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Summary 

Since their introduction in the early 1970’s, seismic 

attributes have gained considerable importance in 

hydrocarbons exploration. They have become a valid 

analytical tool for lithology prediction and reservoir 

characterization. Various uses of seismic attributes have 

been judiciously utilised as effective discriminators for 

the purpose of reservoir facies delineation and their 

spatio-temporal variation.  

.  

The current study has been focused to delineate and 

characterise reservoir facies within Panna Formation in 

the west of D-12 and B-192 structure, within Deep 

Continental Shelf (DCS) area, deposited over basaltic 

basement during Paleocene to early Eocene age. Panna 

formation of Bombay Offshore Basin has its own 

importance due to presence of source, reservoir and seal 

within it. For hydrocarbon exploration, it is essential to 

demarcate the areas of good reservoir facies distribution. 

Integrated analysis of different seismic attributes with 

other geo-scientific data will reduce the uncertainty and 

can be a very good potential predictor of reservoir facies. 

Around 1850 SKM of 3D data encompassing B-192, D-

11-12-14 area was taken up for interpretation. Based on 

the well picks, the Panna top horizon was correlated in 

the entire volume. The window based RMS amplitude 

was extracted withn a window of 70 ms from Panna top. 

Based on the RMS amplitude attribute map, two different 

areas were delineated as good reservoir facies indicated 

by higher RMS amplitude. The post stack acoustic 

impedance volume was generated for the entire volume. 

The zone showing lower impedance values coupled with 

higher RMS attribute indicate a clastic reservoir facies of 

Panna near well D12-A. The higher impedance as well as 

higher RMS amplitude corroborates a limestone-shale 

sequence as calibrated from the well D31-A. The cross 

plot between acoustic impedance vis-à-vis neutron 

porosity indicate a lower impedance values in case of 

clastic (sand+coal+silt+shale) sequence as observed in 

the well D12-A and higher impedance values for 

limestone-shale-sand facies as observed in well D31-B. 

The gross sand isolith and Net-to-Gross (NTG) maps 

also indicate better reservoir facies in the same identified 

potential zone near well D12-A based on RMS and 

impedance attributes. Thus the integrated attribute 

studies have helped in delineation of good clastic 

reservoir facies within Panna Formation near well D12-A 

which would act as potential targets for Panna 

exploration when integrated with other G&G data . 

Introduction 

Present study is based on integrated evaluation of G & G 

data of Deep Continental Shelf (DCS) block in the north 

of D1 and west of B-192 field of Bombay offshore basin 

(Fig-1).  

Fig.- 1: The study area is located in the Mumbai High-Deep 

Continental Shelf (BH-DCS) tectonic block between  shelf 

margin and B-192 field and covers D-11, D-12, D-14, D-30, D-
31 structures  

Panna Formation is the oldest Tertiary sedimentary unit 

of the Mumbai Offshore Basin. Deposition of Paleocene 

to Early Eocene clastics and equivalent carbonates 

(Panna/Devgarh) took place unconformably over the 

Basement. In this area Panna coal - shale unit is the 

principal source rock and also act as vertical and lateral 

seal for the coarser clastic reservoirs embedded within 

them. The development of the reservoir facies is an 

interplay of three factors mainly: depositional 

environment, supply of clastics and the bathymetry. 

For Panna exploration, a 3D seismic volume of 1850 

skm. in the north of D1, encompassing D11-D12-D14-

D30-D31 & B-192 structure, was evaluated along with 

the other available geo-scientific data. The present study 

has brought out a separate thick sandy facies zone in the 

above area within Panna Formation based on study of 
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different seismic attributes carried out in 3D seismic data 

and calibrated with well logs, core data and cutting data.  

Regional Geology: 

Mumbai offshore basin is a pericratonic basin occurring 

along the passive western continental margin of India. 

During Late Cretaceous time the basin experienced 

rifting and considerable syn-sedimentary sequences are 

deposited from Paleocene to Early Eocene time. The 

sedimentation in Mumbai Offshore Basin was initiated 

during the Late Paleocene period after the eruption of 

Deccan Basalt. Subsequent to the opening up of the 

basin, initiation of the sedimentation of synrift clastic-

mixed siliciclastic/carbonate sediments was witnessed. 

The first marine transgression was witnessed during early 

part of Paleocene. Subsequently, extensive transgression 

during late Paleocene and Early Eocene has deposited 

some clastic sandy facies within the synrift sections in 

the DCS block. 

Methdology: 

Several log correlation profiles both east-west(dip 

profile) and north-south(strike profile) for the Panna 

section was attempted. It is observed from the east-west 

dip profile that the thickness of Panna Formation is 

considerably increasing towards the shelfal part in the 

west.  

Seismic data interpretation 

Around 1850 SKM of 3D data was taken up for 

interpretation. The quality of the present seismic data is 

fairly good in respect of standout, continuity, frequency 

contents 

Fig.- 2: N-S Stratigraphic log correlation  flattened at Panna top 

through wells D12-A, D12-B and D31-A. 

A good well to seismic tie is attempted in wells 

penetrating entire Panna Formation. For matching 

seismic markers and well picks, T/D functions generated 

by synthetic to seismic matching and VSP were 

considered. Synthetic Seismogram of well D31- A is 

shown in (Fig-.3).Statistically there is good match 

between synthetic and seismic data. Character based 

matching between synthetic and seismic shows that 

Panna top is generating high amplitude trough.  

Fig.- 3:  Synthetic seismic correlation of well D31-A. Character 

based matching between synthetic and seismic shows that Panna 

top is generating high amplitude trough.  

