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Abstract

The Santos basin, offshore Brazil, has recently generated great interest following large hydrocarbon discoveries in the pre-salt section.
However, initial petroleum exploration focused on the post-salt sequence. This consists of Albian carbonates deposited on top of a mobile
evaporitic substratum, followed by a clastic sequence whose development reflects the interplay between local salt tectonics, regional
subsidence, regional tectonics, and global sea level oscillations. Salt movement had a major impact on basin fill. It started as early as Albian
times and accelerated during Santonian-Campanian times, when a large, apparently prograding clastic wedge formed. This “progradation”
continued until late Eocene times, when a major phase of backstepping of depositional systems occurred. A common stratigraphic
framework can be defined in the basin, but lateral changes in shelf-edge trajectories for the same stratigraphic interval and formation of
distinct depocentres indicate how sediment-starved areas or loci of preferential deposition formed in response to local controlling factors.

We present here results of a study on the Santonian-Recent sequence from the central part of the basin, based on six 2D regional PSTM
lines, approximately 100km along depositional dip, 300km along depositional strike. The analysis used an original digital workflow for
seismic-sequence stratigraphic interpretation. The workflow started with creation of a steering cube (where every sample position contains
the dip and azimuth attributes of that particular seismic trace). Data conditioning was followed by automatic data-driven calculation of a
chronostratigraphic framework over the entire section under consideration. A series of horizons were generated, auto-tracked
simultaneously, placed in stratigraphic order and assigned a relative geological time. This chronostratigraphy includes stratal terminations
that can be directly compared with the seismic data for quality control and can be converted to a seismic Wheeler diagram to help with
geological interpretation. The chronostratigraphy was detailed enough to extract subtle information on near seismic resolution scale.

Advantages of the workflow include: rapid automated generation of Wheeler diagrams, ideal for studying the development of depositional

loci over time; the ability to use all seismic attributes in the Wheeler domain; and improved collaboration between remote teams thanks to
the digital and repeatable nature of the results.
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BG BRASIL
Legal disclaimer

The following presentation contains forward-looking statements concerning BG Group
plc’s strategy, operations, financial performance or condition, outlook, growth
opportunities or circumstances in the countries, sectors or markets in which BG
Group plc operates. By their nature, forward-looking statements involve uncertainty
because they depend on future circumstances, and relate to events, not all of which
can be controlled or predicted. Although the Company believes that the expectations
reflected in such forward-looking statements are reasonable, no assurance can be
given that such expectations will prove to have been correct. Actual results could
differ materially from the guidance given in this presentation for a number of reasons.
For a detailed analysis of the factors that may affect our business, financial
performance or results of operations, we urge you to look at the “Principle risks and
uncertainties” included in the BG Group plc Annual Report & Accounts 2008. Nothing
in this presentation should be construed as a profit forecast and no part of this
presentation constitutes, or shall be taken to constitute, an invitation or inducement to
invest in BG Group plc or any other entity, and must not be relied upon in any way in
connection with any investment decision. BG Group plc undertakes no obligation to
update any forward-looking statements. No representation or warranty, express or
implied, is or will be made in relation to the accuracy or completeness of the
information in this presentation and no responsibility or liability is or will be accepted
by BG Group plc or any of its respective subsidiaries, affiliates and associated
companies (or by any of their respective officers, employees or agents) in relation to
it.
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Outline of Talk

Background - Objectives
Santos Basin - overview

Digital seismic-sequence stratigraphic interpretation
workflow (SSIS) — MAIN OBJECTIVE

Application to regional 2D lines
Results
Conclusions
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Objectives

This talk

Test and use an original digital workflow for seismic-sequence
stratigraphic interpretation (SSIS)

Use regional seismic lines to quickly build a digital
chronostratigraphic framework for the Santos Basin (Tertiary)

Generate Wheeler diagrams

Assign sequence stratigraphic meaning to depositional
sequences

Highlight (and explain) different depostional histories
(depositional sequence geometries and stacking patterns) within
a common stratigraphic framework

Future applications
Apply workflow in frontier/unexplored areas
Fundamental research and industry applications
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Santos Basin “provinces”
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Shelf-edge evolution through time
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Location of study area and dataset

Rio de Janeir

Five 2D regional dip lines
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Northern and Central Santos
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Southern Santos
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SSIS Workflow

Load seismic data (3D
volume or 2D lines)

BG BRASIL B
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SSIS Workflow: Processing and chronostratigraphy (1-3)
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Seismic stratigraphic interpretation - manual picking
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Seismic stratigraphic interpretation - automatic picking (3)
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Systems tract definition (4) — spoilt for choice!!

BG BRASIL B

4) Systems tract/sequence stratigraphic analysis using time and
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Wheeler domain generation (3)
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Systems tract definition (4)
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Base-level curve generation (4)
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Systems tract definition and base-level curve generation
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High-resolution chronostratigraphy
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Systems tract definition and base-level curve generation

Base-level curve
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Systems tract definition and base-level curve generation

Base-level curve
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Individual base-level curve (thickness) comparison
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Conclusions

Tested an original digital workflow for seismic-

sequence stratigraphic interpretation (development

continues, 3D interpretation will be next step)
Automatic chronostratigraphy

Automatic Wheeler diagrams
Interpreted systems tracts and hence base-level curves

Methodology allows very quick, repeatable seismic-
sequence stratigraphic interpretation on large dataset

Generation of individual base-level curves allows
identification of different depostional histories within a
basin

Improved collaboration between remote teams thanks

to the diiital and reieatable nature of the results
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Recommedations and future work

Further expansion of the capabilities of digital
sequence stratigraphic interpretation in 2D and 3D
seismic data through the SSIS industry consortium

Extended analysis of the sequence stratigraphy of the
Santos Basin, including:
More rigorous correlation between lines (especially along
depositional strike)
Integration with well information (age, water depth, lithology)

Improved understanding of controlling factors: sea level
changes, tectonics, sedimentation rate, etc.

Implications for the petroleum system (source, reservoir and
seal), local and basin-wide

Thank you for your attention. Questions?





