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Summary

Development of turbiditic reservoirs presents significant technical challenges. In particular, assessment of the lateral 
and vertical connectivity between channel sands usually requires high-resolution, large offset 3-D seismic data 
acquisition, and careful application of pre-stack inversion techniques for lithology and fluid prediction.

Experience shows that acoustic impedance is usually not a good lithology predictor. In the context of our field example, 
it was shown that acoustic impedance alone cannot be used to discriminate sands but that cross-plotting Poisson’s 
ratio versus P-wave acoustic impedance (Ip) is a good sand indicator. This observation motivated the application of a 
pre-stack elastic inversion in this project.

An integrated workflow, including careful seismic data conditioning, pre-stack elastic inversion and seismic lithology 
classification has been applied to predict the distribution of channel sands in a complex turbiditic reservoir. The 
inversion workflow was customized specifically to address issues with noise on the pre-stack gathers, well-based 
extraction of angle-dependent wavelets, building of a layered initial model consistent with the complex seismic 
stratigraphy, well calibration of the inverted data and extraction of a lithology cube that can be used for planning new 
well trajectories

A layer-based 3D simultaneous elastic inversion was used which is able to account for the angle-dependent change in 
seismic bandwidth and deliver high-resolution estimates of both P- and S-wave impedances. The inversion was 
performed in a layered stratigraphic framework that has been automatically extracted from seismic dip information. 
The inversion works by perturbing Vp, Vs and density in each cell of the 3-D stratigraphic grid.  During inversion, 
independent perturbations of the different elastic parameters can be applied or perturbations can be coupled via 
correlations between Vp, Vs and density. In addition to updating the elastic parameters, the time-thickness of the 
micro-layers is also adjusted during the inversion process in order to maximize the coherence between the observed 
seismic events and the inversion layer framework.

This has yielded 3-D images of reservoir elastic properties that better conform to the complex shapes of the 
channelized sand deposits.

As a final product, a sand lithology cube was created by multi-attribute thresholding using the sand polygon defined in 
the Ip – PR space. The results shows the good correlation existing between the sand attribute and low gamma ray log 
values at the well locations, and the good lateral and vertical stability in the detection of the stacked channel sands. 
This study illustrates the benefit of combining careful seismic data conditioning with a powerful 3-D stratigraphic 
simultaneous inversion scheme to yield an accurate mapping of lithology.


