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Abstract 

The purpose of study is to find the hydrocarbon potential of well, by evaluating their well 

logs which include, Porosity calculation, Shale volume calculation, Water saturation calculation, 

Permeability and to resolve lithology. 

The results showed that the Khewra Sandstone is main reservoir rock. The Khewra 

contains10.67% average porosity, shale volume is 26.92% and water saturation is 25.96%. The 

porosity was calculated from the combination of bulk density (RHOB) and neutron porosity 

(NPHI) logs, shale volume was calculated from GR linear equation while water saturation was 

calculated from Indonesia equation.  

The study represents that the well has potential to produce hydrocarbon. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ii 
 

Acknowledgement 

I am richly grateful to the God almighty for his beneficence and mercy which reposed the 

confidence in me to get through this arduous effort of compiling my age long learning into this 

work of thesis. 

I must not forget my family and my friends who kept me in good spirits and provided and 

emotional equilibrium which lead me to an in fatigable discovery not only of my literary 

capabilities but also of my resilience and diligence. 

Technically, I am greatly indebted to the guiding influence of Mr. Saqib Mehmood and 

Mr. Tausif who guided me step by step towards ultimate completion of this treatise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

Table of Contents 

                                       Page 

Abstract I 

Acknowledgements II 

Table of contents III 

List of figures VI 

List of tables. VII 

 

CHAPTER 1 

INTRODUCTION 

1.1 General Statement. 1 

1.2 Location of the area. 2 

1.3 Data Acquired. 2                                   

1.4 Objectives of Studies. 2 

1.5 Methodology. 3 

CHAPTER 2 

GEOLOGY AND STRATIGRAPHY 

2.1 NW Himalayan fold and thrust belt. 4 

2.2 Tectonics setting of Potohar Plateau. 4 

2.3 Physiography of the area. 5 

2.4 Structural trend of Potowar plateau. 5 

2.5 Regional Stratigraphy. 6 

2.6 Stratigraphy of the study area. 8 

2.7 Bore Hole Stratigraphy. 9 

2.7.1 Chinji Formation. 9 



iv 
 

2.7.2 Kamlial Formation. 10 

2.7.3 Murree Formation. 10 

2.7.4 Chorgali Formation. 11 

2.7.5 Sakesar Limestone. 11 

2.7.6 Nammal Formation. 11 

2.7.7 Patala Formation. 12 

2.7.8 Hangu Formation. 12 

2.7.9 Sardhai Formation. 12 

2.7.10 Warchha Sandstone. 13 

2.7.11 Dandot Formation. 13 

2.7.12 Tobra Formation. 13 

2.7.13 Baghanwala Formation. 14 

2.7.14 Jutana Formation. 14 

2.7.15 Kussak Formation. 15 

2.7.16 Khewra Sandstone. 15 

CHAPTER 3 

LOG INTERPRETATION 

3.1 Methodology Adopted. 16 

3.2 Petrophysics. 16 

3.2.1 Wireline logging. 16 

3.2.2 Marking Zone of interest. 16 

3.2.3 Khewra Sandstone. (Reservoir) 17 

3.2.4 Wireline log interpretation workflow. 18 

3.2.5 Raw log curves. 18 

3.2.6 Identification of lithology. 18 



v 
 

3.2.7 Calculation of volume of shale. 19 

3.2.8 Calculation of porosity. 20 

3.2.9Calculation of effective porosity. (Фe) 20 

3.2.10 Density porosity (φD) 21 

3.2.11 Estimation of Resistivity of water. (rw) 22 

 (a) Apparent Resistivity method. 23 

(b) Rw by Gen-9 chart. 23  

3.2.12 Saturation of water. (sw) 26 

3.2.13 Saturation of Hydrocarbons. 27 

Results. 28 

Conclusions 29 

References 30 

Appendix 31

  

 

 

 

 

 

 

 

 

 

 

 

 



vi 
 

List of Figures 

Figure 1.1. Map showing location of Rajian well (Niaz et al., 2008). 

Figure 3.1 Log trend of the zone of interest in khewra Formation. 

Figure 3.2. Work flow for petrophysical analysis. 

Figure 3.3. Volume of shale and volume of clean of the reservoir zone in khewra Formation. 

Figure 3.5. Volume of shale, average porosity and effective porosity of the reservoir zone in 

khewra Formation. 

Figure 3.6. Depth vs density porosity of khewra formation 

Figure 3.7. Depth vs bulk density of khewra formation 

Figure 3.8. Calculation of Rmf at formation temperature for Khewra Formation (Shlumberger 

catalogue,2001). 

Figure 3.9. Resistivity of water equivalent calculation for Khewra Formation (Shlumberger 

catalogue,2001). 

Figure 3.10. Calculation of resistivity of water (rw). 

Figure 3.11. Relationship between saturation of water and saturation of hydrocarbon in khewra 

formation. 

 

 

 

 

 

 

 

 

 

 



vii 
 

 

 

 

List of Tables 

Table 2.1. Borehole stratigraphy of Rajian-1, Upper Indus Basin. 

Table 3.1. Zone of interest in khewra and Tobra Formation. 

Table 3.2. Average volume of shale and volume of clean of the reservoir zone in khewra 

Formation. 

Table 3.4. Average effective porosity of the reservoir zone in khewra Formation. 

 

 

 

 

 

 


