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ABSTRACT 

 

The main objective of this research is to delineate the subsurface structure and to study the 

causes of Kalachitta-01 well failure lying in Potwar sub-basin (Basal area), Pakistan. For 

these purposes, reinterpretation of four seismic lines O/981-BSL-14 (Strike line), O/981-

BSL-20, O/905-BSL-110 and O/905-BSL-109 (Dip lines) was carried out. One prominent 

reflector, the target horizon of Chorgali Formation (Top Eocene) was marked. Petrophysical 

analysis of the well has also been done and Time contour as well as depth contour maps were 

constructed. Average Velocities was used to find the time of the formation from the Seismic 

section. The Petrophysical analysis indicated the presence of water wet formation. The 

seismic section showed that the area was structurally deformed due to compressional tectonic 

movements. The study of the 3-D modal and time sections has showed that the major causes 

for popup structure have been the Main Boundary Thrust and Khairi Murat thrust fault 

(KMF).  In Basal Area the prospective zone for hydrocarbons are the anticlines. However 

according to this research the ―off structure drill‖ can be the cause of dryness of the well. 

During this study software ―GEOPROD‖ was developed having potential to calculate the 

volume of shale, sonic and density porosity. 

 

 

 

 

 

 

 

 

 



 
 

 

Contents 

ACKNOWLEDGEMENT .................................................................................................. b 

SUMMARY ............................................................................. Error! Bookmark not defined. 

List of Figures...................................................................................................................... 1 

List of Tables ....................................................................................................................... 3 

1 INTRODUCTION ........................................................................................................ 4 

1.1 General Introduction ....................................................................................................... 4 

1.2 Sedimentary Basins of Pakistan ..................................................................................... 4 

1.3 The study area ......................................................................................................... 5 

1.4 Objectives of research ............................................................................................. 7 

1.5        Data obtained for Interpretation.................................................................................. ........ 8 

2 GEOLOGY OF THE AREA ....................................................................................... 9 

2.1 Regional Tectonic settings .............................................................................................. 9 

2.2 Stratigraphy and Tectonics of Study area .................................................................... 10 

3 PETROLEUM GEOLOGY OF THE AREA............................................................ 12 

3.1 Source Rocks ........................................................................................................ 12 

3.2 Maturation ............................................................................................................ 12 

3.3 Generation and Migration ............................................................................................. 13 

3.4 Reservoir Rocks .................................................................................................... 13 

3.5 Traps and Seals ..................................................................................................... 14 

3.6 Burial History ....................................................................................................... 14 

4 SEISMIC DATA ACQUISITION ............................................................................. 16 

4.1 Introduction .......................................................................................................... 16 

4.2 Seismic Profiles .................................................................................................... 16 

4.3 Acquisition Parameters related to Seismic profiles ..................................................... 16 

4.4 Processing Parameters of Seismic Profiles .................................................................. 19 

 



 
 

 

5 SEISMIC DATA PROCESSING .............................................................................. 20 

5.1 Steps involved in Processing of Seismic profiles ........................................................ 16 

5.2 Well data............................................................................................................... 22 

5.3 Literature used in Research ........................................................................................... 22 

5.4 Data quality and Problems ............................................................................................ 23 

6 SEISMIC DATA INTERPRETATION .................................................................... 24 

6.1 Introduction .......................................................................................................... 24 

6.2 Interpretation ........................................................................................................ 24 

6.3      Interpretation work flow...........................................................................................25 

6.4      Picking of Horizon....................................................................................................26 

6.5      Fault Identification....................................................................................................26 

6.6      Construction of faults on Base map..........................................................................26 

6.7      Two way time (TWT) Contour Maps.......................................................................27 

6.8      Depth Contour Maps.................................................................................................28 

6.9       Structural Closure....................................................................................................28 

6.10     Area Covered by Structural Fold.............................................................................29 

6.11     3D Models of Seismic Lines....................................................................................29 

6.12    Base Map..................................................................................................................30 

6.11    Time Section.............................................................................................................30 

7        PETROPHYSICAL ANALYSIS................................................................................33 

7.1 Flow Chart of Petrophysical Analysis.......................................................................... 33 

7.2 Raw Log Curves..............................................................................................................34 

7.3 Observation of Log Curves..............................................................................................34 

7.4 Marking of Zone of Interest .......................................................................................... 34 

7.5 Identification of Lithology.........................................................................................34 

7.6 Calculation of Volume of Shale (Vsh)............................................................................35 

7.7 Porosity Calculation .............................................................................................. 36 



 
 

 

