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Outline

• the problem
– how to remove the bias of pre analysis opinion when sand reflectors 

are near the noise level

• the solution
– iterative Bayesian inversion, that is feed the output back in as the 

input (make the program consume its own droppings)

• the model
– a soft sand wedge in a hard shale background

• the real world example
– Glenridding, near field Stybarrow development
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The problem

A B
C

desired constraint with iteration

seismic loop

constraint without iterationseismic likelihood

gross thickness

pr
ob

ab
ili

ty

BxC

bias without iteration

gross thickness

pr
ob

ab
ili

ty

AxC



Bayesian inversion whispers
14 December 2007

The solution
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The model
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Iterative inversion on wedge model 
converges to correct result
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The real world example
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Map of Stybarrow field showing arbitrary 
cross section
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Arbitrary cross section through Stybarrow 
field
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Reprocessed data has more useful 
bandwidth
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Mean models before and after inversion
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Inversion causes model synthetic to match 
seismic to within noise level

prior,old post,old post,new
2.4

2.2

tim
e 

(s
)



Bayesian inversion whispers
14 December 2007

Reprocessing of data reduced the uncertainty 
and brought Glenridding into focus
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Results of the well

• found more than 13 m of soft shale

• median gross thickness of 19 m with standard deviation of 7 m
• 300 m/s slower than expected, two standard deviations

???
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N/G distribution dominated by prior
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Risk alternate models
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Conclusions

• iterative Bayesian inversion removes the bias of pre analysis 
opinion when sand reflectors are near the noise level

• Reprocessing of data significantly improved the bandwidth of the 
data and was instrumental in showing the high probability of 
economic volume of oil for Glenridding

• always important to consider alternate models and risk them


