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Introduction

A synthetic seismic is a simulated seismic trace (or wiggle) created using sonic log data. The synthetic seismic closely resembles a real seismic section in the vicinity of the well that the sonic log was obtained from. By comparing the synthetic seismic with real seismic data acquired through or close to the well,
features from the actual seismic trace can be tied to the well log data and well core. The production of synthetic seismic was undertaken as part of a technical collaboration between the Energy and CGI Groups from the Geological Survey of Queensland (GSQ). A manual method was undertaken using Microsoft
Excel and the Seismic Unix software produced by the Colorado School of Mines as an alternative to using standard industry software as it better emphasised the steps and theory required. The general method used to produce a synthetic seismic is presented and applied to identify the top of the newly identified
Millungera Basin using sonic log data from two wells drilled in 2011, as part of the GSQ Coastal Geothermal Energy Initiative.

1. Wave reflection theory:

A seismic section is constructed by summing the amplitudes of pressure (sound) waves reflected off different stratigraphic boundaries which arrive
at a geophone (microphone) located on the surface. The proportion of the wave’s energy that is reflected at each boundary is dependent on the
impedance of the rocks above and below the boundary.

2. Editing velocity data:

The sonic log is examined and edited to remove spurious and incorrect values possibly caused by the sonic log instrument mis-picking the first
occurrence of a reading at a particular depth. The sonic log provides the velocity of a pressure wave as a function of depth enabling the reflection
coefficients at each stratigraphic boundary to be calculated using the equation for R. (As density values down the well were not logged, the densities of
the different stratigraphic units are assumed to be constant).
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3. Converting velocity data into two way time (TWT) and calculation of the reflection coefficients: 4. Producing the synthetic seismic:
(TWTis the time taken for a wave to travel from the source on the surface to a particular depth and back to the surface again.) Following the calculation of the reflection coefficients, a suitable test wave can be simulated to pass across the different TWT boundaries and the
theoretical values of the reflected amplitudes at sequential values of 1ms TWT summed and calculated. This process is called convolution and results in
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5. Visual inspection of synthetic traces:

Synthetic traces were produced for 12 test frequencies for each Ricker Wave. Each trace was visually compared to the actual seismic data and the best
matches chosen to create the final synthetic trace.

e The method described above was applied to
tie the seismic line 07GA-1Go1 to the newly
drilled GSQ Well Dobbyn 2. The aim was 011
to identify the top of the newly discovered
Millungera Basin on the seismic section.
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e The Ricker Wave used is shown in the
bottom half of the synthetic and the original
sonic log is placed on the right-hand side.
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