
Boldness vs. Risk in Exploration

Operator Outlines Future Vision

By Rhonda duey, executive editoR

Is being bold the equivalent of taking risks? That was the 
conundrum posed to several senior explorationists at 

Wednesday’s executive session, “Boldness vs. Risk in Ex-
ploration.” Exploration managers from Eni, Tullow, Statoil 
and Total, along with an academic and a consultant, were 
on hand to debate the topic.

Mike Daly, a professor at Oxford University, began by 
defining the difference between boldness and risk. Bold-
ness consists of emotional judgment and the promise of a 
“big story” and is judged by its outcome. Risk relies on 
numerical analysis, is theoretically repeatable and consists 
of a pre-event assessment and a post-event review.

A quite simple example was inspired by Jonathan Swift’s 
quote, “He was a bold man that first ate an oyster.” In ad-
dition to the rather unappealing appearance of the shell-
fish (Daly was kind enough to provide a huge picture), the 
first man (or woman) to eat one had a 1-in-1,000 chance 
of having a violent allergic reaction. These types of risks 
can be quantified.

He gave an example of a man named William Knox 
D’Arcy who obtained an enormous concession in Iran in 
1901 based on its natural fires and oil seeps. D’Arcy hired 
George Reynolds to run his operations.

“It was frontier exploration,” Daly said. “Everything had 
to come from the U.K.”

The venture had a rocky start. The first well struck oil 
at 274 m (900 ft) and was declared a success but dried up 
after a few days. The second well also was dry.

D’Arcy and Reynolds moved the operation to the 
southeast, where two more dry holes occurred. Reynolds, 
acting on a hunch based on the theory of anticlinal drill-
ing, began drilling a fifth well when he received a tel-
egram from his boss saying the company had run out of 
money. Reynolds finished the well anyway and brought in 
a gusher. It was the first successful well in the Middle East 
and led eventually to the formation of BP.

This, Daly said, was the true definition of boldness—
D’Arcy risked everything, persevered through repeated 
failures, changed the industry for good and left a lasting 
legacy. It could have gone very differently.

BP was not so lucky later on in life. While examining 
data in the Brooks Range in Alaska, it noted an interest-
ing structure that became Prudhoe Bay, a 12 Bbbl field 
and the largest conventional oil field in North America. 
Examining other seismic data nearby, the company found 
an almost lookalike prospect, the Mukluk. However, the 
prospect was offshore, leaving the company facing the de-
cision of building a manmade island, which would add 

considerably to the already expensive prospect of drilling 
the well.

BP faced several questions. Could the company handle 
the cost of failure? Would its reputation be damaged if 
another company later had success at Mukluk? It had no 
means to reduce its risk, so it faced the final question: to 
drill or not to drill?

It built the island. It drilled the well. The well was dry.
The technical reason was simple: A thief zone had 

moved the oil to the already discovered Kuparuk Field. 
Geologists could argue that “it failed for the right rea-
sons,” Daly said. But it caused considerable embarrassment 
to BP’s reputation, and as recently as 2011 a headline read, 
“Good luck, bad luck or Mukluk?”

Daly said that while boldness in exploration is charac-
terized by perseverance and is skewed to success while 
being rarely acknowledged in failure, risk in exploration is 
characterized by trade-offs: Is it a one-off frontier prospect 
vs. part of the prospect portfolio? Is a company’s judgment 
of how much it can afford to lose offset by the potential to 
create value vs. destroying it? Overall, risk analysis requires 
discipline and repeatability.

But, Daly concluded, risk analysis doesn’t make deci-
sions. People do.   n

Manfred Boeckmann is DEA’s senior vice president for 
exploration and new ventures. Here he answers ques-

tions from E&P’s editor-in-chief, Mark Thomas, on the 
company’s organization, growth plans and technological 
focus areas.

Q: Please outline the new company setup and 
what the company’s strategy is today for its up-
stream assets and operations. 
Since March 2015, a leading German E&P company has a 
new owner and a new name: DEA Deutsche Erdoel AG now 
belongs to LetterOne. LetterOne is a privately owned Lux-
embourg-based global investment vehicle focused on using 
its financial resources, management and investment expertise. 

DEA is an international oil and gas company with head-
quarters in Hamburg, Germany. It has a long history of 
technical and managerial excellence at all stages of the E&P 
cycle. Due to the recent change in ownership, a new busi-
ness strategy will now be developed and implemented with 
a clear focus on long-term value creation. 

DEA plans to grow further, primarily in its core regions 
but also elsewhere, subject to strategic and portfolio fit. 

Worldwide, oil and gas will remain the most important en-
ergy sources in the next decades. According to independent 
forecasts, the global energy requirement will increase about 
40% by 2035. 

Q: What areas does DEA have particular interest 
in geographically, in terms of new and emerg-
ing exploration plays around the world? Why 
does it see these as particularly promising? 
On the basis of a strong core of operating assets in Europe 
and North Africa, DEA always leveraged its technical excel-
lence, in particular when venturing into new jurisdictions 
and geological plays such as the Caspian and the Equatorial 
Margin. Focusing on core company strengths in connec-
tion with new projects is preserving and driving value. 

In light of the challenging times, it is important to use 
proven business models and capabilities in an effective man-
ner, not only to weather through the downturn of a cycli-
cal industry but also to derive additional value from acting 
counter-cyclically and benefiting from the significant E&P 
cost deflation to reload the acreage portfolio, for example. 

To that end, DEA also is analyzing current market trends 

as well as long-term supply, demand and pricing forecasts as 
part of its ongoing strategy review process after the change 
in ownership. 
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Thursday,  June 4

8:30 – 16:00  Registration.  Registration area

9:30 – 12:30  Executive session on “Unconventional Regulations.”  Room N102

9:30 – 18:10  Technical program (oral and poster presentations).  Conference area

10:00 onward Breakfast at the exhibition.  Exhibition floor

10:00 – 16:00  Student registration.  Student court, booth 1120

10:00 – 17:00  Student program.  Student court, booth 1120

10:00 – 17:00  Exhibition. 

10:00 – 17:00  Coffee plazas.  Exhibition floor

11:00 – 14:00  Presentations at the International Prospect Center Theater

 Exhibition floor

15:00 – 15:30  Motivational Speech:  “The Role of Students in Collaboration Between  

 Academia and Industry” by J. Gérard (Repsol). Student court, booth 1120

For a detailed description of the program, use the EAGE 2015 app, or please refer to the relevant 

pages of the EAGE catalogue for full descriptions of the EAGE highlights.        
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Students, ‘Fuel Your Future’
 
EAGE offers an extensive student program, “Fuel Your Future,” which offers students many educational and enter-
taining activities for gaining up-to-date knowledge and skills about pursuing careers in the geoscience and engineer-
ing industries. Highlights include activities in the student court as well as short courses, student poster presentations, 
trial interviews and exhibition tours. The student program is sponsored by Exxon Mobil, Repsol, Statoil, Total and 
the EAGE Student Fund, including Shell.

Trial interviews 
Practice, practice, practice! Trial interviews offer a great opportunity for students to sign up for a 40-minute interview, 
including a 10-minute feedback session that will help you to prepare for the real deal. The trial interviews are fully 
booked, and it is not possible for student delegates to register onsite anymore. 

Exhibition tour 
12:30 to 13:30,  June 4
The exhibition introduces a selection of companies every year, and students have the opportunity to become familiar 
with them by participating in guided exhibition tours.

