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The PETRONAS Carigali Block 1 is located about 50 km off western Turkmenistan and  has an area of about 1,800 square kilometers. To date, approximately 35 soviet-era wells have been drilled here and most were discoveries of oil/gas and/or gas/condensate. 

Amplitude vs. offset (AVO) analysis and constrained sparse spike inversion (CSSI) has been used to map the distribution of hydrocarbon bearing reservoirs in the Lower Red series. The AVO response of the hydrocarbon filled reservoirs is predominantly class 2. This response is characterised by the AVO envelope seismic attribute which is derived from the near and far offset amplitude envelope volumes. In a first-pass analysis, this AVO envelope attribute is combined with acoustic impedance in a bivariate (2 dimensional cross-plot) analysis to identify hydrocarbon reservoirs. This technique has proven to be very robust in predicting the distribution of hydrocarbon bearing reservoirs.

Another AVO attribute that can be used in combination with the acoustic impedance is the AVO rotation attribute. This attribute is derived from a cross-plot of Rp (P-wave reflectivity) vs. Rs (S-wave reflectivity) where the angle between the background shale/wet sand trend and the vertical axis is used to “rotate” the data onto the vertical axis. After rotation the largest positive and negative values are indicative of gas.

However, obtaining a Vp/Vs ratio data volume using a Simultaneous Inversion technique makes for a considerable improvement in the fidelity and precision of the prediction. The Vp/Vs ratio volume is cross plotted with acoustic impedance and using calibration from well log data, a polygonal shaped area of the cross plot is identified as capturing the hydrocarbon reservoir zones. The seismic data captured in the cross-plot polygon is then organized into connected “Geobodies” which define the distribution of hydrocarbons within the Lower Red series reservoirs.

The combination of seismic attributes such as acoustic impedance, AVO envelope and Vp/Vs ratio from simultaneous inversion to estimate the presence and distribution of hydrocarbon bearing reservoirs is a very powerful exploration tool. The acoustic impedance and Vp/Vs ratio can be calibrated directly to the available well data increasing the confidence in the estimated hydrocarbon distribution obtained from the seismic data. Moreover, the mapping of data from a two-dimensional cross-plot to a three-dimensional “Geobody” allows interpretation of the hydrocarbon distribution using “state-of the art” 3D visualization technology.
