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Key subjects:Key subjects:
SubsaltSubsalt technology technology 

High High resres MT helps resolve complexity MT helps resolve complexity 

New potential for integrated New potential for integrated subsaltsubsalt imagingimaging

Outline:
Setting the scene
High res MT
Our integrated approach
Bringing complex salt into focus
Solutions



Setting the sceneSetting the scene

Significant discoveries made in subsalt structures

Subsalt exploration & drilling being pushed 
worldwide

Innovative technologies having profound impact 
on imaging resolution 



Setting the sceneSetting the scene

3D PSDM crucial for imaging 3D PSDM crucial for imaging subsaltsubsalt

Impact has added significant valuesImpact has added significant values

Full potential not unfoldFull potential not unfold

Limiting issues include:Limiting issues include:
Salt complexitySalt complexity
Incorrect model buildingIncorrect model building
Long iterative cycleLong iterative cycle
Overall costOverall cost



Tackling the limiting issuesTackling the limiting issues

Integrated team-oriented exploration tools

Use of non-seismic technologies to:
Constrain salt geometry

Improve model building

Optimize depth imaging cycle



WedehofWedehof salt complexitysalt complexity

Complexity affects 
salt flanks & subsalt
imaging

? ? ? ? ?

17 km

? ? ? ? ?

500 m

1000 m

1000 m 4000 m

Shallow salt top 
unresolved 

So !!!

How do we construct the initial salt 
geometry for effective integrated 
seismic-gravity model update ?? 



Integrating high Integrating high resres MTMT

Resistivity
ohm-m

Significant resistivity contrast between salt & surrounding Significant resistivity contrast between salt & surrounding 
sediments sediments 
Accurately image steep flanks, overhangs & complex Accurately image steep flanks, overhangs & complex 
shallow top saltshallow top salt
Predict base of salt, deep root & structures below salt Predict base of salt, deep root & structures below salt 

High resistivity
saltLow resistivity

sediments



High density High density ““multimulti--componentscomponents”” acquisitionacquisition
Significant increase in data samplingSignificant increase in data sampling
Depth imaging based on robust inversion technology Depth imaging based on robust inversion technology 
capable of handling complex earth & large data sets  capable of handling complex earth & large data sets  

Inline spacing: 50-100 m

Frequency range:

24 kHz to 0.001 Hz

Benefits:Benefits:
Alternative to high res seismic in mapping 
shallow complex top salt
Produce accurate complex salt image
Fast & easy to deploy
Rapid processing & interpretation 
turnaround
Cost-effective   

What is high What is high resres MT ?MT ?



Our integrated approachOur integrated approach

HRMT model constrains gravity
& seismic

Updated model refines HRMT
salt base

Updated model constrains 
gravity & HRMT deep salt 

Updated model refines seismic

SEISMIC DEPTH IMAGING
• Sedimentary section accurately

imaged
• Salt/sediment high uncertainty

HIGH RES MT
• Salt geometry accurately imaged
• Consistent w/ well logs & gravity 

HIGH RES GRAVITY
• Salt geometry  high uncertainty
• Gradients highlight salt edges



Zechstein

Buntsandstein
Muschelkalk

Jurassic

Upper Cret.

Tertiary



1 km

Reference gravity

Computed Gravity Residual (SD=0.53 mGal)



1 km

2nd vertical derivative gravity
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Resistivity
ohm-m

HRMT line

2nd vertical derivative gravity

HRMT depth imaging defined top salt



Resistivity
ohm-m

2nd vertical derivative gravity

HRMT line

HRMT depth imaging defined top salt



Resistivity
ohm-m

2nd vertical derivative gravity

HRMT line

HRMT depth imaging defined top salt



Resistivity
ohm-m

HRMT depth imaging
defined salt flanks

Base Tertiary



Base Tertiary

HRMT depth imaging
defined 3D upper salt 
geometry





Deep salt

Initial Gravity

Residual (SD=0.53 mGal)Residual (SD=0.18 mGal)

1 km

Reference Gravity

Final Gravity

Improvement = 350 microGal !
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Deep salt 







Final considerationsFinal considerations

Our integrated approach adds new potential for complex Our integrated approach adds new potential for complex 
salt imagingsalt imaging

High res MT proven to accurately map complexityHigh res MT proven to accurately map complexity

Cost effectiveCost effective

Integrated system to industrial standardIntegrated system to industrial standard

Commercial model          Integration done by highly Commercial model          Integration done by highly 
focused Vendorfocused Vendor--Client teamClient team

Same can be done marineSame can be done marine
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