Student chapter meeting 
15:30 to 17:30, June 4, student court
The student chapter meeting aims to bring together all EAGE student chapters around the globe to network with 
companies, discuss new ideas, share experiences and start new collaborations. Besides the announcement of the Best 
Student Chapter for 2014 to 2015, the second EAGE Student Chapter meeting will include an inspirational talk 
by Jean Gérard (Repsol) about “The Role of Students in Collaboration Between Academia and Industry.” Gérard 
intends to explain why such collaboration is beneficial to all geoscientists, academia, industry personnel and students. 
In his professional life, Gérard is currently working as an adviser in clastic sedimentology, sequence stratigraphy and 
seismic stratigraphy for Repsol, providing expertise to all the company’s exploration projects.  The EAGE Student 
Chapter meeting will be the perfect opportunity for student chapters, company professionals, student affairs commit-
tee members and other interested delegates to mingle and network. The meeting is open to all delegates.

Best Student Paper Prize 
The Best Student Paper Prize is awarded to the three best posters in the student program. Those students have 
the opportunity to co-chair a poster session in the regular technical program and have their abstracts published 
in First Break. 

Student chapter wall 
Student court
Do not forget to pass by the student chapter wall, located in the student court, where EAGE’s student chapters have 
the opportunity to showcase past and upcoming activities to the public during all days of the conference.



4 T H U R S D AY  | JUNE 4, 2015 | E&P DAILY NEWS4

Megascale Broadband PSDM 
in the North Sea
Super dataset sets new quality standard to help identify and exploit remaining 
opportunities in this mature area.
contRiButed By cgg

Recovering the remaining and bypassed hydrocarbons 
in mature areas requires new approaches. A great deal 

of seismic exploration has taken place within the North Sea, 
using a variety of acquisition configurations, including the 
latest broadband solutions such as BroadSeis. Most surveys 
in this mature area have been processed and reprocessed 
multiple times as techniques have evolved, using time mi-
gration and now mainly prestack depth migration (PSDM).

Within the Central North Sea area alone, CGG’s nonpro-
prietary library includes data from 37 acquisition phases (26 
main and 11 infill) spanning a 15-year period from 1999 to 
2014. Collectively referred to as Cornerstone, this library 
covers about 35,000 sq km (13,513 sq miles), including 
9,000 sq km (3,475 sq miles) of dual-azimuth data. Mul-
ticlient surveys provide a cost-effective means of acquiring 
high-quality data. Even in relatively mature basins such as 
the North Sea, where acreage is shared by many operators, 
multiclient surveys can be a valuable tool for development.

The majority of seismic projects within the North Sea 
independently focus on specific small areas, primarily re-
stricted by the high work effort involved in integrating 
all available data (wells, horizons, vertical seismic profiles, 
etc.) into the velocity model, combined with the lengthy 
time scales required to update the model using traditional 
tomography methods. The development of TomoML, an 
algorithm for multilayer tomography, now allows com-

pletion of complex PSDM projects within a significantly 
reduced time scale while simultaneously improving im-
age quality.

Taking full advantage of TomoML, CGG has recently 
completed a major project to combine its entire Corner-
stone Central North Sea data library into a single, seamless 
35,000-sq-km volume of high-quality broadband PSDM 
seismic, along with associated velocity and anisotropy 
models. This work required only 18 months to achieve. 
The final data can be used to perform rapid amplitude-
vs.-offset screening, pore pressure prediction and prospect 
evaluation on a regional scale but with the level of detail 
usually associated with smaller, reservoir-focused projects.

A vital new addition was the application of a propri-
etary pre-imaging deghosting technique known as ghost 
wavefield elimination (GWE). This improved resolution 
by extending the seismic bandwidth. It also facilitated a 
robust merge across multiple vintages, although low-fre-
quency matching between conventional and broadband 
acquisitions was challenging due to the lack of recorded 
lows in the legacy seismic. In addition, all datasets were 
re-datumed to mean sea level during GWE. The process-
ing sequence was further refined with advanced demul-
tiple techniques including shallow-water demultiple and 
residual peg-leg multiple suppression, applied to selected 
parts of the dataset.

This vast project did not involve only seismic data. Infor-
mation from 225 wells was used in the construction of the 
initial velocity and anisotropy models, with the TTI axis 
constrained by eight structural horizons. The North Sea 
exhibits a complex layered geology with abrupt changes 
in acoustic impedance that are observed in the well logs. 
The majority of these key reflection boundaries have an 
excellent spatial interpretability.  This facilitated the con-
struction of a layer-based initial model, which matched the 
geology from the outset.

Two passes of TomoML were used to optimize the ve-
locities for final imaging. Each pass incorporated dip-con-
strained inversion, which performs a 3-D joint inversion 
of residual move-out and offset-dependent dip picks, to 
estimate shallow velocity variations caused by quaternary 
channels. The multilayer tomography updated the entire 
depth range of the model from 0 km to 10 km (6 miles), 
with shallow channels handled by the dip constraint and 
anisotropy parameters adjusted as necessary to preserve the 
imaging velocity. Final multilayer well calibration achieved 
an absolute average depth miss-tie of less than 2% for all 
horizons, without introducing distortions into the model 
velocities or seismic image.

The final model reveals geologically consistent regional 
trends in the velocities with excellent stability and a good 
correlation with the seismic image. A velocity depth slice 
through the quaternary glacial channels reveals high-fre-
quency details, which are well correlated with the complex 
channel structure and show consistent velocity trends ex-
tending over many kilometers. This geological consistency 
also is observed in the deeper section where conventional 
methods often fail to deliver spatially stable results. The sta-
ble velocities improved the imaging of the pre-Cretaceous 
section, which was further enhanced by the bandwidth ex-
tension from GWE.

As new and improved technologies such as BroadSeis 
become available, continued evolution and refinement of 
data and models enable operators within a mature basin, 

such as the North Sea, to maximize hydrocarbon recovery. 
The creation of this PSDM super dataset provides con-
sistent regional coverage with local detail and definition, 
setting a new quality standard in North Sea seismic.  This 
will enable reliable identification and exploitation of any 
remaining opportunities within this mature area.

Visit CGG at booth 440 for a closer look at the latest 
Cornerstone data and processing and imaging capabilities. 
The company also will be presenting daily on this topic at 
its booth theater; check with booth staff or visit cgg.com/
eage2015 for the latest schedule.  n

This line from the Cornerstone PSDM dataset, which is co-rendered with the final velocity model and which traverses 250 km through the 
central North Sea area, shows how TomoML provides geologically consistent regional trends as well as local detail and definition. (Image 
courtesy of CGG Data Library)
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Are you ready 
for new horizons?

We are.

With a wealth of operational experience, an industry  
leading seismic fleet, and a passion for geophysical  
excellence, we have what it takes to tackle the most  
complex projects, wherever they are.

Imaging tomorrow’s energy™

Visit us at booth #740

Conference Highlight
Executive Session: 
Unconventional Regulations 
9:30 to 12:30, Room N102

This session will explore the importance of the inte-
gration of all aspects of geological knowledge and data 
integration. The session also will pursue the best ana-
logs through geopolitical and legal aspects, highlight-
ing the importance of having a regulatory framework 
to accelerate the process. Please note that executive 
sessions are open to all conference delegates.

•  Chairmen: M. Marzo (University of Barcelona) 
and M. Baena (Repsol) 
• Speakers: A. Torello (IOGP), I. Alvarez (AGGEP), 
J. Lima (Schlumberger), M. Ferrari (Repsol Colom-
bia), G. Schmidt (Talisman Energy) and U. Marseglia 
(Calfrac) 
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cgg.com/cornerstone

Locally focused R&D to resolve your North Sea imaging challenges:

• Full Waveform Inversion joint velocity and epsilon update
• Dip-constrained tomography
• Model-based water-layer demultiple
• TomoML multi-layer non-linear tomography
• Broadband imaging

To learn more, visit us at EAGE booth #440.

