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Summary 

 

Precise delineation of subtle geological discontinuities is one of the vital factors in maturing the prospects. To circumvent this 

problem, at the outset, spatial resolution of seismic data is controlling factor, which facilitate an easy delineation of geological 

discontinuities (faults and fractures) if scale of discontinuity is more than the wavelength of seismic data.   

  

Present study addresses the solution of the problems caused due to proximity of wavelength present in the seismic data and 

scale of spatial discontinuity, with the help of seismic attributes. Seismic attribute is any measure of seismic data that assist 

us visually enhance or quantify features of interpretation interest. A good seismic attribute is either directly sensitive to the 

desired geologic feature or reservoir property of interest.  

  

Two key attributes coherence and curvature are used to delineate the faults at basal sands (Miocene) of Cambay basins. 

Curvature attribute aids in demarcating the discontinuities from planar features on the basis of curvature value, whereas 

analysis of coherence attributes facilitated in deciphering the spatial extent of faults   
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Introduction 

 

The Cambay Basin, present along the western part of India, 

is one of the producing basins of India (Figure:1). So far 

various play types, structural, stratigraphic and 

stratistructural, have been probed successfully. One of 

producing levels in the basin is Miocene Basal Sand 

(MBS).Basal sands are basically non continuous sand 

bodies and its very difficult to delineate the faults and 

fracture. The present case study features the seismic 

volumetric attribute analysis study of the fractures and 

faults present in the Miocene Basal Sand.   

  

Study Area  

 

The study area is a part of the Tarapur Tectonic block of 

the Cambay Basin (Figure:1). The study area comprises 

3D seismic data (953 sq.km) and 12 exploratory wells . Out 

of these wells, 4 wells named WC, WH, WK and WL 

proved to be discovery (Figure: 2). The major formations 

encountered by the wells in the study area are Jambusar, 

Broach, Jhagadia, Kand, Babagudu, Miocene Basal Sand  

(MBS), Tarapur, Kalol, EP4, and Cambay Shale.Miocene 

Basal Sand has oil discovery.   

  

Tectonics and Basin Evolution   

 

The Cambay rift Basin is a narrow, elongated rift graben, 

covering an area of approximately 53, 500 sq. km. The 

Cambay Basin is an intra-craton graben and bounded by 

series of faults one after another paralleling the Dharwar 

trend and cuts across the Narmada and Aravalli trends. In 

the north, the basin narrows but tectonically passes into the 

Barmer Basin of Rajasthan. On the southern side, the basin 

merges with the Mumbai offshore in the Arabian Sea. The 

basin margin step faults clearly demarcate the boundaries 

of the Cambay rift valley. The Cambay Basin is divided 

into five tectonic blocks. From north to south these are:  

  

• Sanchor-Tharad  

• Mehsana-Ahmedabad  

• Cambay-Tarapur  

• Jambusar-Broach  

• Narmada Block.  
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 The Early Tertiary sediments ranging in age from 

Paleocene to Early Eocene represent syn-rift stage of 

deposition that was controlled by faults and basement 

highs in an expanding rift system. These sediments are 

characterized by an assortment of poorly sorted, high 

energy trap derived materials. Subsidence of the basin 

resulted in the accumulation of a thick sequence of anoxic 

black shales with subordinate coarser clastics. The middle 

Eocene witnessed a regressive phase with oscillating 

conditions of deposition and development of deltaic 

sequences in the entire basin. There was a regional 

southward tilt of the entire rift basin during Late Eocene 

and it is marked by a marine transgression extending far to 

the north upto the Sanchor basin. Oligocene-Lower 

Miocene marks another phase of tectonic activity with 

extensive deposition of coarser clastic sediments in the 

central and southern blocks.  

 

 
Figure:1 Study Area 

 

  

Methodology and Results  

 

3D seismic data and sonic log data from the wells were 

used to generate the synthetic seismogram for well to 

seismic tie and subsequently horizon within the MBS has 

been mapped. Figure 3 represents a dip section across the 

study area. It is very much evident from the section that 

throws of the faults are very subtle. Figure 4, represents the 

surface map close to the MBS. This helped us in 

identifying the various structural regimes present in the 

study area. Figure 5 and 6 show coherency and curvature 

attributes close to the MBS respectively. These attributes 

were calculated using the methodologies of   Chopra & 

Marfurt; 2007.  

 

Coherence map (Figure: 5) shows discontinuity of features 

across the magenta lines but shows constant coherence 

value along the magenta colored lines. On this very basis 

fault is drawn along this attributed property of coherence. 

This is further corroborated from curvature attributes 

wherein drastic changes in the curvature values are 

observed (shown by yellow line) at same locals where in 

changes in coherency are observed.  

  

The delineated faults are further justified by geometry of  

geological features obtained time surface map (Figure: 4)  

 

 
Figure:2 Seismic base-map with overlaid with wells 
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Figure   3.   Seismic   section   along   the   Dip   representing 

horizon close to Basal Sands top and faults 

 

 
Figure 4. Time surface map close to MBS 

 

 
Figure  5.  Coherency  map  close  to  MBS  horizon:  Line  in 

magenta represents the possible extent lineaments 

 

 
Figure  6.  Curvature  map  close  to  MBS  horizon:  Line  in 

yellow represents the possible extent lineaments 

 

Conclusion 

   

Post stack seismic attribute along with time surface map 

can help in locating the geological discontinuity with 

enhanced accuracy. In the present study coherence and 

curvature attributes are used to delineate the faults and its 

extent close to Miocene basal sands level. Finding of the 

study has confirmed two sets of trends (WNW-ESE, NW- 

SE) and associated small-scale feature viz; fractures and 

faults.   

  

Preconditioning the 3D seismic data could further alleviate 

the results of study. Since present study is based on relative 

values of physical attributes while preconditioning of the 

seismic data can offer the absolute values of throw of the  

faults, which could be a vital inputs in static and dynamic  

modeling of the reservoirs.     
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