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ABSTRACT

Synthetic seismograms are constructed with a Ricker wavelet of 50 Hz dominant frequency to represent a gradually thinning bed with equal magnitude and opposite polarity reflection coefficients in a
homogeneous medium. A tuning thickness of A/4 is observed for the PP data. AVO intercept and gradient crossplot analysis is studied for a shale embedded in sandstone and a sandstone embedded in a thick
homogeneous shale unit. For a slow velocity thin layer above tuning thickness, the AVO crossplot results show a counter-clockwise rotation, indicating a negative correlation as the gradient decreases and the
reflection coefficient magnitude increases. For the fast velocity thin layer, a clockwise rotation occurs in the AVO crossplot trend results as the bed thins. The gradient increases and the reflection coefficient

magnitude decreases. Results below tuning thickness are less predictable, and could be misinterpreted as either a change in porosity or lithology.
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is also known as the tuning thickness, or tuning point, and is where maximum dominant frequency of 50 Hz.

constructive amplitude occurs.

AVO analysis is useful in indentifying lithology, predicting pore fluid content, and | e
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evaluating hydrocarbon potential. The AVO effect is dependent on the
petrophysical properties V,, V., and density p. Crossplot analysis of AVO
parameters such as a scatter plot of P-wave reflectivity (intercept) and the AVO The reflection points follow a counter- An amplitude peak occurs on the top of layer embedded in a homogeneous medium is
gradient defined by Shuey’s approximation of the Zoeppritz equations are useful in clockwise rotational trend above tuning the Sh-SS interface, and a trough on the modelled as a synthetic seismogram with equal
thickness, and amplitude decreases with bottom SS-Sh interface. As the sandstone magnitude but opposite polarity. Thin beds
offset. However, as the bed continues to bed thins, the Intercept-Gradient crossplot below tuning thickness cause limitations and
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opposite polarity. Two geological models are investigated; a gradually thinning Zoeppritz reflection coefficients and AVO
embedded lower velocity and density layer, and a gradually thinning embedded T - crossplot analysis as the top and bottom
higher velocity and density layer in homogeneous media. Models of flat reflectors - NN : TR e interfaces of the thin layer converge. Variations
are created with a moderate acoustic contrast at the interfaces. AVO crossplot — IR RS —— et in the AVO crossplot due to tuning thickness can

analysis investigates the reflectivity behaviour of thinning beds with offset. e i [52=2==au RRENRM) Rm R R n——— be misinterpreted as either a change in porosity

identifying linear trends in clusters of data for further analysis.

complexities in the theoretical analysis of the
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further investigating frequency and enhancing
the spectral bandwidth of the seismic data, the
theoretical limits of resolution can be improved
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The Zoeppritz equations describe how the energy of a plane wave partitions into
transmitted and reflected waves at an elastic interface between two isotropic anc
homogeneous half-spaces, relative to the incident angle. Shuey (1985) simplifiec
the Zoeppritz equations to give the P-wave reflection coefficient as a function of
angle of incidence:

Rpp(0) = A+ Bsin“8 + C(tan*6 — sin“0) (1)
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AVO gradient which approximates reflection amplitudes at various offsets and .
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transmission coefficients at a single interface,
these equations are not suitable to study the
amplitude and AVO response of a thin bed
problem (Liu and Schmitt, 2003).
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