Exceptional People - Remarkable Technology - Outstanding Service

Industry-Leading Technology 
with CGG Subsurface Imaging
Central North Sea Cornerstone
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New System Provides Directional Information 
and Large Image Aperture

contRiButed By Read aS

READ AS has introduced a new system for large-scale 
vertical seismic profile (VSP) recording that com-

bines three-component (3C) receivers with near-continu-
ous distributed acoustic sensing (DAS) axial measurements. 
This patented HybridVSP system provides both direction-
al information and a large image aperture, enabling the 
generation of high-resolution, full dip-range images for 
a full spatial aperture never before achieved in large-scale 
VSP operations. The savings for users in data acquisition 
and rig-time costs can be substantial. 

VSP uses an acoustic source at the surface and receivers 
in a well close to the formation structure of interest. This 
gives formation images with greater detail and resolution, 
when compared to surface seismic recordings that are used 
for increasing field production through more efficient de-
velopment drilling programs. 

“By placing a limited array of receivers closer to the 
target, we achieve better resolution images, but we lose a 
wealth of useful information above the top receiver and 
limit our zone of illumination at the target” said Nick 
Brooks, vice president of business development. He ex-
plained that by instrumenting the entire well with a com-
bination of DAS and 3C receivers, the individual limita-
tions of both types of system are reduced. Combining this 
total well coverage with READ’s image extension tech-

niques reduces or eliminates many of the shortfalls that 
have plighted 3-D VSP in the past. 

“Whereas measuring both the source and scattered fields 
close to the target gives formation images of higher res-
olution, the spatial extent of formation image becomes 
smaller. So, it is desirable to combine receivers that are 
close to the object with receivers that are farther away 
from the object. Adding in the requirement from wavefield 
measurements that we need at least two measurements per 
wavelength (the wavelength is typically 30 m [98 ft] for 
compressional waves), one ends up wanting to deploy a 
rather large number of receivers” said Jakob Haldorsen, 
chief scientist at READ. “With the target at a depth of 
4,000 m [13,123 ft], instrumenting the well to the sur-
face would require 270 receivers; this is now possible with 
HybridVSP either on hybrid wireline or as a permanently 
installed system.”

Founder of READ Tore Kjos added, “In many cases, the 
information received from large VSP surveys are partly re-
covered by other methods such as seabed seismic and ma-

rine seismic. Fluctuation oil prices and the demand to get 
more oil out of the reservoir within a shorter production 
period are forcing improved field economics and lower 
CO

2
 emissions. Repeated large VSPs to follow the evolu-

tion of moving fluid fronts, either produced or injected, 
is an optimal solution if the price is right. Furthermore, 
permanently installed arrays mitigate safety issues by not 
only imaging geohazards in the vicinity of the well but 
also by permanently monitoring noise and seismic signals 
from the reservoir and the well itself.”

He continued, “If a well is out of production for six 
weeks for a full-aperture VSP survey with a short ar-
ray tool, the cost in rig time alone would be prohibitive, 
which is why it is not done. On the other hand, the in-
formation from a carefully processed large 3-D VSP could 
be used to significantly increase reservoir productivity and 
enhance the long-term recovery of hydrocarbons. Such 
information could also be important for better placement 
of development wells and injectors.”

For more information, visit READ at booth 570.   nEAGE_Show_Daily_Ads_2015-GATHERS-PRINT.pdf   6   5/21/15   4:34 PM

Complete well coverage with a new combination of fiber and electrical well seismic technology is now possible.

future vision for 
Digital Energy cloud 
Real subsurface information management on the 
cloud has long been a goal for the oil and gas in-
dustry. The huge volumes of data, complex interpre-
tation software and processes required for subsurface 
information management have historically proven to 
be prohibitive in terms of cost and processing power. 

The evolution of third platform technologies (her-
alded by the convergence of mobile and cloud com-
puting, social technologies and big data analytics) is 
rapidly changing the way that data services can be 
delivered online.

“We are proposing a whole new way of interacting 
with upstream data and information,” said Ali Al Mu-
jaini, CEO of Target & Meera Technologies. “We see 
a vision of the future where information and applica-
tions work together in the form of an online mar-
ketplace, private or public, and where knowledge and 
processing power converge to bring real economy to 
the way work is done in our industry.”

Target has a well-established services business oper-
ating in the Middle East, developing specialist work-
flows around well and core data management. With its 
operational reach expanding, the company was look-
ing to invest in a software division to “bake in” its 
expertise to deliver to customers. 

The company found FUSE IM, a U.K.-based soft-
ware outfit that has been developing web-based in-
formation management technologies since the mid-
2000s. Target acquired a controlling interest in the 
company at the end of last year and rebranded it 
Meera Technologies at the beginning of 2015.

“As volumes of data continue to increase at an un-
manageable rate, we believe that the answer lies in 
stopping copying information and data around the 
network, ceasing loading of multiple copies of data 
into monolithic and expensive server applications, 
and instead taking processing to the data,” said Jamie 
Cruise, CTO.

All Meera products are web-based and provide 
scalable subsurface information solutions, ranging 
from lightweight spatialized repositories with au-
tomated metadata extraction to full-scale quality 
control and data validation workflows for well and 
seismic data, plus format conversions for application-
ready datasets.

Target and Meera are exhibiting on booth 860.  n
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Collaborative Software 
Venture a Jewel in the Crown
A joint software development project between an oil major and a leading contractor 
is coming to fruition.

By MaRK thoMaS, editoR-in-chieF  

The Radiant joint software development project be-
tween Shell and Baker Hughes, a collaboration that 

got underway in 2013, looks set to eventually benefit not 
only the two companies themselves but also their partners 
and clients.

At EAGE 2015 in Madrid a presentation by Baker 
Hughes trumpeted the official commercial release of its 
JewelSuite 6 software applications, aimed at providing ef-
fective subsurface modeling solutions to help operators 
increase certainty in their operations, reduce costs and im-
prove productivity.

The contractor has worked closely with the Anglo-
Dutch major throughout the development of the software 
applications, with teams from both companies co-located 
at Delft in the Netherlands. 

Shell perspective
Shell’s Bettina Bachmann, vice president for subsurface and 
wells software, production and technology, was on hand at 
EAGE to explain some of the reasons why the operator 
chose Baker’s software platform and why it was important 
for it to be a commercial success for the contractor as well 
as for the operator.

The process started, Bachmann said, when Shell decid-
ed “two or three years ago that it needed to embark on 
a refresh of our platform.” The operator already had an 
existing portfolio of proprietary and commercial geosci-
ence software technologies but wanted to have an overall 
platform that would bring all of its modeling and optimi-
zation capabilities together—a software platform it now 
calls PetroSigns, the first version of which was just recently 
launched by Shell in April.

On the lookout originally for additional technical in-
gredients and user friendliness, Bachmann said that Shell 
found that Baker Hughes’ JewelEarth software platform 
and JewelSuite applications “had much of what we were 
looking for. Baker had some early stage tools that we liked. 
It was a very good experience. We are both companies 
with a very high commitment to technology. It allowed 

us to start up on this road in late 2013, and so far it has 
delivered on everything we had hoped for.”

She went on to add that the collaboration has “even 
surpassed our expectations, and that’s not something you 
can often say about software!”

Partner potential
It is important to Shell that Baker has commercial suc-
cess with the software platform, she continued, because 
the more of the operator’s partners that pick it up and use 
it, the easier it will be for the company to work together 
with them.

The purpose of the platform, essentially, is to be more 
effective, faster and more robust in delivering field devel-
opment plans. Shell is hoping to conduct at least one field 
trial before the end of this year using a limited first version 
of the new platform.

Baker said a software development kit, introduced si-
multaneously with the JewelSuite 6 software, will allow 
developers to easily create and integrate new technology 
into the JewelEarth 6 platform.  

