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ABSTRACT 

 

This dissertation presents the 2D seismic interpretation of Khushalgarh area in Kohat 

Plateau, which is located in the northwestern apex of the southern deformed fold and thrust 

belt.  

The key objective of this study is to delineate the subsurface geometry in order to 

understand the petroleum system of the concerned area by using different seismic processing 

and interpretation techniques.  Main emphasize is on the interpretation methodology adopted in 

order to illustrate the horizons and faults. Beside this different maps are generated including 

time and depth contour maps. 

Seismic expression of four seismic lines of the study area (latitudes 33°28’52” N and 

longitudes 71°53’50” E) reveals that it needs more investigation over the Recent to Eocene 

time span with regard to the structural changes occurring within different parts of the region. 

Special emphasis has been made on the E-W structural trend with tight anticlines and wider 

synclines in the East of Kohat. As well as it also indicates that the Kohat and Kuldana 

Formations are the only representatives of the Middle Eocene in the Kohat Basin. The 

geologically folded structure seems to be an E-W directed plunged antiformal peak having the 

Khushalgarh area in the centre with a high elevated area.  

 

 

 

 

 

 

 



 3 

 

 

ACKNOWLEDGEMENT 

 

 I would like to acknowledge the following for their support and assistance with this 

dissertation. 

First and foremost praise is to Allah, whom with His willing giving me the strength to complete 

this thesis without any difficulties.  

I am deeply indebted to my supervisor Sir Yasir Zaib (Dewan Petroleum) whose help, 

motivation, suggestions and encouragement helped me all the time. It is due to his assistance, 

who inspite of being extra ordinary busy with his duties took time out to support me in 

completion of this thesis.  

I warmly thank to Sir Munsif Channa (OGDCL), Sir Awais (OGDCL), and Sir Shamshad 

(OGDCL) who gave me untiring help during my difficult moments. 

I would like to express my gratitude to my supervisor Sir Aamir Malik for his continuous 

support. His extensive discussions around my work have been very helpful for this dissertation.  

I would also like to thank our Head of Department Dr. Muhammad Zafar who gave me an 

opportunity to get practical exposure in the field of Oil and Gas. 

 

 

 

 

 

 

 

TABLE OF CONTENTS 



 4 

 

 

ABSTRACT                         PAGES 

ACKNOWLEDGMENT 

1. INTRODUCTION  

1.1  Introduction to Study Area       10 

1.2 Soghri Block         11 

1.3 Objectives of Study        12 

1.4  Data Source          12 

1.4.1 Base Map        13 

1.4.2  Seismic Lines        14 

1.4.3 Well Logs        14 

1.5  Survey Parameters         14 

1.5.1 Acquisition Parameters       14 

1.5.2 Recording Information       14 

1.5.3  Source Information        15 

1.5.4  Receiver Information        15 

1.6  Display Parameters        15 

1.7 Spread Geometry         16 

1.8 Processing Sequence        16 

 

2. GEOLOGY AND TECTONICS OF AREA  

2.1  Introduction to Kohat Plateau       17 

2.2  Structural Geometry of Northern Kohat Plateau    19 

2.2.1 Introduction         19 

2.2.2  Structural Geometry        19 

2.4.3  Structural Analysis        19  

2.3  Stratigraphic Framework        19 

2.3.1  Overview         19 

2.3.2  Paleocene Sequence       20 

2.3.2.1      Patala Formation       20 



 5 

 

2.3.2.1      Lockhart Formation     20 

2.3.3  Eocene Sequence       21 

 2.3.3.1       Kohat Formation      21 

 2.3.3.2       Kuldana Formation     21 

 2.3.3.3       Shekhan Formation     21 

 2.3.3.4      Jatta Formation      22 

 2.3.3.5      Panoba Formation      22 

2.3.4 Miocene Series       22 

 2.3.4.1      Murree Formation      22 

 2.3.4.2      Kamlial Formation      23 

 2.4 Petroleum System        24 

  2.4.1 Petroleum System of Kohat Basin     24 

  2.4.2 Hydrocarbon Potential of Khushalgarh    25 

  2.4.3 Elements of Petroleum System     25 

   2.4.3.1      Source Rock      25 

   2.4.3.2      Reservoir Rock      25 

   2.4.3.3      Traps       26  

   2.4.3.4      Seal rock       26 

  2.4.4 Oil Seepages in Concerned Areas     26 

 

3. SEISMIC METHODS  

3.1 Seismic Refraction        27 

3.2  Seismic Reflection         27 

3.3 Methodology         27 

3.4 Seismic Acquisition        28 

3.4.1 Seismic Sources and Detectors      28 

 3.5 Seismic Data Processing        29 

  3.5.1 Preprocessing        29 

   3.5.1.1       Demultiplexing      29 

   3.5.1.2       Geometry Definition     30 

   3.5.1.3       Trace Editing      30 



 6 

 

   3.5.1.4       Datum Static Correction     30 

 

