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Spectral Decomposition Iso-Frequency Analysis for Porosity
Characterization in Carbonates

Brian Toelle

Schlumberger

Abstract

During a recently completed study performed on a Silurian reef in the northern Michigan Basin a
frequency analysis was conducted on the "Baseline 3D survey" of a 4D "time lapse™ seismic
survey. The objective of this project, conducted for the US Department of Energy on the
Charlton 30/31 oil field, was to determine if standard, compression 4D

seismic could be employed to monitor CO2 injected into the reservoir during enhanced oil
recovery operations. Instantaneous frequency analysis was shown to be a good indicator of high
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matrix porosity zones within a Silurian reef during the initial stages of the study. Using this
relationship a characterization of the porosity distribution within the

reef was developed and used in a forward-looking reservoir simulation to predict the location of
the CO2 at the time the "Monitor 3D survey" of the 4D seismic survey was to be acquired.
Amplitude analysis of the monitor survey supported the predicted location of the CO2 and the
porosity characterization. Recently, a spectral decomposition analysis was performed on this
same data set. Results indicate that iso-frequency analysis is a preferable method for porosity
detection.
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