Visit Baker Hughes at booth 510.   n

Roxar RMS brings operators improved decision-making, greater confidence in reservoir economics and 
increased productivity and efficiency. (Image courtesy of Emerson Process Management)

New Deep Tow Sparker 
Overcomes Disadvantages of 
a Surface-towed System
Applied Acoustic Engineering recently released its 

new deep tow sparker. The DTS-500, or “fish,” is 
towed close to the seabed when it emits a high-energy 
electrical sound pulse, thus overcoming many of the dis-
advantages of a surface-towed system, especially when 
operating in deeper water. 

The company, based in Great Yarmouth,U.K., has been 
manufacturing sub-bottom profiling equipment, which 
uses a reflection seismology technique, for more 25 years, 
and hundreds of its products are in use worldwide.

“One historical problem with a surface-towed system is 
that the signal deteriorates as it passes through the water 
column,” said Applied Acoustics Technical Manager Neil 
MacDonald. “Together with interference from sea surface 
and vessel noise, the quality of the data can be compro-
mised, so we’ve developed an entirely novel design.”

The significant difference in this new product is that 
the high-voltage electronics, storage components and 
high-energy “switch” that are necessary are housed in-
side the subsea pressure housing operating at depth, with 
the energy being supplied down a standard coaxial ca-
ble from a low-power direct current power source on 
the surface vessel. This arrangement, avoiding signal loss 
both through the water and down a cable, creates much 
higher resolution data even when the fish is operating at 
500 m (1,640 ft) depth from a tow cable some 2,000 m 
(6,562 ft) in length.

The added advantage of this system is that the cable 
not only delivers low-voltage power to the tow fish but 
it is also used to transfer analogue seismic data and bidi-
rectional digital data to and from the command console 
in the vessel’s operations room. A standard coaxial cable, 
present on many survey ships, is sufficient, speeding up 
mobilization time and removing the need for additional 
specialized winches and high-voltage cabling. 

In operation, the tow fish typically travels at about 10 
m (33 ft) to 20 m (66 ft) above the seabed. Attitude, depth 
sensors and an integral ultrashort baseline beacon within 
the tow fish body inform engineers at the surface of its 
exact position while an echosounder on the vessel can 
warn of seafloor undulations, which the fish would have 
to avoid. 

As it flies, 40 sparker tips on the underside of the fish 
emit acoustic signals, which penetrate 100 m to 200 m 
(328 ft to 656 ft) down into the seabed, depending on the 
sedimentary geology. It has a 500J/sec charge rate, which 
allows a typical repetition rate of 150J at 3 Hz.

A broad signal spectrum of about 100 Hz to 10 kHz 
is generated; however, wavelengths can be filtered out to 
concentrate on a specific band. The resultant image has a 
resolution of 15 cm to 25 cm depending on the power, 
and as normal practice, the data can be interfaced to in-
dustry standard data loggers.  n

JewelSuite 6 aims to provide subsurface modeling solutions to help 
operators increase certainty. (Image courtesy of Baker Hughes)

FUTURE VISION continued from page 1

Q: The upstream industry is continually fo-
cusing on EOR/IOR techniques to squeeze 
more recoverable oil and gas out of its exist-
ing mature assets in the North Sea and else-
where. What is DEA’s approach to enhanced 
recovery techniques, and what technologies 
does it see as being key to further success in 
this area? 
EOR is an important topic, given the need to intro-
duce cost-effective as well as efficient methods to in-
crease overall production from depleting reservoirs and 
thus generate additional value from our producing as-
sets. DEA is in general open to all kinds of methods of 
tertiary recovery; however, our feasibility screening has 
proven polymer flooding and chemical water shutoff as 
the most promising [technologies], given the reservoirs 
under production. 

DEA operates a laboratory providing all required 
knowledge and facilities to support EOR activities. 
This is a clear competitive advantage. The laboratory 
concentrates on the merits of chemical injection to in-
crease the effectiveness of waterflooding. Our findings 
are based on laboratory tests as well as the know-how 
from more than 10 successful EOR projects. At present, 
we are specifically preparing for an injection test in one 
of the reservoirs on the German oil field Mittelplate. 
The laboratory provides support for planning and im-
plementation of water shutoff measures in oil wells as 
well as oxygen-free investigations to examine the stabil-
ity of chemicals at high temperatures and pressure.

Overall, we have combined our forces in a dedicated 
multidisciplinary project team, which considers the labo-
ratory aspects of EOR, the production potential by dedi-
cated modeling and simulation of reservoirs, the opera-
tional feasibility and—last but not least—the economic 
contribution of EOR to the value chain of our company. 

Q: How important will new advances in 
technology be in meeting the challenge of 
rising energy demand? How is DEA tackling 
the need to develop new solutions? 
DEA’s successful track record in hydrocarbon explora-
tion and development is based on a combination of the 
knowledge and skills of our teams and a distinct set of 
technical capabilities. To sustain and further develop its 
core competencies, DEA supports several research con-
sortia to develop and implement new workflows and 
technologies. DEA’s in-house R&D team coordinates 
these projects and facilitates project selection and im-
plementation of new technologies in the asset teams.

Q: The main theme of the EAGE conference is 
“Earth Science for Energy and Environment.” 
What is DEA’s approach/view on the issue 
of supplying sustainable and responsible oil 
and gas supplies? 
Currently, DEA has E&P activities in 14 countries cov-
ering more than 130 E&P licenses. This portfolio is 
managed by more than 1,400 staff and provides the basis 
for sustainable oil and gas production. This production 
is safeguarded by exploration successes in recent years. 

Our business approach is accompanied by and tied 
to a set of core values including responsibility for our 
employees and the communities, environmental protec-
tion and safety. 

In all our operations, we attach the highest priority 
to environmental protection, occupational safety and 
health. By continually improving our high standards in 
these fields, we are regularly setting new benchmarks. 

Q: What topics has DEA been presenting at 
EAGE? Why did it select these particular sub-
ject areas? 
The success of E&P companies is typically based on a 
deep understanding of the subsurface combined with 
cutting-edge technology. Application of a focused set 
of core capabilities is key to unlocking new resources 
and creating value. It is against this backdrop that DEA 
experts have been presenting a selection of papers that 
reflect DEA’s broad range of technical and operational 
expertise along the whole upstream value chain. 

One case study from Egypt describes our geophysi-
cal workflows leading to the exploration success in 
the Disouq project onshore the Egyptian Nile Delta, 
while another case study from Egypt summarizes the 
experience we made with a new nonlinear AVO [am-
plitude-vs.-offset] method. A further paper highlights 
how we utilize VSP [vertical seismic profile] data for 
subsalt imaging. Furthermore, DEA professionals have 
co-organized an EAGE workshop, “Interpreting the 
Uncertain Seismic Image,” [which is] scheduled for 
Friday, June 5.  n
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Atlantic Margin Opportunities
understanding magmatic history and its implications on petroleum systems is critical 
to hydrocarbon exploration.

contRiButed By SchluMBeRgeR

The Atlantic Margin of the British Isles, running from 
the Faroes in the north, through the West of Shetland 

and Rockall area and south to offshore Ireland, contains sev-
eral prospective hydrocarbon-bearing basins. Schlumberger 
has acquired a new program of long-offset broadband seis-
mic data based on detailed interpretation and petroleum 
systems modeling work performed over this relatively un-
derexplored region. The company also has a 3-D dataset and 
extensive legacy 2-D data over the area.

Igneous activity can influence the development of pe-
troleum systems within sedimentary basins such as those in 
the Atlantic Margin. Several studies have demonstrated that 
networks of magmatic intrusions can facilitate hydrocarbon 
transport and provide suitable traps. Understanding magma 
network dynamics and their relation to the evolution of 
petroleum systems is thus an important consideration in hy-
drocarbon exploration. 