Based on the well picks, the Panna top horizon was 

correlated in the entire volume. One arbitrary section 

passing through wells D12-A, D12-B and D31-A is taken 

to show the Panna horizon correlation (Fig. - 4).  Time 

structure map on the top of Panna  has been prepared to 

bring out the structural disposition. Using velocity 

modelling the structure map is prepared on Panna 

top.(Fig.- 5).  

Fig.- 4:  Arbitrary seismic section passing through wells D12-A, 

D12-B & D-31-A  showing the Panna top calibration . 

Fig.- 5:  Structure map on top of Panna showing one big fault 

closure on west of well D12-A 
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Attribute Analysis: 

Generally, the change in acoustic impedance (the product 

of velocity and density) in the subsurface strata may give 

rise to change in seismic reflection amplitudes. Root 

Mean Square (RMS) amplitude extracted from seismic 

may represent the lithological variation, quality of 

reservoir and sometimes indicate the presence of gas. 

However, the impedance slice which is derived from the 

inversion studies may discriminate the lithology in terms 

of the acoustic impedance variation. It may happen that 

two different lithologIies may give similar amplitude 

response with a difference in acoustic impedance. 

Therefore, an integrated approach of analysing the 

amplitude and impedance together may be a very good 

predictor of facies variations away from the wellsGood 

quality seismic data is the major pre-requisite of any 

“qualitative seismic attribute study”.  Amplitudes being 

the most important seismic property, a number of 

window based amplitude attributes were generated along 

Panna top.  

RMS amplitude of Panna formation with a window of 70 

ms were extracted (Fig 6) which shows high amplitude 

anomaly in the central part, west of  well D12-A and in 

south of study area  near well D31-A. This high 

amplitude may be the indication of presence of good 

reservoir facies in Panna formation.  

The post stack acoustic impedance volume was 

generated. An impedance map (Fig 7) for the same 

attribute window was extracted for the entire volume 

Fig.- 6: RMS amplitude  attribute  map extracted between 
Panna top & Panna +70 ms showing high amplitude in two area 

marked by black dotted polygon. 

The impedance map brought out the anomaly in the 

identified two area. Near well D12-A, impedance map 

shows a lower value anomaly where as it shows higher 

value of impedance around well D31-A. Further 

Electrolog facies (Fig 8) of the same Panna window from 

nearby wells ( wells: D12-A & D31-A) were evaluated to 

understand character of litho facies distribution. It is 

observed that ,the well D12-A indicates a thick clastic 

sequence (sand+coal+silt+shale) where as well D31-A 

indicates dominantly a limestone+ shale+minor sand/silt 

facies. The higher impedance values at well D31-A 

appears to be derivative of limestone lithofacies where as 

the clastic sequence at well D12-A shows lower 

impedance values although both the zones could not be 

differentiated on the basis of RMS attribute map. The 

low impedance and high amplitude may be manifested 

due to the thin coal layers with sandstone, siltstone and 

shale layers as seen in the drilled well D12-A (Fig.-8). 

. 

Fig.- 7: Impedance   attribute  map extracted  between within a 

window of  +70ms  from  Panna top.The west of well D12-A is 

characterized by lower impedance value where as higher 

impedance value is observed near D31-A. 

Cross plot analysis were carried out between impedance 

and neutron porosity for both the wells D12-A and D31-

A. Cross plot shows lower impedance range of 9800-

12000 unit corresponding to the NPHI range of 6-22 % 

in well D12-A and indicate sandy reservoir facies, where 

as well D31-A shows higher impedance range of 13000-

14500 unit corresponding to the NPHI range of 6-12 % 

(Fig.-9). 
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   Fig.- 8: Lithologs plotted for both wells D12-A & D31-A  

 

Fig.- 9: Cross plot between NPHI and Acoustic Impedane for 

both wells D12-A & D31-A.Moderate impedance stand out for 

well D12-A and higher impedance range for well D31-A. 

 

Fig.- 10: Sand Isolith map of Panna Formation indicating  thick 
sandy facies west of well D12-A 

 

Fig.- 11: The NTG map of Panna Formation showing better 

servoir facies west of well D12-A.  
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Fig.- 12:  Structure map on top of Panna with fault polygons. 

Synrift thickness is increasing in the west of D12-A. 

 

Well based sand isolith (Fig.-10) and NTG map (Fig.-11) 

for Panna Formation indicate thick sands and  better 

reservoir facies west of well D12-A compared to that of 

well D31-A. The synrift Panna thickness is appreciably 

increasing in the west of basin hading normal fault 

(Fig12) which is evident in the Panna sand isolith map 

also. 

Hence, the area west of well D12-A appears to be better 

and thick sandy reservoir facies with a  fault entrapment 

is the best locale for Panna exploration. 

Conclusion 

 The Panna synrift coarser clastics are the good 

reservoir rocks worth targeting for exploration 

with a proper entrapment condition in DCS 

sector of Mumbai offshore Basin. 

 The thickness of Panna sandy facies 

appreciably increases within the synrift section 

towards the west of Basin hading normal fault 

are the best locales for Panna exploration.The 

Basin hading normal fault may act as suitable 

fault closures for accumulation of HCs.  

 The RMS amplitude extracted within window 

Panna Plus 70 ms shows high amplitude in and 

around well D12-A along with moderate 

impedance stand out . The low impedance and 

high amplitude may be manifested due to the 

thin coal  layers with sandstone, siltstone and 

shale layers as seen in the drilled well D12-A.  

 Integrated analysis of different seismic 

attributes with other geo-scientific data will 

reduce the uncertainty and can be a very good 

potential predictor of reservoir facies for Panna 

Formation.  
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