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ABSTRACT

The study area is a gas field located in the North Malay Basin, Gulf of Thailand.
The gas reservoirs in this area are difficult to identify in exact interval by using seismic
attribute especially in Miocene and Oligocene units. Therefore, pre-stack seismic
inversion is challenge technique to build new seismic models for lithology delineation
in petroleum exploration and development. The workflow of study consists of 3 main
steps; 1) Rock physics and AVO modelings, 2) Pre-stack deterministic inversion, and 3)

Lithology delineation and prospect identification.

The rock physics and AVO modeling were studied for feasibility of lithology
discrimination and possible responds of reservoirs in variable angle/offset of pre-stack
seismic data at well locations. Four well logs in area especially P-wave velocity, S-wave
velocity and density logs were analyzed by plotting Vp versus density, Vp versus Vs,
reflection coefficient versus incidence angle and gradient versus intercept. The results
of studies are feasible to perform pre-stack seismic inversion. To generate pre-stack
seismic inversion several input data and processes are essential which are including
angle gathers, P and S sonic logs, seismic-well tie, extracted wavelets, picking horizons
and initial strata models. The angle gathers were converted from super gathers with the
decided incidence angle at the shallow interesting interval. The well log data were
improved by well conditioning and well calibration with checkshot data. The extracted

wavelets for seismic inversion were achieved using wells after the seismic-well tie of



each well are correlated to optimize time-depth relations. The initial strata models are
low frequency model were created from well logs (Vp, Vs and density) combining with
seismic stacking velocity to cover very low frequency content and using picked
horizons as guides to interpolate physical properties between wells. The pre-stack
inversion in this study is referred to simultaneous inversion used all input data and the
optimized parameters to produce the inverted models of P-impedance or acoustic
impedance, S-impedance or shear impedance, density and Vp-Vs ratio. Finally, the
lithology delineation is analysed from lateral and vertical distribution using horizon

slices and sections extracting from the inverted models.

In fact, prediction of the lithology based on the horizon slices is not easy, so the
color scale of slices and sections have been modified for each interesting interval.
Although, sand channel trends can be delineated in Oligocene and Miocene units from
low values of P-impedance, S-impedance and density, the evidences of well data are
less available to prove and confirm. The problems that can affect the results of seismic
inversion are seismic detectability to thin layers, initial seismic acquisition parameters

and also seismic inversion parameters in each process.