A joint research project involving geoscientists from 
Schlumberger and Imperial College, London, integrated 
well data, 3-D legacy seismic data and newly acquired 2-D 
broadband data to quantitatively analyze a network of igne-
ous intrusions in the northeast Rockall Basin. With just six 
commercial wells drilled in the area, partly due to the ex-
tensive coverage of flood basalts, the need for understanding 
the igneous framework and its impact on petroleum systems 
development is paramount to unlock further discoveries in 
this frontier region. By constraining the architecture of the 
intrusion network, the study provided insights into how the 
sub-basalt plumbing system is structured and distributed, 
thus allowing assessment of the impact on petroleum sys-
tems evolution.

Data from wells that intersect the Atlantic Margin sur-
vey were used to constrain lithologies, define ages of strati-
graphic horizons across the study area and apply inversion 
techniques, enhanced by the low frequencies contained in 
the new broadband seismic data. Mapping of an intrusion 
complex in the Irish sector of the Rockall Basin demon-
strated the presence of numerous sills within the Cretaceous 
and lower Paleocene successions. Initially, intrusions were 
mapped in the 3-D time volume, and the sill diameter, 
thickness and height were quantitatively analyzed. 

These mapped intrusions were subsequently tied to the 
newly acquired 2-D seismic lines. In addition, based on in-
sights from the 3-D volume, interpretation of sills was ex-
tended out across the region. A similar approach was applied 
to the stratigraphic horizons, while faults and folds within 
the vicinity of individual intrusions also were mapped to 
assess whether they were generated during emplacement. 
Collectively, with these data, seismic-stratigraphic observa-

tions were used to constrain the age of emplacement to 
compare the timing of magmatic activity and petroleum 
system evolution.

Wells highlighted thick successions of Cenozoic strata 
that overlie regionally extensive Paleocene lavas. These la-
vas blanket the post-rift Mid- to Upper Cretaceous from 
the syn-rift Lower Cretaceous successions, in addition to 
the deeper pre-rift Paleozoic intervals. Jurassic rocks are in-
ferred in the deeper pre-rift portions, which are postulated 
to contain the regional source rock, with proven post-rift 
reservoirs, including the Valia Sandstone, lying conformably 
above the regionally extensive lava sequences. 

Petroleum systems modeling results indicate the critical 
moment for hydrocarbon expulsion occurred during the 
early Paleocene. It is plausible that the mapped intrusions, 
which separate the source rock interval from the post-rift 
reservoir intervals, may have compartmentalized the basin 
and restricted hydrocarbon migration pathways. The study 
indicated that the sills were emplaced laterally from the 
northwest, which implies the sill complex extends beyond 
the 3-D volume. 

This raises questions as to how and where the sills inter-
act with the source rock and whether these may be con-

sidered detrimental or otherwise to hydrocarbon accumu-
lation. The variable distribution and character of the sills, 
however, imply localized vertical connectivity between 
the source and the reservoir sequences. Mapping out sill 
complexes in detail can aid in identifying such potential 
hydrocarbon migration pathways. In addition, forced folds 
associated with the sills may provide viable four-way dip 
closure to trap hydrocarbons. 

Schlumberger multiclient is offering an integrated pack-
age of data and studies to help operators bring a new fo-
cus to the Atlantic Margin region. The company has 4,624 
km (2,873 miles) of full-bandwidth prestack time migra-
tion processed 2-D long-offset (10,300-m or 15,170-ft) 
data acquired with the ObliQ sliding-notch broadband 
acquisition and imaging technique. Plans are in place for 
the acquisition of an additional 7,100 km (4,412 miles) of 
broadband data. The multiclient data package also includes 
access to a Petrel E&P software platform project of geo-
logical interpretation, petroleum systems modeling and an 
extensive database of up to 20,000 km (12,427 miles) of 
heritage 2-D seismic data. A 2,600-sq-km (1,004-sq-mile) 
3-D dataset also is available. For further information, visit 
multiclient.slb.com or booth 940.   n
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The Schlumberger Multiclient Atlantic Margin program of new 
broadband 2-D and legacy 3-D data is shown. (Image courtesy of 
Schlumberger)
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Accurate Pore Pressure Prediction Is Key to 
Safe Well Engineering
Solutions enable pore pressure prediction and analysis before, during and after drilling.
By Joanne Wang, PaRadigM

Overpressured formations are encountered worldwide 
where exploration wells are drilled. Unexpected over-

pressure is a major cause of drilling hazards, costing the in-
dustry billions of dollars and posing a huge potential risk for 
damage to the environment. Pore pressure prediction is an 
important way drilling companies and operators can reduce 
risk and ensure safe well engineering. 

Accurate pore pressure prediction can help drilling engi-
neers plan wells with proper mud program and casing design 
in anticipated high overpressure zones and prevent a variety 
of drilling problems, including wellbore collapse, lost circula-
tion, stuck pipe and even complete loss of the wellbore. 

Pore pressure prediction can be performed using well data 
at the wellbore or using seismic data for pressure spatial dis-
tribution. Log-based pore pressure prediction can be used to 
predict pore and fracture pressure profiles in wells based on 
logging data. During the pore pressure prediction process, 
well data or seismic velocity measurements are converted to 
pressure attributes with a selected empirical relationship. 

Pore pressure predictions and transformations that make 
use of seismic velocity measurements have a huge impact on 
drilling safety and the economics of drilling design and well 
construction. Pore pressure models derived from the integra-
tion and careful calibration of traditional wireline logs, pe-
trophysical logs, seismic velocity data, vertical seismic profile 
data and field test data provide the information needed to 
make critical predrill stress and overpressure predictions and 
the pathway to secure a safe and economic well program. 

To deliver the most accurate results, a comprehensive pore 
pressure solution will include high-resolution velocity model 
determination, chronostratigraphic structural and property 
modeling, well data and petrophysical analysis, geostatistics, 

and seismic inversion to enhance the predictive capac-
ity of petrotechnical data to model pore pressure. These 
solutions are strengthened by powerful technologies for 
co-visualizing geophysical and geological models, trans-
forming seismic velocity measurements to pore pressure 
and stress properties, calibrating predicted pressures, inter-
preting pore pressure models and modeling pore pressure.

Determining accuracy and resolution of 
predicted pressures
To accurately predict pressures from seismic data, suit-
for-purpose velocity analysis is required, including auto-
matic, high-resolution, residual velocity analysis and tomo-
graphic velocity updating. Constrained velocity inversion 
ensures derivation of geologically plausible interval veloci-
ties, while anisotropic velocity analysis corrects anisotropy 
effects on seismic velocity, when necessary.

Ensuring pore pressure prediction quality, 
productivity 
Calibration to field pressure measurements provides a 
mechanism for optimizing the input data to match predict-
ed pressures to these measurements. This process demands 
a sophisticated visualization and analysis environment that 
incorporates pressure prediction, calibration, interpretation 
and analysis in a seamless process, to ensure pore pressure 
prediction quality and productivity. A common data reposi-
tory will make data, such as well logs, pressure measure-
ments, seismic data, interpretation data and production data, 
available to geoscientists belonging to different disciplines. 

Cross-disciplinary teamwork
Pore pressure prediction is a cross-disciplinary application. 
Properly interpreting pressures requires an understanding 

of lithology, structure style and geological history. The soft-
ware platform must contain rich technologies to meet such 
demands and support teamwork between petrophysicists, 
geophysicists, geologists and engineers. These technologies 
include quantitative seismic interpretation, which identifies 
lithology spatial distribution, key to understanding pressure 
lateral transfer and estimating pressure in a formation with 
relatively high permeability. Other features, such as seismic 
structure interpretation and structural attributes, are useful 
for understanding geological structure impact on pore pres-
sure distribution, e.g. pressure compartmentalization related 
to faults. 

