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Summary 

 

This Study deals with the imaging issues associated in geologically complex area of Deep Continental Shelf part of Western 

Offshore Basin, India. In marine environment, especially in   deep waters, seismic data is highly contaminated with multiples 

and Linear Noise. Signal to noise ratio drops significantly due to severe faulting which generates noise & diffractions. During 

pre-condition of the data utmost care has to be taken to preserve diffraction limbs for proper migration of the events to their 

true position and to enhance fault pattern clarity. 

The main thrust of this work is to improve the imaging quality from Miocene sequences to Basement which was poor in the 

vintage data. Imaging of subsurface in a geologically complex and deep water areas has always been a challenging task for 

the processing Geophysicist. When the complexity of the structure is from moderate to complex and the velocity variations are 

not of the complex nature, PSTM can give good image of the sub-surface (Yilmaz et al). The strategy involved in  improving 

the Data is (i) Optimal Removal of Bad shots/traces (ii) Linear Noise attenuation in  Tau-P domain (iii) Predictive De-

convolution (iv) Parabolic Radon Before Migration (v) Close grid  velocity analysis in the grid of 250M*250M ,incorporating 

already interpreted geological model.Close interaction between data processor and interpreter brought continuous 

improvement to both  geologic understanding and seismic imaging.This methodology helped in a great extent in preserving 

the finer details of the sub surface ,Fault registration and  brought  out quality imaging. 
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Introduction 

 

Exploration for deeper plays has been one of the recent 

thrust areas of exploration activities in Bombay Offshore 

basin. The earlier exploration efforts were mainly 

concentrated to shallower structural and stratigraphic plays 

in the post rift sequence. However, at present the focus is 

being shifted to the exploration of deeper plays within 

Synrift sequence in the basin. The Bombay offshore basin 

is a passive margin basin on the continental shelf of 

western India. The entire shelf area is affected by a series 

of basement controlled NW-SE to N-S trending faults, 

resulting in horst-graben morphology. The basin is divided 

into six blocks on the basis of tectono-stratigraphic 

considerations, viz. Tapti-Daman, Diu, Heera-Panna- 

Bassein, Ratnagiri, Bombay High-DCS and Shelf Margin 

blocks (Fig.1).(after Jitendriya Mishra et al, 2008)  
Fig.1. Map showing the Study Area 
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Processing Methodology: 

 

Utmost care has been taken while removing bad traces and 

shots. High amplitude  Low  frequency swell noise 

removed with a band pass filter of 3-6-100-125.For the 

removal of Linear Noise(Head waves and Guided Waves) 

data was transformed to Tau-p(shot domain) and muted 

accordingly. Predictive Deconvolution suppresses 

multiple reflections and optionally increase the temporal 

resolution of the input data. Water bottom consistent decon 

window chosen for the structural consistency in the 

deconvolution process. Offset regularization carried out 

for the removal of redundant offsets and to have uniform 

offsets in each bin. 

 

Identification and suppression of multiples is a critical task 

for the successful imaging. Incomplete elimination of 

multiples may lead to mis-processing and their mis-

interpretation. 

 

After extensive testing for multiple suppression a 3-step 

methodology was adopted 

 Predictive deconvolution 

 Parabolic Radon. 

 Parabolic Radon after Migration. 

            (To attenuate Residual Multiple energy) 

 

Close grid velocity analysis in the grid of 250M*250M was 

carried out, honoring the available Geological Model in 

consultation with the interpreters. This has significantly 

enhanced the imaging quality. Final velocity model 

building done after three iterations. Extensive tests were 

carried out for the finalization of Migration aperture.  

 

Results and discussion: 

 

Raw and conditioned decon gather was shown in (Fig 2) 

illustrates cleaning of linear noise and other unwanted 

noises. PSTM gather and remnant multiple removed gather 

was shown in (Fig 4). 

 

Effective de-noise and de-multiple are very much 

important before migration. It will be worth mentioning 

here that a poor imaged data may lead to mis-

interpretation. 

 

 

 
Fig.2. Raw Vs Conditioned Decon Gather. 

 

While doing the RMS velocity analysis major sequences 

like Mid-Miocene, Oligocene, Panna and Basement (Fig 5) 

were considered for smooth and structural consistent 

velocity model building (Fig 3). 

 

 
Fig .3. RMS Velocity Section along Inline 
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Fig.4. PSTM Vs Radon Applied Gather (Remnant Multiple 

shown with  arrow) 

 

The Reprocessed data clearly demonstrates the better 

resolution of seismic sequences, signal standout and fault 

pattern. In addition, the data also brought out, better-

defined strati-structural features (Fig 8)  

 

In the earlier 3D vintage, the seismic sequences were not 

imaged properly or absent at many places and Panna and 

Basement definition was not clear throughout the area as 

shown in (Fig 6). 

 

 
Fig .6. PSTM Stack (old) 

 

 
Fig.5. Interpreted 2D Geological Model along Inline showing 

Prograding and Retrograding Sequences. 

 

Finer details of the fault definition can also be seen 

in(Fig9) compared with the vintage data (Fig 7).These all 

magical improvements could happen because of best 

precondition of the data and accurate velocity analysis 

incorporating already interpreted model (Fig 5). In the Fig 

9 fault definition is well defined and can be interpreted 

confidently. 

 

 
Fig .8.  PSTM Stack (Re-processed) 

 

 

 

Panna 

Basement 



 

 

 

 

4 

 
Fig.7 .PSTM stack (old) 

 

In the present work strati-structural features, shallow level 

high amplitude anomalies, unconformity in the middle 

section and deeper sequences like Panna and Basement are 

preserved carefully at each processing level (Fig 8). 

 

 
Fig 10 .PSTM stack along X Line (old) 

 

 

 
Fig .9.  PSTM Stack (Re-processed) 

 

Significant improvement can also be seen in terms of 

sequence clarity and fault definition in one of the cross line 

(Fig 10) compared to vintage data.(Fig 10a) 

 

 
Fig.10a. PSTM Stack along X Line (New) 

 

It is also evident in (Fig 9) that sequence boundaries at each 

lithological unit, both and negative dipping formations 

very well preserved which can be   clearly interpretable 

was the value addition in doing the reprocessing. Improved 

Panna 

Basement 
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imaging resulted in a change in the structural-geology 

interpretation. 

 

Conclusions 

 

The re-processing of data has significantly improved the 

data quality by enhancing the continuity, standout and fault 

geometry which has a tremendous value in interpretation. 

 

 RMS Velocity Analysis incorporating already 

interpreted geological Model improved 

exceptionally in shallow as well as deeper 

horizons. 

 

 Clarity in Fault pattern& Continuity of the 

events improved at all the levels. 

 

 Panna and Basement are clearly imaged which 

were not interpretable in vintage data. 

 

 Close interaction between data processor and 

interpreter brought continuous improvement to 

both geologic understanding and seismic 

imaging. 
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