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Abstract

One of main challenges for reservoir characterization is to analyze hydrocarbon-related seismic anomalies and distinguish them from the
background trend by using sensitive attributes. In this paper, we develop a novel nonlinear attribute (SQsf) based on the scaled inverse Qs
attribute (SQs) to improve the sensitivity to hydrocarbon saturation and to better characterize the nonlinear fluid trend in the rock physics
template. The new attribute estimated from inverted density and VVp/Vs overcomes the interference of porosity on fluid detection and can
effectively distinguish hydrocarbon-bearing reservoirs with less ambiguity. Forward modelling and real data application show that the new
attribute successfully screens out the hydrocarbon accumulation distribution and reveals the potential zones of exploration interest in South
Sumatra Basin. Method : Based on the approximation of Mavko et al. (2009) and the Hudson's crack theory, Hermana et al. (2017) introduce
the SQs attribute which is developed from seismic attenuation rock physics by using the outputs of simultaneous inversion. To reduce the
ambiguity related to brine-saturated sands, we further derive the modified attribute SQsf through intensifying pore fluid related information.
Compared with SQs attribute, the SQsf attribute shows a better fit to nonlinear fluid trend and a higher sensitivity to hydrocarbon saturation.
With SQsf attribute, the optimum separation of hydrocarbon-sand from brine-sand is achieved irrespective of porosity. Result : In this paper,
we demonstrate the application of a novel attribute SQsf for discriminating the hydrocarbon-saturated sands in South Sumatra Basin, Indonesia.
Also, based on patchy saturation model the numerical simulation is conducted to compare the sensitivity of attributes SQs and SQsf to
hydrocarbon saturation. The results show that SQsf attribute correlates better with the nonlinear rock-physics models related to hydrocarbon
saturation and effectively reduces the ambiguity in differentiating hydrocarbon or brine-saturated sands. The areas of high SQsf attribute values
are calibrated to known production zones and thus provide a direct assessment of other areas with high probability of hydrocarbon saturation.
Conclusion : The paper presents a modified nonlinear attribute SQsf which is derived from attenuation-rock-physics approximation and
developed for hydrocarbon saturation prediction. Validated with real data and rock physics modelling, we demonstrate that the new attribute
can effectively reduce the ambiguity associated with brine-saturated sands and clearly identify the zones of interest for hydrocarbon potential.