When optimally performed, well log analysis, velocity 
modeling, structural interpretation and lithology prediction 
provide the most accurate input for the key transformation 
and interpretation tasks of pore pressure estimation and cali-
bration, sand pressure estimation, and structural deformation 
(strain) analysis, with co-visualization of the results.  n

Co-visualization of a prestack migrated amplitude image, pore pres-
sure field, interpretation data and well paths is shown. Interwell 
pore pressure sections show connectivity of pore pressures. (Image 
courtesy of Paradigm)
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Exploring New Horizons Offshore Australia
A major new Polarcus multiclient seismic survey offshore Australia seeks to illuminate a potential new oil province in an underexplored basin.

contRiButed By PolaRcuS  

Polarcus’ Capreolus multiclient 3-D seismic survey off-
shore Western Australia covers an area of 22,130 sq km 

(8,544 sq miles). That’s the equivalent of 965 U.S. Gulf of 
Mexico blocks or about the size of Wales in the U.K. The 
statistic also qualifies it to be the largest single 3-D survey 
ever acquired offshore Australia.

The project idea for Capreolus was conceived in 2014 
after the announcement that the Phoenix South-1 well had 
encountered light crude oil nearly 5 km (3 miles) below the 
seabed while drilling for natural gas. Discussions with oil 
and gas companies active on the North West Shelf of Aus-
tralia confirmed there was significant interest in this well, 
not least because the area was only lightly explored and, to 
date, had been considered gas prone. In other words, the re-
ported discovery raised the possibility of a new oil province 
for Australia. 

In response, Polarcus drew up an initial survey outline 
for an extensive broadband 3-D seismic survey over the 
Roebuck Basin, including over the discovery location. In 
late 2014, the planning commenced in earnest. The survey 
lies in an environmentally sensitive sea area known as the 
Commonwealth Marine Reserve Network and work com-
menced on the environmental plan necessary to allow the 
project to receive regulatory approval to proceed. Polarcus 
allocated two modern A-Class 3-D seismic vessels to the 
project: Polarcus Amani and Polarcus Asima. With air emis-
sion reducing technologies and invasive species eliminating 
ballast water treatment, these vessels are among the most 

environmentally advanced in the world, both in and outside 
the seismic exploration industry. Both vessels have been cer-
tified by the international classification society, DNV GL, to 
the highest Level 1 standard in the Triple-E environmen-
tal rating scheme. Polarcus is the only company within the 
seismic industry to have this certification. In designing the 
Capreolus survey, Polarcus’ geoscience experts first identi-
fied the key geological objective as developing a compre-
hensive understanding of the Triassic and Jurassic reservoirs, 
in both structural and stratigraphic traps, and their possible 
charge history. The existence of large undrilled structural 
features are evident from the legacy seismic data acquired 
in the Roebuck Basin; however, the key to unlocking the 
area’s true prospectivity is understanding the paleogeogra-
phy, sedimentology and charge history within the individu-
al seismically defined packages. 

To ensure that the geophysical parameters addressed these 
geological objectives, Polarcus opened a dialogue with oil 
and gas companies operating in the area and, in conjunc-
tion with Polarcus’ data processing partner in the project, 
DownUnder GeoSolutions (DUG), incorporated that in-
formation into the survey design. The output from this dia-
logue was a recommendation to acquire the survey with a 
12-m by 100-m by 8,100-m (39-ft by 328-ft by 26, 575-ft) 
streamer array in the Bedout Basin and a 12-m by 100-m 
by 9,000-m (29,527-ft) array in the deeper Rowley Ba-
sin, with a 12.5-m flip/flop source interval and 12-second 
record lengths. It was agreed that data would then be pro-
cessed through prestack depth migration at DUG’s process-
ing center in Perth, Western Australia.

To acquire this vast survey efficiently and enable final 
data imaging products to be available within 15 months of 
project mobilization, it was decided to acquire the survey 
initially using dual vessel simultaneous mode acquisition, a 
technique previously used by Polarcus on the other side of 
the world, offshore Greenland. The use of continuous data 
recording further enabled the capture of the desired 12 sec-
ond record lengths without compromising the objective of 
very high fold data.

The productivity delivered by the dual vessel simultane-
ous mode acquisition has been excellent with more than 
11,000 sq km (4,247 sq miles) of broadband 3-D seismic 
data acquired in first-quarter 2015, corresponding to some 
50% of the planned survey. The seismic vessels Polarcus 
Asima and Polarcus Amani have since departed for other 
contract work and have been replaced by Polarcus Naila 
that will stay on prospect until acquisition is complete in 
November 2015. Fast track data from Polarcus’ Capreolus 
3-D multiclient survey already is showing excellent seismic 
imaging from the Tertiary to Precambrian basement. The 
acquired data are presently being processed through pre-
stack depth migration by DUG in their Perth facility, with 
final data products expected within first-quarter 2016. 

When completed, the Capreolus multiclient survey will 
provide exploration companies with an extensive basinwide 
high-quality broadband 3-D seismic dataset over this un-
derexplored frontier, enabling new prospects to be mapped 
and identified for drilling. There is indeed every possibility 
that this is the birth of a new oil province for Australia. For 
more information, visit Polarcus at booth 740.  n

New Releases, Greater 
Subsurface Confidence
Software technologies respond to industry feedback to overcome reservoir challenges.

By Rhonda duey, executive editoR

CGG is one of the largest acquirers of geoscience data in 
the world. But its software division hasn’t exactly been 

idle lately either.
With the launch of its GeoSoftware business line in early 

2014, the company was able to begin to integrate Hampson-
Russell, Jason and Insight Earth under one umbrella. Just 18 
months later, it is unveiling a host of improved products at 
EAGE, including Jason 9.0, Hampson-Russell 10.0, Insight 
Earth 3.0 and the recently acquired VelPro.

Kamal al-Yahya, senior vice president for GeoSoftware, 
said that it’s been a busy time for his team. The impetus be-
hind the host of releases was a combination, he said, of “pre-
planning and serendipity—serendipity in the sense that both 
Hampson-Russell and Jason were due to have major dot-
zero releases around this time frame anyway. However, it was 
also pre-planned since a major focus of our new software is 
cross-brand workflow integration between Jason, Hampson-
Russell and Insight Earth. So it made perfect sense to syn-
chronize the development efforts and release dates.”

He added that major releases often take two or more years 
to implement, although the concepts behind them are usu-
ally conceived much earlier. “During development, the ideas 
evolve and are reshaped and revised with a focus on prac-
ticality and taking into consideration changing needs and 
technologies,” he said. “The core of the process lies in com-
ing up with a vision derived from user needs.

“This process requires extensive testing to ensure a smooth 
release. Evolving computer technology is also another chal-
lenge to keep in mind.”

Minor releases are planned more frequently to incorporate 
client suggestions while the major releases are in develop-
ment, he added.

In fact, working closely with clients is one of the key pillars 
of his organization. “This goes right to the heart of a core 
aspect of our culture,” he said. “Whether you are one of our 
CGG GeoSoftware consultants providing software technical 
or evaluation support or one of our commercial business 
managers, all of our staff have been trained and have adopted 
a ‘consultative communications methodology’ to ask insight-
ful questions and listen carefully to our clients’ needs before 
offering solutions. Given the large number of our staff who 
are interacting daily with our users all over the world, this 
provides us with a tremendous ‘market technical needs’ col-

lection mecha-
nism.

