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Summary 

  

Exploration activity is being carried out since last several years in and around Bantumilli and Seripalem area in the west 

Godavari sub-basin of Krishna-Godavari Basin. Various 3D vintages with different acquisition parameters were acquired by 

ONGC field parties during the years 2005-2010. An attempt was made to merge eight nos. of different vintages of 3D data 

into a single volume with the objective to delineate Strati-structural features within two way time zone of 2 to 4 seconds. 

Crucial steps related to merging of seismic data such as Amplitude & Phase matching, Time shifts, Application of matching 

filter, Polarity considerations etc were duly taken care. Pre-stack time migration was carried out after signal conditioning 

and the result shows a seamless merging in spite of varying acquisition parameters. 

 

 

 

 
Fig1.Location map 

 

Introduction 

 

Krishna-Godavari Basin is one of the petroliferous basins 

of India. Located in the east coast of India, KG-Basin is 

being fed constantly by Krishna/Godavari rivers and its 

tributaries. Extension of the basin is approximately 500km 

in coastal direction and 200 km from the coast into the deep 

sea. KG-Basin is a peri-cratonic basin having prospect of 

mostly gas bearing on onland and gas and oil bearing in 

offshore fields. Hydrocarbon leads spread over a wide 

stratigraphic spectrum from Triassic to Pliocene age and 

geographical distribution is in onland, offshore and deep-

water domain also. The basin ranges from exposed rift 

basin along north-west and having slope towards south-

east.   

 

 
Fig 2 .Different vintages 

 

In Bantumilli-Seripalem area, two prospects P1 and P2 as 

indicated in location map were identified which showed 

Hydrocarbon lead. One prospect, within synrift sequence 

of Nandigama-Gollapalli formation, falls at the boundary 

of two vintages B and H. Another big prospect with 

fourway closer, as supposed, was observed on Top of 

Gollapalli formation to the north of Matsyapuri-Palakollu 

fault at Seripalem .This location fall at the junction of four 

3D seismic volumes namely, H, G, E, F. Due to above 

reasons, it was decided to go for pre-stack merging of total 
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8 volumes of 3D data pertaining to BantumilliSeripalem 

area and pre-stack time migration on combined volume to 

delineate the stratigraphic features.  

 

Input  

 

Eight vintage volumes of 3D land data of 

‘BantumilliSeripalem’ area of Krishna-Godavari basin 

were taken as input for pre-stack merging and PSTM on 

the combined volume. The seismic investigations taken for 

this merging were termed as A ,B ,C ,D ,E ,F ,G and H as 

indicated in fig2.  3D data sets of the above volumes were 

acquired with different parameters and in different years 

ranging from 2005 to 2010 with different Seismic 

instruments namely MDS18, SN388, UL-408 and I/O 

SCORPION. All the vintages were having diversified 

elements. They differ in record length, foldage, bin size, 

azimuth etc. The summarized acquisition parameters are 

given in the table1.  

 

 
Table1. Acquisition parameter  

 

Data Processing   

 

To bring all the diversified vintages under one umbrella 

was a challenging task. Volume H, because of its central 

location and overlap with most of the volumes was taken 

as reference volume for merging. Geometry merged data 

of all the eight volumes were taken as input. Summed up 

fold cover of all the volumes is shown in figure-3 with 

label to show the location of different vintages. 

 

Standard signal conditioning techniques were adopted 

without affecting the relative amplitude and PSTM was 

successfully run on combined volume. General processing 

flow is as follows: 

 

1.     Format conversion  

2.     Data conditioning  

3. Gain Recovery  

4. Initial velocity analysis & QC stacks   

5. Deconvolution  

 
Fig3. Fold cover  

 

3. Trace balancing  

4. Velocity analysis  

5. Residual statics on individual volume  

6. Polarity, shift, amplitude & phase matching  

7. Master grid sorting  

8. Velocity volume creation in master grid  

9. Second pass residual statics  

10. Target line pre stack time migration for velocity 

analysis  

11. RMS velocity analysis  

12. Final pre- stack time migration  

13. De-multiple  

14. Final mute selection and stacking of flattened 

PSTM gathers  

15. Random noise attenuation & time variant filter  

 

Signal conditioning  

 

All  the  vintages  were  treated  separately  up  to  one  pass 

residual statics stage. Analysis for elimination of ’was    

handled carefully and judiciously with the combination  of  

different  modules.  Noise  strips,  spikes, random and 

frequency dependent noise were suppressed extensively.    

Two  examples  of  different  shot  gathers pertaining   to   

different   investigation   before   and   after noise 

suppression with difference is shown in Fig 4 and Fig 5. 

