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Rock Physics Models
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Calibrated Rock 

Physics Model (R.P.M.)

R.P.M.

Mineral Parameters, 

Mineral fractions, 

Fluid properties, 

Pore type and pore fluid.

Φ 𝑽𝒔𝒉𝒂𝒍𝒆 𝑺𝒘𝒂𝒕𝒆𝒓 Vp Vs 𝝆

Rock Properties Elastic Properties
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Calibration
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Facies Classification



Iterative Geostatistical Inversion
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Seismic Inversion

Stochastic Simulation of 

rock properties Synthetic Seismic Comparison against 

real seismic

Genetic algorithm (cross-over) principle
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Proposed Methodology
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• Two partial-angle stacks: 15º and 27,5º

• Two angle-dependent wavelets.

• Grid-size: 850 x 567 x 49

• Well-logs for six wells composed by Φ, 𝑉𝑠ℎ𝑎𝑙𝑒, 

𝑆𝑤𝑎𝑡𝑒𝑟

• R.P.M.: Stiff-sand model, velocity-porosity-clay

relation and Gassmann’s equation

• 3 Facies: Oil sands, brine sands and shales

Available dataset



Real partial-stacks
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Nearstack

Farstack

Available dataset



Global correlation evolution
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Results



Inverted models of Φ
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Best Fit Model

Mean model of 

the last

simulations
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Inverted models of Vsh
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Inverted models of Sw
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Facies volume  - 6th iteration
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Results



Synthetic nearstack - mean 6th iteration
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Correlation

Coefficient: 80%

Real 

Seismic

Synthetic 

Seismic

Results
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Synthetic farstack - mean 6th iteration

Correlation

Coefficient: 81%

Real 

Seismic

Synthetic 

Seismic
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Best Correlation Cubes - 1,3,6 iterations
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CCmean = 0.54 CCmean = 0.78 CCmean = 0.85

Results
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 This new method was successfully applied to a real reservoir.

 Facies volumes are consistent with the rock property models.

 This methodology allows the uncertainty assessment of each property individually by for 

example, the variance model at a given iteration.

 Good correlation coefficients between the synthetic seismic and real seismic.

 The main structures are in agreement with the ones interpreted from the original seismic data 

and from previous inversion study over this reservoir (Azevedo et al. 2013).

Final Considerations
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Thank you for your attention! 
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