  3.5.2 Main Processing       30 

   3.5.2.1       Deconvolution      31 

   2.4.2.2       CDP Sorting      31 

   2.4.2.3       NMO Correction      31 

   2.4.2.4       Stacking       31 

   3.5.2.5       Muting       31 

          2.4.3.2.1  Initial Muting     32 

          2.4.3.3.2     Surgical Muting    32 

   2.4.3.6       Filtering       32 

   3.5.2.7      Migration       32 

   3.5.2.8      Data Presentation and Storage    32 

  3.5.3 Data Processing Sequence      33 

 3.6 Interpretation         34 

  3.6.1 Introduction        34 

  3.6.2 Structural Analysis       34 

  3.6.3 Stratigraphic Analysis       35 

  3.6.4 Interpretation Flow       35 

  

4. INTERPRETATION OF SEISMIC LINES 

4.1 General Description         36 

4.2 Data Quality         36 

4.3 Tying Seismic Data        36 

4.4  Identification of Reflectors        37 

4.5  Fault Identification         38 

4.6 Seismic Sections        38 

4.7 Seismic Time Sections       43 

4.8 Average Velocity Graphs       45 

 4.8.1 Average Velocity Graph of Line 86-KH-17    46 

4.8.2 Average Velocity Graph of Line 86-KH-19    47 



 7 

 

4.8.3 Average Velocity Graph of Line 86-KH-23    48 

4.8.4 Average Velocity Graph of Line 86-KH-96    49 

 

 4.9 Time Contour map        50 

 4.9.1 3D View of Kohat Formation      50 

4.9.2 Time Contour Map of Kohat Formation    51 

4.9.3 Time Contour Map of Basement     52 

4.10 Depth Contour Map        53 

 4.10.1   Phantom Down Process      53 

4.10.2  Depth Contour Map of Kohat Formation    54 

4.10.3  Depth Contour Map of Kuldana Formation    55 

4.10.4  Depth Contour Map of Basement     56 

 

5. ROCK ANALYSIS 

 5.1 Rock Physics Analysis       57 

 5.2 Formulas for Calculating Attributes      57 

 5.2.1 Bulk Modulus        57 

 5.2.2 Shear Modulus       58 

 5.2.3 Young’s Modulus       58 

 5.2.4 Density        58 

 5.2.5 Poisson’s ratio        58 

 5.2.6 Vp / Vs Ratio        58 

7. CONCLUSION         60 

8. RECOMMENDATIONS        60 

9. REFERENCES          61-62 

 

 

LIST OF FIGURES 



 8 

 

Figure 1: Location Map of the Study Area (Generated in ARC GIS 10)   9 

Figure 2: Soghri block (Generated in ARC GIS 10)      10 

Figure 3: Base Map of Study Area with Seismic Lines & Well Location   12 

Figure 4: Symmetric Split Spread        14 

Figure 5: Tectonic Map of Kohat Plateau (http://payperview.datapages.com)  16 

Figure 6: Structural Map of Kohat Plateau (http://nceg.upesh.edu.pk)   17 

Figure 7: Seismic Acquisition (www.derby.ac.uk/files/seismic_interpretation)  27 

Figure 8: Demultiplexing process        28 

Figure 9: Processing Flowchart        32 

Figure 10: Interpretation Flowchart        34 

Figure 11: Seismic data tying between line 86-KH-17 and 86-KH-96   36 

Figure 12: Interpreted Seismic Section of Line 86-KH-17     38 

Figure 13: Interpreted Seismic Section of Line 86-KH-19     39 

Figure 14: Interpreted Seismic Section of Line 86-KH-23     40 

Figure 15: Interpreted Seismic Section of Line 86-KH-96     41 

Figure 16: 3D View of Kohat Formation       49 

Figure 17: Time Contour Map of Kohat Formation    50 

Figure 18: Time Contour Map of Basement    51 

Figure 19: Depth Contour Map of Kohat Formation    53 

Figure 20: Depth Contour Map of Kuldana Formation    54 

Figure 21: Depth Contour Map of Basement    55 

 

 

 

 

LIST OF TABLES 

 



 9 

 

Table 1 : Seismic Lines         12 

Table 2 : Stratigraphic Column of Kohat Plateau      23 

Table 3: Rock Physics Attributes Calculated From Interval Velocity    56 

 

LIST OF GRAPHS 

 

Graph 1: Time Section of Line 86-KH-17       42 

Graph 2: Time Section of Line 86-KH-19       43 

Graph 3: Time Section of Line 86-KH-23       43 

Graph 4: Time Section of Line 86-KH-96       44 

Graph 5:  Average Velocity Graph of Line 86-KH-17     45 

Graph 6:  Average Velocity Graph of Line 86-KH-19     46 

Graph 7:  Average Velocity Graph of Line 86-KH-23     47 

Graph 8:  Average Velocity Graph of Line 86-KH-96     48 

Graph 9: Variations of Rock Attributes along Shot Points     57 

 

 

 

 

 

 

CHAPTER # 1 

INTRODUCTION 