7.8 Summation ............................................................................................................ 40 

8 GEOPROD SOFTWARE .......................................................................................... 43 

8.1 Introduction .......................................................................................................... 44 

8.2 What will software do? ......................................................................................... 44 

8.3 What it will not do? ............................................................................................... 45 

8.4 Initial Screen ......................................................................................................... 46 

8.5 Main Selection Screen.....................................................................................................47 

8.6 After Selecting the Log.....................................................................................................47 

CONCLUSION ................................................................................................................. 50 

REFERENCES .................................................................................................................. 51 

 



 2011 
 

1 | P a g e  

List of Figures 

Figure 1: Sedimentary Basins of Pakistan .............................................................................. 5 

Figure 2: Structural Map of Kohat-Potwar Plateaus,North Pakistan ....................................... 6 

Figure 3: Study Area in Google Earth.................................................................................... 8 

Figure 4: General Stratigraphy of Northern Potwar Basin .................................................... 11 

Figure 5: Generalised Cross section showing Structure through Potwar and Generalised 

Maturity Profile................................................................................................................... 12 

Figure 6: Generalized burial-history plots for the ODGC Dakhni 1 well (left) and the Gulf Oil 

Fim Kassar well (right) ....................................................................................................... 13 

Figure 7: Distribution of producing reservoirs by age, lithology, and number of fields 

reporting production from that age group and lithology type. Based on Petroconsultants field 

and reservoir data ................................................................................................................ 14 

Figure 8: Petroleum system event chart for Potwar Plateau. Colored Bars that fills less than 

the full height of the event boc indicate the event only  occurred in parts of the basin ...........15 

Figure 9: The processing sequence for 981 - BSL - 14 and 981 - BSL – 20...........................21 

Figure 10: processing sequence for 905 - BSL- 109 and 905 – BSL – 110  .......................... 22 

Figure 11: Two Way Travel Time contour map in milliseconds of Chorgali Formation ....... 27 

Figure 12: Contour Map in meters of Chorgali Formation ................................................... 28 

Figure 13: A 3D modal of four seismic lines are shown from different angle. (a) , (b) and (c) 

are showing the different view of 2D Seismic sections...................................................... ..........29 

Figure 14: Showing Base Map of study area ........................................................................ 30 

Figure 15: 15: Seismic Section of Line 884-CW-102 ........................................................... 31 

Figure 16: Seismic Section of Line 884-CW-102................................................................. 31 

Figure 17: Seismic Section of Line 884-CW-103................................................................. 32 

Figure 18: Seismic Section of Line 884-CW-103................................................................. 32 

Figure 19: Showing flow chart of Petrophysical analysis ...................................................... 33 

Figure 20: Graph showing V SHALE with depth ................................................................. 35 

Figure 21: Graph showing density porosity with depth .......... Error! Bookmark not defined. 

Figure 22: Graph showing Neutron with depth of Chorgali formation ................................. 38 

Figure 23: Graph showing average porosity with depth of Chorgali formation. .................... 39 

Figure 24: Variation graph between Gamma Ray, Neutron porosity, Density porosity, 

Resistivity VS Depth of Chorgali formation............................................................................41 

file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624724
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624727
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624728
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624728
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624736
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624736
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624737
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624738
file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624739


 2011 
 

2 | P a g e  

Figure 25: Cross Plot between Neutron porosity vs. Bulk Density of Chorgali formation.....42 

file:///C:\Documents%20and%20Settings\Zia.LW-01\Desktop\Irfan%20Final%20writeup.docx%23_Toc270624748


 2011 
 

3 | P a g e  

List of Tables 

Table 1: Receiver parameters for seismic lines O/981-BSL-14 and 20 ................................. 17 

Table 2: Receiver parameters for seismic lines O/905-BSL-109 and 110 ..............................17 

Table 3: Source parameters for seismic lines O/981-BSL-14 and 20 .................................... 17 

Table 4: Source parameters for seismic lines O/905-BSL-109 and 110 ................................ 17 

Table 5: Recording parameters for seismic lines O/905-BSL-109 and 110 ........................... 18    

Table 6: Recording parameters for seismic lines O/981-BSL-14 and 20...............................  18 

Table 7: Processing parameters for seismic lines O/905-BSL-109 and 110............................19 

Table 8: Processing parameters seismic lines O/981-BSL-14 and 20......................................19 

Table 9:  Showing Zone of interest of Upper Eocene age........................................................34 

Table 10: Showing summation of all Porosities, Total volume of Shale, calculated during 

Petrophysical Analysis.............................................................................................................40 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


