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here is no question that the ulti-
mate in seismic data processing is
pre-stack depth migration. Yet

this process is highly interpretative
because it requires a detailed earth
model, which is rarely available at the
exploration stage. There is therefore a
need for a method that can deliver
rapidly a decent image of the subsur-
face and provide the interpreter with a
“quick look” at the geology. This
method is time imaging.
There have been many forms of time
imaging over the years. First, a simple
move-out and stack of the data, then
post-stack time migration and later
dip-move-out (DMO). A recent
development involved zero-offset
time migration of DMO offset cubes
to simulate pre-stack time migration.
All these incremental steps forward
provided an improved approximation
of the “true” pre-stack time migration
algorithm, and were made possible by
ever-increasing computer capacity.
The past couple of years have wit-
nessed a genuine breakthrough in
computer technology: PC clusters.

PCs hardly qualify as a new technology,
but recent advents in network capacity
and chip design (clock-speed exceeding

the GHz) have created a new generation
of supercomputers. It is now possible
to assemble Tflop machines for a frac-
tion of the cost of an equivalent
conventional mainframe. CGG has
taken up the challenge of PC clusters
and has ported its processing package to
the new Linux operating system. The
result, Geocluster, was unveiled at

the 2000 SEG convention in

Calgary. With this step change in com-
puter technology, true pre-stack time
migration (PSTM) becomes a reality.
CGG has optimized its 3D full

Kirchhoff PSTM algorithm (TIKIM)
on PC clusters and has recently
acquired enough nodes to process the
largest surveys in record time. These
achievements truly provide a paradigm
shift for time processing.
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Real Time Processing™ with Geocluster

Firstly, velocities are picked at the

correct migrated position with the
best possible signal-to-noise ratio.
Secondly, a single velocity field is

used to image the pre-stack samples

to their final migrated position, which
guarantees consistency compared to the
conventional NMO-DMO-migration
approach. Thirdly, the imaging algo-
rithm has an improved handling of lat-
eral velocity variations, and provides
AVO-ready preserved amplitude

migrated gathers. The accompanying
figure presents an example of the gains
in image quality expected from this new
method.

The velocity model derived from this
process is so good that it can readily be
used as the initial model for pre-

stack depth migration. In addition,
anisotropic behavior can easily be iden-
tified and included in the migration
process. With TIKIM on Geocluster,
CGG provides the best possible

time imaging product in an

amazingly short turnaround

time. In this sense, it truly represents
real time processingTM !

n November 2000, CGG presented the initial results of
a 4D water flood pilot study to the Kuwait Oil Company

(KOC) as the first stage in a five-year open contract for
seismic data processing and reservoir studies.

The target survey is an onshore carbonate oil reservoir with
highly heterogeneous permeability distribution. Water
injection is tested in order to improve oil recovery. The pur-
pose of the seismic monitoring pilot is to assess the feasi-
bility of tracking water movement. KOC deemed this to be
a complex and difficult case. Two sets of repetitive seismic
data were available, both of which were acquired with the
same parameters and at an 18-month interval. 

This project pooled the resources of CGG’s Land
Acquisition and Processing & Reservoir Services in Massy

and Lisbon. A multi-disciplinary approach was adopted,
combining operational expertise and fundamental
research. The result was the implementation of a step-by-
step methodology of the Go/No-Go type, blending pro-
cessing, 4D stratigraphic inversion and recent develop-
ments based on the gOcad geomodeling platform to
interpret 4D results.

The processing strategy adopted by CGG called for
advanced and innovative techniques, particularly ground-
roll attenuation by an FK type 3D filtering (cone filter) as
well as reconciliation of the seismic data before stack. The
entire processing was resolutely surface-consistent. The
4D/3D stratigraphic inversion, which was of a sequential
type, was also performed for the first time, and, what is

seismic information. These follow a specific direction,
showing a real organisation — which is not noise — and
could be linked to the water migration within the reservoir.
However, this needs to be compared to the drainage pattern
as calculated with numerical simulation. 

KOC were highly appreciative of the approach and
resources implemented by CGG. This contract and the
favorable acceptance by KOC of the results of the pilot
survey have given a real boost to the business strategy of
CGG’s Processing & Reservoir SBU in the Middle East.

This project will be presented at the 2nd GCC-EU
Advanced Oil & Gas Technology Conference. Advanced
re-processing and sequential stratigraphic inversion for
a 4D Pilot study in the Mauddud carbonate reservoir,
by G. Rached, A. Mohammed, J-P. Diet, P. Duboz.

Comparison between conventional time processing and full Kirchhoff PSTM on low-fold
3D land data. Note the sharper faults and the improved imaging of the deep data for the
TIKIM result. Enhanced signal-to-noise ratio for velocity picking was the key difference.
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more, with a land data set.
The image illustrates the necessary link between seismic
and the reservoir model to improve reservoir description.
It shows the impedance variations (in red) extracted from the
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First 4D survey for KOC
Preliminary results open way to further projects

GG announces WebVista, its new inter-
face which harnesses the power of

Internet technology to give clients a better ser-
vice. This Web-based project tracking and
reporting system gives authorized clients real-
time access to all relevant information con-
cerning their data processing or reservoir pro-
ject via a web-browser. A shared secure access
enables the necessary dynamic exchange of
information through an intuitive interface
(above). WebVista provides the solution for
integrated project management between

clients and project teams.

WebVista is a project tracking and database
system hosted by CGG’s website in a protect-
ed area, guaranteeing asset security. All pro-
ject-relevant information, such as Gantt
charts, weekly reports, e-mails, data and all
other kinds of documents, is collated, cata-

logued and classified into the system, simpli-
fying and speeding up document access and
retrieval through the use of hyperlinks, saving
client productive time. In addition, CGG has
developed a logical organization to this
reporting so that it is quite easy to use. 
By improving the transparency of the whole pro-
ject process, CGG is going one step further
towards Total Quality. In WebVista, CGG has

designed an added-value solution which

enables oil companies to better react to

moving priorities, yet getting fit-for-pur-

pose products. With this major step, CGG, as
a leading contractor, is pursuing its well estab-
lished strategy to work closely with clients.
WebVista helps decision-makers get a grasp on
the meaningful information to pilot their projects
towards success. 
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Pilot your processing 
and reservoir projects powered by CGG
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