 

Parameterisation for deconvolution was done in volume H 

because this volume was considered as reference volume 

due to its overlapping with other six volumes, good quality 

of data, and latest vintage acquired with state-of the-art 

acquisition instrument. Testing was conducted for 

different parameters and finally prediction distance 12ms 

and operator length 240ms were decided. Same parameters 

were applied in other vintages also. A panel of Decon test 

is shown in figure-6.  
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Fig4.  De-noise (Input-Output-difference) 

 

 
Fig5. De-noise(Input-Output-difference) 

 

 
Fig6  .Decon study  

 

Velocity analysis was carried out for all the volumes 

separately before first pass residual stage. All significant 

attributes like common gridding, polarity check, shift 

study and wavelet matching were taken into account to 

bring each vintage on a single platform before merging.  

 

 

 

 

Polarity check  

 

Polarity of gather data of all the volumes was analysed. 

Reversed polarity was observed in volume F which is 

evident from Fig7. Process of polarity reversal was applied 

to this vintage and the data volume was brought at par with 

other investigations. 

 

 
Fig 7.Polarity check 

 

Time Shift correction  

 

Time shift study was conducted keeping the reference 

volume (H) fixed. The study was done in clockwise loop 

pattern starting with A and ending at H .Common inline 

and cross line was considered in adjacent volumes for this 

analysis. Observed Shifts varied within 10-30ms. Required 

shifts were applied on individual volumes. Time shift 

before and after is shown in Fig 8. and Fig  9.   

 

 
Fig8. Before time shift 
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Fig9. After time shift 

 

Amplitude and phase matching 

 

Wavelet matching was done by considering volume H as 

reference.  Matching  operators  were  designed  for  each 

volume and applied accordingly. For this two loops were 

followed- one starting from H and going to C, B and A 

westward  and  other  starting  from  H  and  covering  the 

eastern   volumes.   The   effect   of   wavelet   matching   

is shown  in  Fig  10.  This  figure  includes  stack  of  input 

volume on left, stack of reference volume in centre and 

stack of  wavelet  matched output on right. Improvement 

is observed in the output. 

 

 
Fig10. Amplitude & phase matching showing input volume(left),   

reference volume (centre) and output volume (right) 

 

Master Grid  

 

A master grid was prepared by taking the grid of volume 

A  and  extending  it  to  5000  lines  by  5000  traces.  The 

signal conditioned gather output after  first pass residual 

stage of individual vintages were loaded and a combined 

volume was generated. Individual velocity volumes were 

also  loaded  in  master  grid  and  a  combined  velocity 

volume   was   prepared,   which   was   used   for   running 

second pass residual statics as well as target line PSTM to 

get RMS velocity. 

 

 
Fig11 Velocity panel  

 

Pre stack time migration 

 

Final   migration   job   was   executed   using   

Kirchhoffmigration algorithm. Aperture tests were done 

and a Full aperture  of  7000m  was  considered.  Offset  

distribution was chosen as 80m to 4480m with an interval 

of 80m.for carrying out Migration in offset class mode. 

Post PSTM de-multiple    was    applied    using    Parabolic    

Radon transform.    Figure-12    and    Fig13    show    effect    

of application  of  parabolic  radon  on  one  inline  and  one 

crossline. In the final post stack process 3D random noise 

attenuation and time variant filter were also applied. 

 

 
Fig 12.Comparison of PSTM section(IL1833) 
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Fig 13.Comparison of PSTM section(XL3400) 

 

 
Fig14.  Final PSTM stack (IL1833) 

 

 
Fig15.Final PSTM stack (XL3440) 

 

Final PSTM stack of IL1833 and XL3440 are shown in 

Fig.  14  &  Fig.  15.Prominent  events  could  be  tracked  

bellow 2s. 

 

Location of IL1833 and XL 3440 are shown in time slice  

(Fig.16 & Fig.17). 

 

Rajole formation in the area comes at about 1.2-1.5s two 

way  time  in  seismic  section.  The  formation  consists  

of basalt  which  acts  as  hindrance  for  energy  

penetration. This   causes   a   low   frequency   appearance   

of   seismic section within the time range mentioned above. 

 

 
Fig16. IL 1833 marked on Time slice (1500ms) 

 

 
Fig17. XL 3440 marked on Time slice (1500ms) 

 

Conclusion  

 

A challenging task was performed by merging eight 

diversified vintage volumes of Bantumilli-Seripalem area 

in tune with the objective of delineating strati-structural 

features within the time (TWT) zone of interest of 

24seconds. The task was accomplished with Constant QC 

checks at every stage of processing. Final processed output 

was analysed along inline, crossline direction (figure-14 

and figure-15) and on time slices (figure16&17). Output 

does not show any shift or amplitude variation in any patch 

of the output.  
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