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Summary 

  

Ariyalur-Pondicherry sub basin is the northern most part of the Cauvery basin. Till recently Bhuvanagiri formation is the 

known producing formation within this sub basin. The discovery of commercial quantities of oil and gas in basement has 

opened up the southern flank of Ariyalur-Pondicherry sub basin for further exploration for basement reservoirs in the area. 

Hydrocarbons were encountered in the western part (Pandanallur Area) and in eastern part (Madanam Area) of the 

Kumbakonam- Madanam ridge. The fracture pattern at the top of the basement and fractures at the deeper part of the basement 

are to be analysed for understanding the hydrocarbon accumulation and potential of basement reservoirs. Analysis of reservoir 

characteristics of basement, faults and fracture patterns within the basement was carried out using Ant-Track volume. 
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Introduction 

 

Cauvery basin is of Pericratonic rift basin, situated at the 

southern edge of Indian landmass. It extends from 

Pondicherry in the north to Tuticorin in the south, 

stretching into offshore waters of Bay of Bengal, Palk 

Strait and Gulf of Mannar. The basin is bound on the west 

by the Indian craton; whereas on the east, the Sri Lankan 

massif and its subsurface continuation, below the Bay of 

Bengal waters are beyond Karaikal offshore define its 

limits. The sedimentary formations ranging in age from the 

Late Jurassic to Recent (except the Late Eocene to Early 

Miocene formations) outcrop in patches along the western 

margin of the basin near the towns of Sivaganga, 

Ariyalur,Vriddhachalam and Pondicherry. It covers an 

area of 62500sqkm up to 200m isobaths  

 

 The exploration for hydrocarbons in the Cauvery basin 

began in 1958, and the first wildcat well was drilled in 

Tranquebar sub-basin on the Karaikal High in 1964. 

Subsequently several oil and gas fields have been 

discovered in the basin onland as well as in the offshore 

since then and the basin has been upgraded to the status of 

a petroliferous basin. Recently, in discovery well 1 

(Madanam Area), commercial quantities of hydrocarbons 

were discovered at the top of the basement whereas in 

discovery well 2 (Pandanallur Area), hydrocarbon shows 

were observed at the top of the basement but commercial 

quantities of hydrocarbons were discovered at deeper 

depths below the basement top. 

 

 
Fig 1.  Tectonic Map of Cauvery Basin 
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Fig 2.  TWT relief map of basement in Ariyalur-Pondicherry 

Sub-Basin  

 

 
Fig 3.  Perspective view of basement in Ariyalur-Pondicherry 

Sub-Basin from South to North direction  

 

Geology  

  

The Cauvery basin was evolved in Late Jurassic-Early 

Cretaceous age as a result of rift-drift phenomenon of the 

then Indian plate from Eastern Gondwanaland. Evolution 

of this basin is genetically linked with the other 

simultaneously evolving extensional basins of East Coast 

of India, viz. Palar; Krishna-Godavari, Mahanadi and 

Bengal basins (Ranga raju et al, 1993).Formation of graben 

and horst blocks subdivided the Cauvery basin into 6 

subbasins:  

 

1. Ariyalur-Pondicherry sub-basin  

2. Tranquebar sub-basin  

3. Nagapattinam sub-basin  

4. Tanjore sub-basin  

5. Gulf of Mannar-Ramnad-Palk bay sub-basin  

6. Pamban sub-basin  

 

 Ariyalur-Pondicherry sub-basin (depression) is the 

northern most sub-basin of Cauvery basin and is separated 

by Kumbakonam-Madanam ridge from the adjacent 

Tanjore-Tranquebar depression (Fig 1). This sub-basin, an 

asymmetric rift graben trending NE-SW, is flanked by 

outcropping Archaean granite gneisses in the west and 

northwest, Kumbakonam-Madanam ridge in the 

south/southeast and east and extending towards northeast 

to the present day offshore up to 200m Isobaths into Bay 

of Bengal. The Present area of study, Pandanallur and 

Madanam areas fall to the southwest and southeastern part 

of Ariyalur-Pondicherry sub-basin of the Cauvery Basin 

respectively (Fig 2 & 3).   

 

A series of longitudinal faults trending NE-SW are the 

main extensional faults associated with the syn-rift regime 

of basin formation and another orthogonal fault system is 

trending NW-SE dissecting the older NE-SW trending 

fault. This fault system played major role in sediments 

deposition and hydrocarbon accumulation and migration.  