“We then 
feed these needs 
and wants back 
through our soft-
ware develop-
ment planning 
system, catego-
rize them into 
common themes 
and rank them 
for frequency 
of request. This 
then feeds di-
rectly into our 
software devel-
opment roadmap 
planning.”

He added that the team gets additional feedback from 
its client advisory board and business performance review 
meetings. Once the release date nears, clients are given the 
opportunity to beta-test the new product.

“All of this adds up to a client-led software development 
strategy that gives CGG GeoSoftware confidence that when 
we commercially release these new products, they will ad-
dress key current industry technical challenges and will 
therefore be in strong demand.”

Will this be true even in the current low-price environ-
ment? Al-Yahya is not deterred. “It’s at these times that new 
technologies come along to reset the balance,” he said. “Ge-
oscience technologies can either be seen as a cost overhead, 
or they can act as a significant economical productivity tool 
in our industry.

“Companies need to focus on minimizing inefficiencies 
in the high-dollar ticket items such as dry hole drilling or 
over- or under-sizing surface production facilities because 
their subsurface model of the reservoir generated an inac-
curate production forecast. Because our technical staff has 
invested time in understanding these technical challenges, 
we have used this information and orchestrated our software 
development to produce these three major software releases 
that address these challenges in a very practical way.”  

For more information, visit CGG at booth 440. n

History Matching Tool 
Computes Sensitivities 
Analytically, Reducing 
Simulation Runs
SenEx, a new-generation assisted history matching 
software tool, speeds up the history matching exer-
cise and improves the quality of the history match. 
Sensitivities are computed analytically, reducing the 
number of simulation runs by a factor of 10 for ma-
ture fields. What usually takes months is now achieved 
in days. 

Using SenEx is easy and can fit in any history match-
ing workflow. It has been successfully applied in numer-
ous field studies on reservoirs in different parts of the 
world. It not only speeds up the overall work but also 
generates simulation models with improved quality.

SenEx calculates how the properties in each grid block 
affect the history match in a given simulation case. These 
“sensitivities” are calculated analytically using only the 
output of that simulation run. This is a key difference 
when compared to those existing “perturb-and-simu-
late” history matching tools. 

Using analytical sensitivities, SenEx captures what grid 
block properties need to be changed, where and how, to 
improve the history match. SenEx provides the user with 
informative maps that tell how to modify the model and 
improve the history match, an exercise that would other-
wise be a tough and tedious trial-and-error process.

SenEx works at the grid block level and does not 
require the use of “multiplier boxes.” Those multiplier 
boxes, which are widely used in conventional history 
matching work, are not only “unnatural” but also always 
hard to define in an optimal way.

After running a simulation case, SenEx will simply 
help the user in coming up with new property arrays to 
be used in the next run. After the next simulation run, 
the user will again use SenEx to come up with the next 
set of property arrays. After each round, the user will 
notice a considerable improvement in the match due to 
using the property arrays generated by SenEx.
Overall, the number of simulation runs required to 
reach a good match drops significantly. SenEx sup-
ports various black-oil reservoir simulators.   n

Kamal al-Yahya (Image courtesy of CGG)
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Improving OBC Efficiency
time and distance separated sources are implemented offshore Abu Dhabi.
contRiButed By WeSteRngeco

Simultaneous source acquisition has become common-
place in land seismic surveys but has rarely been used 

offshore. Simultaneous source techniques were recently suc-
cessfully deployed in a large 3-D, 4-C oceanbottom cable 
(OBC) survey over an oil and gas field offshore Abu Dhabi, 
the United Arab Emirates, operated by ADMA-OPCO.  The 
survey was designed to acquire a high-fold dataset with a 
wide range of azimuths and long-offset sampling. 

Due to widespread production facilities and a shallow-
water environment, an OBC technique is commonly used 
for seismic acquisition offshore Abu Dhabi; however, the 
technique is generally time-consuming and costly. Enhanc-
ing the efficiency of OBC acquisition is important both to 
meet business objectives and to minimize HSE exposure in 
the field. Compared to a conventional single-source survey, 
two or more vessels operating simultaneously can signifi-
cantly increase operational efficiency to achieve the same 
subsurface coverage. The technique also has the capability 
to obtain more data within the same survey duration.

In a single-source vessel operation, the energy from a 
shot must decay to an acceptable amplitude or propagate to 
an acceptable far offset before the data associated with the 
next shot arrive at the receivers. In contrast, simultaneous 
source acquisition often introduces seismic interference 

from the other sources. To address this challenge in the Abu 
Dhabi OBC survey, distance separated simultaneous shoot-
ing (DS3) was implemented, combined with MSS man-
aged spread and source techniques that maintained separa-
tions among shots, both in time and in space. 

DS3 involves multiple sources firing simultaneously that 
are separated by a predetermined distance so that each 
wavefield can be recorded without adversely affecting geo-
physical objectives by seismic interference. With MSS, two 
or more sources fire alternately while maintaining tempo-
ral and spatial separations so that minimal seismic interfer-
ence is realized. 

Prior to the commencement of the 3-D survey, test data 
were acquired along a 10,000-m (32,808-ft) receiver line 
and an 18,000-m (59,055-ft) source line. This 2-D test 
line was repeated with both DS3 and MSS configurations, 
allowing a direct comparison between the two method-
ologies. The processing sequence included two passes of 
coherent noise attenuation in common shot and receiver 
domains and also allowed random noise suppression in 
common shot, receiver and midpoint domains.

Based on the results of the field tests, DS3 and MSS tech-
niques were applied in a 3-D survey that used 120,000-m 
(393,701-ft) cable line length, which equates to 4,800 chan-
nels per component. The nominal patch geometry consisted 
of 10,000-m receiver line length and 10,800-m (35,433-ft)

source line length. Receiver and source line intervals were 
400 m (1,313 ft) and 100 m (328 ft), respectively. 

The survey area was divided into four acquisition panels. 
Two were acquired using DS3 and two source arrays. The 
other two were acquired using MSS with four source arrays. 
For the MSS acquisition, a shot dither was applied to help 
reduce the impact of seismic interference.  The amount of 
dither was randomly distributed over a time window of 
about 200 milliseconds (ms), so each source fired at 2.5 sec, 
plus or minus 200 ms. The source spread extended to 6,000 
m (19,685 ft) outside of the receiver spread to avoid acqui-
sition gaps between adjacent panels and achieve seamless 
subsurface coverage over the survey area. This also allowed 
further separation between the two source vessels to reduce 
the energy from seismic interference.

The survey used an orthogonal geometry where source 
and receiver lines were placed perpendicular to each other. 
This enabled one source vessel to start shooting from one 
side of the patch while the other started shooting from the 
opposite side while maintaining a specified in-line separa-
tion. If minimum separation could not be maintained or 
one source vessel was on standby for any reason, acquisi-
tion continued using a single-source vessel. Since DS3 and 
MSS do not require any nonstandard recording or shooting 
equipment, the alteration of survey configuration between 
a single-source vessel and DS3 and MSS was done simply 
and rapidly during operations.

Acquisition rates of nearly 12,000 SPs and 25,000 SPs per 
day were achieved for the DS3 and MSS modes, respec-
tively. This compares with maximum rates from previous 
3-D OBC surveys offshore Abu Dhabi of up to 7,000 SPs 
per day using a conventional single-source configuration. 

Onboard processing through prestack time migration was 
performed during acquisition. Analysis of the 3-D dataset and 
root mean square amplitude maps showed no evidence of a 
footprint from the acquisition methods, and overall data qual-
ity was good. This successful project demonstrated that, with 
appropriate presurvey planning and testing, DS3 and MSS 
techniques can improve the efficiency of OBC operations. 

