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Abstract

The Wolfcamp formation in the US Midland Basin is a complex shale layer which is generally characterized by organic silica-rich shales with
varying degrees of calcareous content. The resource-rich intervals in the Wolfcamp are punctuated with thin debris flows which may represent
drilling hazards and stress barriers when they are not avoided. These debris flows have high impedances and can be delineated in the interval
layer using cut-off of P-impedances, but are below the seismic resolution. High-resolution impedance volume is therefore a key element in the
decision-making process. The goal of this study is to deliver high-resolution elastic property volumes through a Fast Stochastic Inversion
workflow which integrates a Neural Network Seismic Inversion, while considering geologic context and data availability. Stochastic inversion
is a modeling process that generates multiple property realizations at higher resolutions than what is available from deterministic inversion,
enabling geoscientists and engineers to better estimate subsurface uncertainty. In the Fast stochastic inversion, the low, mid and high-frequency
components are built separately, then combined via spectral merge. An immediate benefit that we can highlight is the flexibility of this
workflow, as the geoscientist controls how to build each component and decides on the contribution of the seismic data relative to the well
data. Other strengths of this stochastic inversion technic we leveraged for this project are: 1) Efficient high frequency band simulation, thanks
to the turning bands simulation method for efficient simulation of the high frequency band, 2) Stratigraphy for the simulation is provided via a
Relative Geological Time (RGT) model. which enabled us to couple the automatic propagation of pseudo-horizons with computation of the
chronostratigraphic model by applying the UVT Transform™ methodology to generate a stratigraphy compliant with the seismic data, 3)
Choice of inversion method used for the mid frequency. A Neural Network Seismic Inversion to replace the model-based seismic inversion as
the deterministic component. The neural network is trained to find a relationship between the input seismic/seismic attribute data and input well
logs The strength of the workflow used for this project lies in its simplicity, ease of use and rapid execution. The combination of Neural
Network and Fast Stochastic Inversions enables stochastic amplitude inversion without wavelet requirements. Fast Stochastic Inversion adds
flexibility by handling frequency bands separately, reducing memory demand, and producing high-quality results due to the Relative Geologic
Time model’s alignment with seismic stratigraphy. Its application to a real dataset has proven that it can capture high-resolution geological
features while being more performant than other methods. Therefore, this workflow can be applied within tight deadlines, allowing users to
leverage the full power of the stochastic process while outputting more realizations than can be generated with standard approaches for a proper
assessment of uncertainty.



