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Title SEISMIC SIGNATURES IN AVO ANALYSIS OF VARIOUS
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Academic year 2009
Abstract

Seismic data is an essential tool in petroleum exploration especially when using
as the hydrocarbon indicator. Anomaly body (group of high negative amplitude wavelet
in seismic data) is an interesting signal for hydrocarbon indicators. However these
anomalies can be generated from both hydrocarbon sand and water sand. This
research aims to study the different signature from these various types of anomalies.
The scope of the study is focused on the shallow zone (less than 1 kilometer) in Ubon
petroleum field, Gulf of Thailand.

Three techniques of AVO analysis (Amplitude Versus Offset) has been used in
the analysis namely 1) Intercept time — gradient cross plotting (fluid study), 2) Incident
angle — Reflection coefficient cross plotting, and 3) near angle stack — Far angle stack
cross plotting. Data was selected from 2 interfaces; shale-gas sand contact and water
sand-shale contact. As the result, shale-gas sand contact has been classified into class
IV AVO response and plotted in hydrocarbon zone for fluid study. Water sand-shale
contact resulted in class IV AVO response and plotted in water zone for fluid study.

The difference result in fluid study of 2 interfaces gives the conclusion for the
distinguish signature in each anomaly body type. In addition, class IV AVO response,
which normally represent high porous rock, resulted in both interfaces that related to the
geological setting in case of the variation in porosity caused by compaction which

decrease porosity in deeper zone.
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Class 1: Hard sand with hydrocarbon

Class 2: Transparent sand with hydrocarbon

Class 3: Soft sand with high fluid sensitivity

Class 4: Soft sand with gas capped by stiff cap rock
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Incident angle — Reflection coefficient cross plotting
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Incident angle — Reflection coefficient cross plotting
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Near angle stack — Far angle stack cross plotting
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Near angle stack — Far angle stack cross plotting
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Incident angle — Reflection coefficient cross plotting
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