  

Special Study  

  

3D seismic data (PSTM) was loaded in PETREL as the 

primary input. The data was conditioned with Gaussian 

smoothening using Structural Smoothening method. The 

conditioned data was used as input for generating Variance 

volume and Chaos volume for edge detection. The 

discontinuities in the reflector beds were identified through 

Variance volume, whereas Chaos volume was used to 

identify the discontinuities in the randomness in the signal. 

Using these two volumes Ant Track volumes were 

generated in Aggressive mode for enhancing the edges. 

These two Aggressive Ant track volumes were used as 

input for generating passive Ant Track volumes which 

enhanced the visualization of fault and fracture pattern. 

These two Ant Track volumes were used to generate the 

final Ant track Volume, containing discontinuities derived 

from both types of Edge Detected Data, viz. Variance and 

Chaos volumes.  

 

Horizon guided RMS attributes were generated using the 

final Ant Track volume, in the time windows of 0-20 ms, 

20-40 ms, 40-60 ms, 60-80 ms and 80-100 ms below the 

basement top (Fig4-8). Fault correlation from seismic data 

interpretation was overlaid on the RMS attribute maps. In 

addition to the correlated faults, many fractures were 

observed near the discovery wells.   
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In the time window of 0-20 ms, fractures were present in 

and around discovery Well 1 (Madanam area), whereas no 

fractures were present around discovery Well 2 

(Pandanallur area). As moving down along the different 

time windows, fracture density increases more in the 

western part as compared to the eastern part. The 

prominent fault directions are NE-SW trending with the 

cross faulting in NW-SE direction. Radial fracture pattern 

is observed in and around and towards south-east of 

discovery well-2. In eastern part of the Kumbakonam 

Madanam ridge  the fractures are observed from the 

basement top to deeper depths.Whereas, in the western 

part, at the shallower depths within the basement the 

fracture density is less and increases at the deeper depths. 

This is also evidenced from the log data (Fig 9 & 10) of the 

wells drilled in Pandanallur-Madanam Area. In all the 

wells drilled within basement in the study area, the 

basement encountered was Granitic Gneiss.  

 

 
Fig 4. RMS Attribute (Ant Track) in time interval of 0-20ms 

below the basement top  

 

Fig 4a. RMS Attribute (Ant Track) in time interval of 0-20ms 

below the basement top overlay with fault pattern  

  

Fig 5. RMS Attribute (Ant Track) in time interval of 20-40ms 

below the basement top  

 

 
Fig 5a. RMS Attribute (Ant Track) in time interval of 20-40ms 

below the basement top overlay with fault pattern  

 

 
Fig 6. RMS Attribute (Ant Track) in time interval of 40-60ms 

below the basement top  

  

 
Fig 6a.Zoomed  window of  area  around discovery well 1  

(Madanam Area) in time interval of 20-40 ms  
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Fig 6b.  Zoomed  window of  area  around discovery well 2 

(Pandanallur Area) in time interval of 20-40 ms 

 

 
Fig 6c. RMS Attribute (Ant Track) in time interval of 40-60ms  

below the basement top overlay with fault pattern  

  

Fig 7. RMS Attribute (Ant Track) in time interval of 60-80ms 

below the basement top  

  

Fig 7a. RMS Attribute (Ant Track) in time interval of 60-80ms  

below the basement top overlay with fault pattern  

  

 
Fig 8. RMS Attribute (Ant Track) in time interval of 80-100ms 

below the basement top  

 

 
Fig 8a. RMS Attribute (Ant Track) in time interval of 80-100ms 

below the basement top overlay with fault pattern                                      
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Fig 9. Log correlation of basement section of Wells 6 and 2  

  

  
Fig 10. Log correlation of basement section of Wells 8,2,7 and 5 

 

Conclusion  

  

 The ant track volumes were generated to 

understand Basement fracture pattern in 

Pandanallur, Madanam and adjacent areas along 

the KumbakonamMadanam ridge.  

 The fracture patterns are predominantly trending in 

NE-SW and NW-SE directions at various time 

windows indicating shear stress.  

 Distinctive radial fracture pattern is observed in 

south-east of discovery well-2.  

 Basement fracture areas are identified for further 

Basement exploration both in Pandanallur and 

Madanam areas.  
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