
STRUCTURAL VARIATION OF PUNJAB PLATFORM 

USING INTEGRATED GEOPHYSICAL AND 

GEOLOGICAL DATA, CENTRAL INDUS BASIN 

PAKISTAN 

 

 

 

 

 

By 

 

SIDRA MANZOOR 

 

 

Department of Earth and Environmental Sciences 

Bahria University, Islamabad 

 

2014 



STRUCTURAL VARIATION OF PUNJAB PLATFORM 

USING INTEGRATED GEOPHYSICAL AND 

GEOLOGICAL DATA, CENTRAL INDUS BASIN 

PAKISTAN 

 

 

 

 

 

A thesis submitted to Bahria University, Islamabad in partial fulfillment 

of the requirement for the degree of M.S in Geophysics 

 

SIDRA MANZOOR 

 

 

Department of Earth and Environmental Sciences 

Bahria University, Islamabad 

 

2014 



i 

 

ABSTRACT 

 

Punjab platform is a monoclinal Eastern part of Central Indus basin gently 

dipping towards Sulaiman depression having no surface outcrops. This research 

contains structural variation in the Punjab platform area. For this research, scattered 

seismic lines from the Punjab platform have been selected available in the public 

domain. Due to the limited data available, only the northern and central portions of 

Punjab platform have been selected. After the interpretation of the seismic lines, time 

and depth sections have been prepared using the seismic and well data. Along with 

the allotted data, well data i.e. summary sheets of surrounding wells which were 

available in previous literature has also been used for the preparation of isopach maps 

and well to well correlations. Seven seismic lines including 954-FZP-05, 976-FZP-06, 

L-36-91-10, 812-DA-08, 845-LEA-107, 805-SK-26 and 916-YZM-05 have been 

interpreted. Interpretation of these lines show the presence of wedge shaped geometry 

in the study area. Due to the presence of Sargodha and Jacobabad highs in the eastern 

part of the study area, all the formations have been seen pinching out towards the 

East. While on the western side, the formations have greater thickness and are present 

deeper in the basin. Isopach maps of different ages in the study area have been 

prepared which show the depocenters for each age in the study area. Most of the wells 

present in the study area have been penetrated up to Cretaceous formations due to 

which the isopach maps of Cretaceous and younger formations have been prepared. 

Well to well correlations have been prepared which give accurate information about 

the surface and subsurface formations. Five well to well correlations have been 

prepared which cover almost all of the study area. As the wells that are correlated, 

usually lie at great distances, so many formations are pinched out in between the wells 

and it is not possible to correctly locate the position of pinch outs. To solve this 

problem the wells data was correlated with the available seismic lines. Seismic, 

isopach maps and well to well correlations all confirms that the study area is uplifted 

in the eastern side while the western side forms depression resulting in thick 

deposition of strata in the western part. 



ii 

 

ACKNOWLEDGEMENTS 

 

I am especially indebted to my supervisor Ms. Urooj Shakir, Lecturer (Bahria 

University) for giving me an initiative to this study and her inspiring guidance, 

dynamic supervision and constructive criticism helped me to complete this work in 

time. I am also obliged to my co-supervisor Mr. Iftikhar Ali, Senior Geologist (Oil 

and Gas Development Corporation Ltd.) for his help and guidance during the 

completion of this dissertation. I would like to thank my all teachers especially Prof. 

Dr. Muhammad Zafar (Head of department, Bahria University, Islamabad) for their 

valuable knowledge, assistance, cooperation, kind attention and guidance throughout 

the completion of my degree. I owe special thanks to Prof. Dr. Tahseenullah Khan 

who reviewed this research work and endowed me with his valuable time. I was 

privileged to have his knowledgeable and keen guidance which helped me to convert 

my thesis draft into the present manuscript. 

I also acknowledge the help, encouragement, endless love, support and prayers 

of my family specially my father Mr. Manzoor Ahmed, Chief Geologist (Oil and Gas 

Development Corporation Ltd.), which have always been a source of inspiration and 

guidance for me all the way. I would also like to thank Mr. Munsif Hussain Channa, 

Manager Geologist (Oil and Gas Development Corporation Ltd.) for his continuous 

support throughout my thesis work. 

Last but not the least, I would like to thank my friends for being a great 

support and help during the course of this research and whole Master’s program. 

  



iii 

 

CONTENTS 

 

ACKNOWLEDGEMENT             i 

ABSTRACT              ii 

FIGURES              v 

TABLES                       vii 

CHAPTER 1 

INTRODUCTION 

 

1.1     Introduction                         1 

1.2   Previous work done             3 

1.3   Seismic data                  4 

1.4   Well data             4 

1.5   Data sources            5 

1.6  Objectives of the research project           6 

1.7     Base map                   6 

CHAPTER 2 

GEOLOGY AND TECTONICS 

 

2.1 Regional tectonics             7 

2.2.1 Indus basin of Pakistan            7 

2.2.1 Central Indus basin             8 

2.2.1.1 Punjab platform                  9 

2.3 Stratigraphy           10 

2.4 Petroleum system           11 

2.5  Type of possible traps                     12 

2.5.1  Stratigraphic (Pinch out due to tilting and unconformities)     12 

2.5.2  Salt related structures                     13 

CHAPTER 3 

SEISMIC INTERPRETATION 

 

