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Abstract

Spectral decomposition (SD) permits extracting frequency information from
seismic data with resolution formerly thought unachievable. It decomposes the data
into its constituent spectral components and reveals stratigraphic and structural details
by allowing individual target reflection events to be analyzed spectrally in every single
frequency that are often obscured in the broadband data. Spectral decomposition
enables the detection of thin beds and geological features beyond the limits of
traditional seismic analysis. SD analysis generates amplitude and phase maps tuned to
specific frequencies and the resulting spectral amplitude maps can aid in estimating
bed thicknesses. By viewing amplitude interference in the frequency domain, it can
quickly identify structural bodies and stratigraphic edges. In certain subtle
stratigraphic plays, it may be helpful to see the amplitude of reflections at particular
frequencies. SD analysis also can quantify amplitude variation with frequency and
thereby gain insight into the distribution of different stratigraphic packages and/or

hydrocarbons. It can map the low frequency shadows associated with hydrocarbon
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and mapping areas where anomalous frequency signals are attenuated; it is attainable
to detect the presence of hydrocarbon fluids. Comparison of spectral decomposition
results to well data can greatly improve the prediction of hydrocarbon-bearing zones
away from wells. Application of this method to various gas reservoirs indicates that
SD analysis can potentially be useful for direct hydrocarbon detection using seismic
attenuation in thick reservoirs, tuning-related peak frequency anomalies in thin

reservoirs and low frequency shadows associated with hydrocarbons.



