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ABSTRACT 

The main purpose of this study is to evaluate the hydrocarbon potential of Dina 

block which is the part of Potwar sub-basin, Upper Indus Basin, Pakistan. The Potwar 

sub-basin has severe deformation during Himalayan orogeny in Pliocene to Middle 

Pleistocene. The major structures present in this block are anticlinal pop-up structures 

and thrusted fault blocks produced due to the decollment by basement. The targeted 

formations are Chorgali and Sakesar Formation of Eocene age. Time, Velocity and 

depth contour maps of two Eocene horizons, Chorgali and Sakesar formations are 

generated which also confirms the anticlinal pop-up structure delineated through 

seismic data. For petrophysical analysis two zones have been marked at the level of 

Chorgali and Sakesar formations.The effective porosity of Chorgali and Sakesar 

formations are 3.23% and 2.37%, respectively. The Vsh (volume of shale) of Chorgali 

and Sakesar formations are 10.11% and 12.69%, respectively. The Sh (saturation of 

hydrocarbon) of Chorgali and Sakesar formations are 31.33% and 34.48%, 

respectively. The well is suspended due to the mechanical failure (fishery), in which 

drill bit fall or stuck into the wellbore. For its removal it takes days to complete and 

during this time, drilling cannot occur, although it is very expensive. 

  



ii 
 

ACKNOWLEDGEMENTS 
 

We would like to thank Almighty Allah: Whose kind and courteous blessings 

enable us to receive and reward our ambitions and objectives. 

In this regard, we would like to express our deepest sense of gratitude to our 

supervisor Ms. Urooj Shakir, Assistant Professor, Department of Earth and 

Environmental Sciences, Bahria University Islamabad, for her inspiring guidance, 

dynamic supervision, constructive criticism, encouragement and advice. Without her 

guidance and positive criticism this endeavor would not have been possible.  

 We are also thankful to Mr.Saqib Mehmood, Assistant Professor, Department 

of Earth and Environmental Sciences, Bahria University Islamabad, for his kind 

attention and guidance. 

We also acknowledge the help, encouragement, endless love, support, and 

prayers of our family and friends which have always been a source of inspiration and 

guidance for us, all the way.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

CONTENTS 

ABSTRACT   i 

ACKNOWLEDGEMENTS ii 

CONTENTS iii 

FIGURES v 

TABLES vii 

CHAPTER 01 

INTRODUCTION 

1.1 Introduction to study area   1 

1.2 Purpose of the study 2 

1.3 Data source 2 

1.4 Base map 3 

1.5 Methodology 3 

CHAPTER 02 

GEOLOGY AND TECTONICS 

2.1 General geology of study area 4 

2.2 General tectonics of the area 5 

CHAPTER 03 

STRATIGRAPHY AND PETROLEUM PLAY 

3.1 Generalized stratigraphy 6 

3.2 Borehole stratigraphy 7 

3.3 Petroleum system 8 

3.3.1 Source rocks 8 

3.3.2 Reservoir rocks 8 

3.3.3 Traps and seals 8 

CHAPTER 04 

SEISMIC INTERPRETATION 

4.1 Introduction 9 

4.2 Base map 10 

4.3 Control line 11 

4.4 T-D chart 11 

4.5 Selection of horizon  12 

4.6 Reflector delineation 13 



iv 
 

4.7 Interpretation of the seismic lines 13 

4.7.1 Interpretation of the strike seismic lines 13 

4.7.2 Interpretation of the dip seismic lines 14 

4.8 Time contour maps 15 

4.9 Velocity contour maps 17 

4.10 Depth contour maps 19 

CHAPTER 5 

PETROPHYSICAL ANALYSIS 

5.1 Methodology 21 

5.2 Log trend of Shahab-01A 22 

5.3 Zones of interest 22 

5.4 Chorgali Formation 23 

5.4.1 Calculation of volume of shale (Vsh) 23 

5.4.2 Effective porosity 25 

5.4.3 Calculation of resistivity of water (Rw) 26 

5.4.4 Saturation of water and hydrocarbons 26 

5.5 Sakesar Limestone 27 

5.5.1 Calculation of volume of shale (Vsh) 27 

5.5.2 Effective porosity 28 

5.5.3 Calculation of resistivity of water (Rw) 29 

5.5.4 Saturation of water and hydrocarbons 29 

5.6 Results 30 

CONCLUSIONS 31 

REFERENCES 32 

 

 

 

 

 

 

 



v 
 

FIGURES 

Figure 1.1. Location map of study area. 2 

Figure 2.1. Geological map of the study area. 5 

Figure 3.1. Generalized stratigraphic sequence of Upper Indus Basin. 7 

Figure 4.1. Workflow of seismic interpretation. 10 

Figure 4.2. Base map of study area. 11 

Figure 4.3. Generation of Time-Depth chart. 12 

Figure 4.4. Interpreted seismic section of 942-DNA-55. 13 

Figure 4.5. Interpreted seismic section of 942-DNA-71. 14 

Figure 4.6. Interpreted seismic section of 942-DNA-68. 14 

Figure 4.7. Interpreted seismic section of 942-DNA-73. 15 

Figure 4.8. Interpreted seismic section of 942-DNA-74. 15 

Figure 4.9. Time contour map of Chorgali Formation. 16 

Figure 4.10. Time contour map of Sakesar Limestone. 16 

Figure 4.11. Velocity contour map for Chorgali Formation. 18 

Figure 4.12. Velocity contour map for Sakesar Limestone. 18 

Figure 4.13. Depth contour map for Chorgali Formation. 19 

Figure 4.14. Depth contour map for Sakesar Limestone. 20 

Figure 5.1. Flow chart of methodology for petrophysical analysis. 21 

Figure 5.2. Zone of interest in Chorgali Formation. 22 

Figure 5.3. Zone of interest in Sakesar Limestone. 23 

Figure 5.4. Volume of shale and volume of clean in Chorgali Formation 24 

Figure 5.5. Relationship of volume of shale, effective porosity and 

average porosity in Chorgali Formation. 

 

25 

Figure 5.6. Relationship of water and hydrocarbon saturation in Chorgali 

Formation. 

 

27 

Figure 5.7. Volume of shale and volume of clean in Sakesar Limestone. 28 

Figure 5.8. Relationship of volume of shale, effective porosity and 

average porosity in Sakesar Limestone. 

 

29 

Figure 5.9. Relationship of water and hydrocarbon saturation in Sakesar 

Limestone. 

 

30 

 

 



vi 
 

TABLES 

Table 1.1. Type and well logs of Shahab-01A. 2 

Table 1.2. Line names and their orientation. 3 

Table 3.1. Borehole stratigraphy of Shahab-01A. 7 

Table 3.2. Petroleum play of study area. 8 

Table 5.1. Zone of interest in Shahab-01A. 22 

Table 5.2. Summary of petrophysical parameters of zone of interest in 

Chorgali Formation and Sakesar limestone. 

 
30 

 

 

 

 

 

 

 

 