This article is based on the paper, “Fieldwide Implemen-
tation of Time and Distance Separated Source Techniques 
on a 3-D OBC Survey Offshore Abu Dhabi, UAE,” by Na-
kayama, et al. and published in the April 2015 issue of First 
Break. For more information about innovations in improv-
ing seismic acquisition efficiency for a variety of land and 
marine environments, visit WesternGeco at booth 940.  n

A cross-spread gather from MSS data is shown. Seismic 
interference is coherent in the receiver line direction but randomized 
in the source line direction. Dithering makes interference appear 
differently from one domain to another, leading to more effective 
attenuation in processing. (Image courtesy of WesternGeco)

Software System Provides oil 
and Gas one-stop Solution
EPoffice, developed and copyrighted by LandOcean 
Energy Services, is built on LandOcean’s proprietary 
software and technology in seismic acquisition and 
processing, stratigraphic and structural interpretation, 
integrated reservoir characterization, geologic model 
and reservoir simulation, and its advanced hardware 
and data-processing capabilities. It has successfully pro-
vided technical solutions to complicated geologic and 
reservoir development problems in complex carbonate, 
clastic and fractured volcanic reservoirs. Through these 
service projects, LandOcean has obtained validation on 
its technology, tested its workflow, improved its best 
practice and accumulated experience/case studies for 
different reservoir and geologic settings. 

EPoffice is an integrated E&P software system and 
also an open platform for clients to develop their own 
software by using the software developer kit. It con-
tains seven series including seismic data acquisition, 
pipeline management, upstream and downstream.

Visit ldocean.com.cn or go to booth 1022 for more 
information.  n
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Figure 1. The figure shows new fault likelihood attribute after 
thinning through the HorizonCube workflow based on the CSM 
algorithms. (Image courtesy of dGB Earth Sciences)

The Professional Seismic 
Interpretation Platform

Ten Tips for Career 
Advancement

New seismic interpretation platform will offer intuitive workflows, providing high returns on investment.

By Rhonda duey, executive editoR 

Career counselors give out a lot of career advice to young 
people about to enter college or embark on their first 

career. But sometimes the best advice comes from people 
who have navigated a long career in a sometimes challeng-
ing industry.

On Tuesday afternoon, EAGE held a special session ti-
tled, “Professional Women in Geoscience and Engineering.” 
Hosted by its special interest community, WGE SIC, the 
event was an opportunity for women (and men) to learn 
more about how successful women have managed their ca-
reers in an industry that hasn’t always welcomed them with 
open arms.

Susan Rosenbaum addressed the group about her lessons 
learned during her lengthy career, mostly at Schlumberger. 
Rosenbaum, director of discipline career management and 
knowledge management for Schlumberger, gave the assem-
blage a list of her “lessons learned” and implored the audi-
ence to ponder the following question: “What change can 
you decide to make that will impact your career?” Her top 
10 list is as follows:

1.  Start every day with a clean coffee cup. This, she said, 
enables one to quickly refill the cup if late to a meeting. 
“Dealing with a dirty cup puts you on a bad foot all day,” 
she said.

2.  Learn from the strengths of others. Rosenbaum told a 
story about a manager whose obnoxiousness was so abhor-
rent that she vowed she would never work for him. Her 
next job was working for him, and she realized that he was 
just very devoted to his team.

3. If you want a position, let people know you want it. 
Rosenbaum was offered a plum position when she was six 
months pregnant. Her boss told her, “This way we know 
you’ll come back.”

4. Don’t quit because of your manager. They always 
change.

5. Pick up the telephone. When face-to-face commu-
nication is not possible, telephones are vastly preferable to 
emails, she said.

6. Dress appropriately. A love of shopping ensured that 
she wore a new outfit to work every Monday. When a male 
counterpart commented, she realized she wasn’t being taken 
seriously as a professional.

7. Leave work when you need to leave work. Take it home 
if you have to, but don’t forget other obligations.

8. Coordinate schedules with your partner. Rosenbaum 
and her husband are never out of town at the same time. 

9. Pay for help when you need it. That house isn’t going to 
clean itself, and you might not feel like doing it.

10. Take a seat at the table. Women tend to migrate to the 
outside of a conference room, but if there’s a seat available at 
the table, don’t leave it for someone else.

Her final word of advice: “At times you’ll be dropping 
balls.  You decide which balls will be dropped and move on.”  

910
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contRiButed By dgB eaRth ScienceS

This year dGB Earth Sciences celebrates 20 years of mak-
ing its core vision—advancing geosciences by making 

technology affordable for everyone—a reality. To date, dGB 
is best known as the creator of OpendTect, the free seismic 
interpretation system with commercial extensions.

OpendTect serves three groups of specialist users: open 
source, academic and commercial users, with most adopting 
OpendTect for data visualization and analysis and as a plat-
form for advanced workflows. 

Basic seismic interpretation work, such as horizon tracking, 
interpreting faults and gridding/contouring, is incorporated 
within OpendTect but presently doesn’t have the same func-
tionality as commercial interpretation systems. This is about 
to change, however, with the launch of dGB’s OpendTect 
Pro, a seismic interpretation platform created for professionals. 

OpendTect Pro will enable professionals to use Opend-
Tect for mainstream seismic interpretation and specialist 
work. The platform will offer new, intuitive workflows at 
affordable prices, providing the highest returns on invest-
ment of all seismic interpretation systems. While OpendTect 

Pro will be launched as part of OpendTect version 6.0 at the 
SEG conference in October, the company will be demon-
strating previews at AAPG and EAGE 2015.

For 1,600 euros (US $1,799) per year, OpendTect Pro 
users will benefit from an interactive basemap utility with 
mapping functionality, a two-way connection to Petrel (di-
rect access and no data duplication), a PDF-3-D plug-in for 
sharing 3-D images and a highly accurate ray tracer. 

The new basemap utility will change the way interpreters 
use the basemap to select what data they want to see in 3-D 
scenes or 2-D viewers. They can monitor the progress of 
horizon trackers and edit interpretations in map view with 
the basemap also used for gridding, contouring and creating 
scaled output maps. 

Sponsored by BG, dGB also is overhauling OpendTect’s 
existing seismic interpretation workflows to support inter-
active 2-D and 3-D viewers. The enhancements will pro-
vide highly interactive workflows, simple editing capabilities 
and new data structures to increase 3-D visualization speeds. 
These improvements will be reflected in both OpendTect 
Pro and dGB’s open-source version OpendTect.

Finally, dGB is implementing a new HorizonCube al-
gorithm based on algorithms developed by the Colorado 
School of Mines (CSM). Instead of tracking the dip field 
with HorizonCube, the CSM algorithm provides a con-
strained inversion of the dip field with any errors globally 
minimized. Constraints are in the form of user-picked posi-
tions on multiple seismic events with other benefits includ-
ing a new set of fault attributes and automatic fault planes.

Figure 1 shows the new fault likelihood attribute after 
thinning through the HorizonCube workflow based on 
the CSM algorithms. Users are then able to automati-
cally extract fault planes from the new thinned fault like-
lihood attribute.

To find out more, visit dGB at booth 916.  n
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“MAJOR OIL DISCOVERIES   
in the Barents Sea”

     “ SIGNIFICANT OIL DISCOVERY  
                   IN MOZAMBIQUE AND TANZANIA”

      “ SUCCESSFUL PRESALT WELL         
offshore Angola”

 

Nobody knows where the next exploration success is going to be, but recent discoveries in the  
Barents Sea and the West Africa presalt Kwanza basin all have Schlumberger multiclient data  
at the heart of the story.

Decades of experience form the foundation of our multiclient team’s petrotechnical knowledge.  
Together with the latest acquisition and processing technologies, our experts collaborate with  
you to identify the best opportunities in the most promising areas.

Write your own success story with our multiclient data.

multiclient.slb.com
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