 m. What lies below the 
water surface is what is important to the United
State’s energy supply and to the oil and gas companies 
exploring this region. 
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Recent deep gas and deep-water discoveries in the 
Gulf of Mexico are pushing exploration technology to 
the limit. In many ways, the future success will depend 
on the ability of the geophysical industry to address the 
technical challenges offered by deeper and more 
obscured geologic targets.

“Recently, we have seen wells drilled 
to more than 9000m, and in several cases 

wells were drilled 3000m or more after drilling 
through more than 3000m of salt. This is not 
your father’s exploration program!” says Kim 

Abdallah, TGS VP NSA New Ventures.
YUCATAN 
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T E C H N O L O G Y  E X P L A I N E D 
Thomas Smith, Associate  Editor

It is no secret that it is becoming more 
and more of a challenge to meet the 
expected production increases in the Gulf 
of Mexico. With its incredible potential, the 
much touted deep gas shelf play seems to 
be just out of reach of today’s drilling tech-
nology. For elephant hunting, the deep-
water areas continue to receive the most 
attention. This has been aided by recent 
announcements of 12 deep-water discov-
eries and the emergence of the deep-water 
Lower Tertiary Wilcox trend.

Data Acquisition Challenges
The Gulf of Mexico has long been a 

proving ground for exploration technology. 
Few areas in the world offer the multiple 
geologic challenges of the Gulf of Mexico 
(GEO ExPro, No. 4/5, 2006; www.geoexpro.
com). Potential hydrocarbon traps can be 
hidden by salt, gas clouds, multiples and 
water bottom issues (statics), to name a 
few. In addition to the geologic challenges, 
there are those man made challenges like 
thousands of surface obstructions, environ-
mental concerns, political issues and basic 
supply and demand dynamics. On top of all 
of this, there is Mother Nature that must be 
dealt with in the form of destructive hur-
ricanes and tropical storms.

More than ever, today’s seismic data 
must meet the critical technical, financial, 
and timing requirements of the industry. 
Said factors over the last two to three years 
have caused the proprietary seismic acqui-
sition and processing market to increase 
dramatically. Multi-client seismic data con-
tinues to comprise most of the data being 
acquired in the Gulf of Mexico, however, 
the increased costs and hampered capacity 
have reduced some enthusiasm for acquir-
ing multi-client data. Now, only a handful 
of companies have continued to invest in 
multi-client surveys.

Deep Prospects
Motivated by the deep gas shelf play and 

aided by legislative relief, many of the older 
explored areas are coming back into the 
leasing mix. Most of the older geophysical 
and geological data available in these areas 
was not acquired or processed contemplat-
ing the drilling depths and complex targets 
that are now being explored. In some cases, 
imaging has been improved through more 
current reprocessing techniques but in 
other cases new data acquisition has been 
warranted. By utilizing existing data, areas 
in need of technical revival can be identi-

Seismic acquisition using a towed hydrophone array and towed energy source.
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Seismic acquisition using a 4-component cable positioned on the sea bed and a towed energy source.  
The data is recorded on board the recording vessel.
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Seismic Acquisition using a 4-component cable positioned on the sea bed and a towed energy source.  
The data is recorded in float buoys and retrieved periodically.
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Offset Acquisition

OBC-Type A

OBC-Type B
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Meeting Future Demand
The importance of the Gulf of Mexico 

to the U. S. energy supply cannot be over 
stated.  The offshore area has produced 
30 billion barrels of oil equivalent (4.8 
Bm3) over the past 70 years. In 2004, oil 
production in the Federal portion of the 
Gulf of Mexico Outer Continental Shelf 
(OCS) was 1.48 MMbopd and 11 bcfgpd. 
These figures represent about 27% of 
the nation’s oil production (94% of the 
Federal OCS oil production) and 20% of 
the nation’s gas production (99% of the 
Federal OCS gas production).  

The Energy Information Administration 
(EIA) forecasts oil production to increase 
in the Gulf of Mexico to 2.41 MMbopd 
or over 41% of domestic production by 
the year 2015.  Gas production over the 
same period is expected to reach 14 
bcfgpd or nearly 25% of the nation’s total 
production.  

Since 1995, oil production in the Gulf 
of Mexico has increased 35% with deep-
water production increasing 500% over 
the same period.  

Availability of leases, new discoveries, 
and importance to the domestic energy 
supply will combine to keep the entire 
Gulf of Mexico a hot exploration target.  
Many 10-year leases are due to become 
available over the next several years and 
will be included in upcoming lease sales.  
The Minerals Management Service (MMS) 
has an aggressive five-year leasing pro-
gram in the Western and Central Gulf 
of Mexico with 10 planned lease sales.  
No other lower 48 OCS lease sales are 
planned because most of the areas have 
been withdrawn from leasing until June 
30, 2012.

fied and plans can be devised to optimize 
acquisition and processing.  

“All of the easy projects have been done 
in the Gulf of Mexico. The level of com-
plexity has risen dramatically. We must be 
prepared to create a good image of the 
subsurface all the way down to 14 kil-
ometers simply by applying new imaging 
and acquisition techniques to seismic data.” 
says Kim Abdallah, VP NSA New Ventures 
of TGS.

Across the Gulf of Mexico shelf, recent 
drilling targets have been as deep as 10 km. 
To create images of such deep targets, the 
data must be recorded with longer offsets 
and with longer listening times than the 
data historically acquired in these areas. 
Today’s marine acquisition system typically 
tows six or more super-long cables extend-
ing 8 km or more across the exploration 
target. This equates to a vessel towing a 
swath of equipment 1 km or more wide 
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Large tropical storms like Hurricane Katrina (pictured above) can change the sea bottom, move structures 
(Pictured is the Diamond Offshore Drilling, Inc. Ocean Warwick where it washed up on the Alabama shore 
after Hurricane Katrina), and generally raise havoc with Gulf of Mexico operations. “In the middle of TGS’ 
OBC acquisition program in 2005, Hurricanes Katrina and Rita passed through the Gulf.  Upon our return 
to the project area, several of the surface obstructions were no longer visible” says El-Tawil.
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by 8 to 9 km long. Complicated by the 
fact that the Gulf of Mexico shelf is highly 
obstructed with thousands of surface facili-
ties and platforms, the ability to safely tow 
this amount of gear behind a vessel is very 
limited. 

To overcome these difficulties, two 
methods of marine seismic acquisition 
are being employed by TGS to obtain the 
most complete coverage over these areas. 
A “multi-pass” acquisition technique is used 
to successfully achieve the longer offset 
required for today’s shelf exploration. While 
effective, complete coverage with this tech-
nique is impossible due to water depths 
and obstructions.   

A second method for acquiring this data 
uses stationary ocean bottom cables (OBC) 
on the ocean floor. Instead of towed stream-
ers, the cables are affixed to the sea floor in 
pairs. A source boat makes several traverses 
between the cables before the cables are 

Extract – GEO ExPro January 2007  5



G E O S C I E N C E  E X P L A I N E D

6   Extract – GEO ExPro January 2007

Deep-Water Gulf of Mexico 
With 12 recently announced deep-water discoveries and an aggressive leasing schedule for the Western 
and Central Gulf of Mexico, exploration and production technology is being pushed to its limits. To meet 
industry needs to image deeper and more obscure targets, TGS-NOPEC Geophysical Company has over 2.5 
million km of 2-D and 88,000 km2 of 3-D seismic data available in the Gulf, of which this line is an example.

CHINSt MALO - DANA POINTSW
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Photo: Liam Gumley, NASA/SSEC
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