3.1 Seismic interpretation          14 

3.1.1 Structural analysis           14 



iv 

 

                    Page 

3.1.2  Stratigraphic analysis                                 14 

3.2  Interpretation of given seismic sections       15 

3.2.1 Identification of horizon          15 

3.2.2  Identification of faults                     15 

3.2.3 Interpretation of 954-FZP-05          16 

3.2.4  Interpretation of 976-FZP-06          17 

3.2.5  Interpretation of L-36-91-10           19 

3.2.6  Interpretation of 812-DA-08          22 

3.2.7  Interpretation of 845-LEA-107        23 

3.2.8 Interpretation of 805-SK-26         27 

3.2.9  Interpretation of 916-YZM-05         28 

CHAPTER 4 

ISOPACH MAPS 

 

4.1 Isopach map of Pliocene age                     31 

4.2 Isopach map of Miocene age            32 

4.3  Isopach map of Eocene age         33 

4.4  Isopach map of Paleocene age           34 

4.5 Isopach map of Cretaceous age         35 

CHAPTER 5 

WELL TO WELL CORRELATIONS 

 

5.1  Well correlation along A-A’           38 

5.2  Well correlation along B-B’         40 

5.3  Well correlation along C-C’          41 

5.4 Well correlation along D-D’           43 

5.5  Well correlation along E-E’         44 

 

DISCUSSION            46 

CONCLUSIONS             48 

RECOMMENDATIONS                    49 

REFERENCES               50 



v 

 

 FIGURES 

                      Page 

Figure 1.1. Punjab platform area, Middle Indus basin, Pakistan.        2 

Figure 1.2. Map showing location of wells in the Middle Indus basin.       5 

Figure 1.3. Base map of the study area.                                6                                                

Figure 2.1. Map showing simplified basin margins in Pakistan and major      8 

       thrusts and fault zones.  

Figure 2.2. Tectonic map of the Central Indus basin.         9 

Figure 3.1. Interpretation of seismic line 954-FZP-05.       16 

Figure 3.2. Time section of seismic line 954-FZP-05.          16 

Figure 3.3. Depth section of seismic line 954-FZP-05.       17 

Figure 3.4. Interpretation of seismic line 976-FZP-06.       18 

Figure 3.5. Time section of seismic line 976-FZP-06.       18 

Figure 3.6. Depth section of seismic line 976-FZP-06.      19 

Figure 3.7. Interpretation of seismic line L-36-91-10.       20 

Figure 3.8. Time section of seismic line L-36-91-10.       21 

Figure 3.9. Depth section of seismic line L-36-91-10.      21 

Figure 3.10. Interpretation of seismic line 812-DA-08.       22 

Figure 3.11. Time section of seismic line 812-DA-08.      22 

Figure 3.12. Depth section of seismic line 812-DA-08.       23 

Figure 3.13. Interpretation of seismic line 845-LEA-107.       24 

Figure 3.14. Time section of seismic line 845-LEA-107.       25 

Figure 3.15. Depth section of seismic line 845-LEA-107.       26 

Figure 3.16. Interpretation of seismic line 805-SK-26.            27 

Figure 3.17. Time section of seismic line 805-SK-26.       27 

Figure 3.18. Depth section of seismic line 805-SK-26.       28 

Figure 3.19. Interpretation of seismic line 916-YZM-05.       29 

Figure 3.20. Time section of seismic line 916-YZM-05.       30 

Figure 3.21. Depth section of seismic line 916-YZM-05.      30  

Figure 4.1. Isopach map of Pliocene age in the Punjab Platform.     32 

Figure 4.2. Isopach map of Miocene age in the Punjab Platform.     33 

Figure 4.3. Isopach map of Eocene age in the Punjab Platform.      34 

Figure 4.4. Isopach map of Paleocene age in the Punjab Platform.      35 

Figure 4.5. Isopach map of Cretaceous age in the Punjab Platform.      36 



vi 

 

                    Page 

Figure 5.1. Wells correlation map.          37 

Figure 5.2. Correlation between Saro-1, Panjpir-1 and Bahawalpur East-1 well.   39 

Figure 5.3. Correlation between Domanda-1, Kamiab-1 and Saro-1 well.     40 

Figure 5.4. Correlation between Sakhi Sarwar-1 and Sarai Sidhu-1 well.       42 

Figure 5.5. Correlation between Sakhi Sarwar-1 and Bahawalpur East-1 well.    43 

Figure 5.6. Correlation between Kotrum-1 and Bahawalpur East-1 well.    45 

 



vii 

 

 TABLES 

                    Page 

Table 1.1. Parameters for the seismic lines.          4 

Table 2.1. Stratigraphic chart of Eastern part of the Punjab Platform.    10 

Table 2.2. Stratigraphic chart of Western part of the Punjab Platform.     11 

Table 5.1. Correlation line names and correlated wells.       38 

 


	FRONT PAGE
	TABLE OF CONTENTS

