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Physical properties and the origin of shallow seismic reflectivity,

Khorat Basin, NE Thailand
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ABSTRACT

One of the main objectives of a seismic survey is to distinguish between different lithologies using
the reflection of the waves at the interfaces of two layers. The amplitudes of these reflections
depend mainly on the acoustic impedance of each layer (Z = density x velocity), but are defined by
the reflection coefficient (R) at the interface between two layers, with
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where | represents the upper and 2 the lower layer at the interface. Samples from different
lithologies from the Khorat Basin in NE Thailand were used for laboratory measurements of
density and seismic compressional and shear-wave velocities to investigate the origin of shallow
seismic reflections. A main objective in the Khorat Basin is to identify the reflection of the top
boundary of the rocksalt layer (Mahasarakham Formation), due to its impact on groundwater
exploration and exploitation.

The results show that in many cases the top boundary of the salt layer produces a strong reflection
at the interface with other lithologies, but not always. This applies in the same way for
compressional as well as for shear-wave velocities. This ambiguity in the interpretation of seismic
sections is illustrated with three synthetic seismograms using different lithological models. Finally,
well control of seismic surveys is the best way to overcome these ambiguities in seismic data

interpretation.
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