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ABSTRACT 

 

This particular investigation is carried out to investigate structural style through, 

seismic structural interpretation of Badin area, Lower Indus Basin. Directorate General of 

Petroleum Concession (DGPC) provided 2D seismic reflection data required for 

conducting this research.Structural analysis showed the deformation trend  varying in 

time and trapping mechanism that has been proven productive. Leads other than the 

potential zones were also marked. All the faults have originated from Chiltan limestone. 

The younger faults in assistance have helped making Horst-type structural traps. As the 

data quality was poor some of the faults could not be marked to the depth of Chiltan 

limestone.Four horizons are marked, all the faults are originating from Chiltan and 

ending below or at Khadro because Khadro is basaltic. These two reflectors have been 

marked to understand the structural geometry. Top Lower Goru is reservoir in this area so 

it is also marked to understand the already producing well’s geometry. I also attempted to 

validate the structure present in this areaand it was found that the structure can be 

undeformed and it provided useful insights about the earlier stages of geological 

developments in Badin area .Crustal thinning is also present in the area due to extensional 

forces which cause the crust to elongate. 

i 
 



 

ACKNOWLEDGMENTS 

 

I am especially indebted to my supervisor Prof. Dr. Tahseenullah Khan for giving me an 

initiative to this study and their inspiring guidance, dynamic supervision and constructive 

criticism helped me to complete this work in time.I also owe him special thanks for 

reviewing this research work and endowing 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 would like to thank my all teachers especially Dr. 

Muhammad Zafar (HOD) for their valuable knowledge, assistance, cooperation, kind 

attention and guidance throughout the completion of my degree.  

I would also like to thank Mr. Jamil Ahmed Khokher, Deputy Chief Geophysicist, MOL, 

Oil and Gas Co. B.V. who gaveme opportunity to get practical insight into oil and gas 

exploration techniques.  

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

family, which have always been a source of inspiration and guidance for me all the way. 

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 during the whole Master’s program. 

 

.  

 

ii 
 



CONTENTS 

 

iii 
 



 Page 

ABSTRACT i 

ACKNOWLEDGEMENT ii 

CONTENTS iii 

FIGURES vi 

TABLES vii 

  

CHAPTER 1 

INTRODUCTION OF THE STUDYAREA 

 

1.1 General Statement 1 

1.2 

1.3 

Objectives 

Data source 

1 

2 

1.3.1 Seismic Lines 2 

1.3.2 Well data 2 

1.4 

1.5 

Purpose of the study 

Previous work 

2 

3 

  

   

CHAPTER 2 

GEOLOGY AND TECTONICS OF THE AREA 

 

2.1 Overview 4 

   

2.2 Stratigraphy 5 

2.3 Petroleum Geology 7 

2.3.1 Source rock 7 

2.3.2 Reservoir rock 7 

2.3.3 Cap/Seal rock 7 

2.3.4 Trap 7 

   

   

iv 
 



CHAPTER 3 

 SEISMIC INTERPRETATION 

 

 

3.1 Seismic Interpretation approaches 8 

3.1.1 Stratigraphic Analysis    8 

3.1.2         Structural Analysis 8 

3.2 Quality of seismic lines 8 

3.3 Interpretation of seismic lines 9 

3.3.1 Selection of control lines 10 

3.3.2 Generation of Synthetic Seismogram 10 

3.3.3 Marking the horizons 11 

3.3.4 Marking up of faults 12 

3.3.5 Tying dip lines with strike lines 12 

3.3.6 Interpretation of seismic line PK86-1200 12 

3.3.7 Interpretation of seismic line PK86-1202 13 

3.3.8 Interpretation of seismic line PK85-0960 14 

3.3.9 Interpretation of seismic line PK86-1051 15 

3.3.10 Interpretation of seismic line PK85-0935 16 

3.3.11 Interpretation of seismic line PK85-0937 17 

3.4 TWT and depth contour mapping 18 

3.4.1 Interpretation of A-Sand TWT/Depth contour maps 19 

3.4.2 Interpretation of B-Sand TWT/Depth contour maps 20 

3.4.3 Interpretation of C-Sand TWT/Depth contour maps 21 

   

 CHAPTER 4  

 STRUCTURAL RESTORATION AND CRUSTAL THINNING 

 

 

4.1 Introduction 23 

4.2 Deformation models 23 

4.3 Models used in Badin area 24 

4.3.1 Flexural slip process 24 

4.3.2 Rigid body displacement 26 

4.4 Introduction to crustal thinning 28 

v 
 



4.5 Crustal thinning of seismic lines 29 

4.5.1 Crustal thinning of seismic line PK85-960 29 

4.5.2 Crustal thinning of seismic line PK86-1202 29 

4.5.3 Crustal thinning of seismic line PK86-1200 30 

31 CONCLUSIONS 

REFERENCES 32 

 

vi 
 



 

FIGURES 

  Page

Figure 1.1. Location of the study area.  1

Figure 2.1. Regional Geological correlation from Thar platform to offshore 

depression.   

4

Figure 2.2. Generalized stratigraphic column of Lower Indus Basin 6

Figure 2.3. Generalized Petroleum system of Southern Indus basin.  7

Figure 3.1. Base map of the study area. 10

Figure 3.2. Synthestic seismogram of well Jabo-01 on control line PK86-1200 11

Figure 3.3. Interpreted Dip line PK86-1200 . 14

Figure 3.4. Interpreted Dip line PK86-1202 15

Figure 3.5. A-Sand TWT contour map 16

Figure 3.6. A-Sand depth contour map 16

Figure 3.7. B-Sand TWTcontour map 17

Figure 3.8. B-Sand depth contour map 18

Figure 3.9. C-Sand TWT contour map 19

Figure 3.10. C-Sand depth contour map 19

Figure 4.1 Basic kinematic models 21

Figure 4.2. Actual model on line PK86-1202.  22

Figure 4.3. Model on line PK86-1202 showing flexural slip 23

Figure 4.4. Model on line PK86-1202 showing Rigid body movement.  24

Figure 4.5. Model on line PK86-1202 showing fault movements  25

Figure 4.6. Model on line PK86-1202 showing different fault movements 26

Figure 4.7. Model on line PK86-1202 showing the fully restored structure 27

 

 

vii 
 



viii 
 

 

TABLES 

  Page

Table 1.1. List of seismic lines. 2

Table 1.2 Gross mapped prospective resources of Badin field . 3

Table 4.1. Parameters for crustal thinning of line PK85-960 28

Table 4.2. 

Table 4.3 

Parameters for crustal thinning of line PK86-1202 

Parameters for crustal thinning of line PK86-1200 

28 

29

 


	front page
	content final
	Overview


