
 

h 

CONTENTS 

 

      Page 

Acknowledgement d 

Abstract in Thai e 

Abstract in English f 

Contents h 

List of Tables l 

List of Figures m 

List of Abbreviations s 

List of Symbols t 

Chapter 1 Introduction  1 

1.1 Study Area  2 

1.2 Research Objectives  3 

1.3 Rational 4 

1.4 The Geological Setting and Tectonic History of the Taranaki 

Basin 4 

1.4.1 The Location of the Taranaki Basin on Region Scale  4 

1.4.2 North Taranaki Graben 8 

1.5 Taranaki Basin and Volcanism 10 

1.6 Structural History of the North Taranaki Graben 13 

1.7 Stratigraphy 15 

1.7.1 Stratigraphy of North Graben 19 

1.8 Literature Review 20 



 

i 

1.8.1 Investigation of the spatio-temporal relationship between 

normal and arc faulting volcanism on million-year time scales    20 

1.8.2 Interactions between the prograding giant foresets formation and a 

subsiding depocentre 20 

1.8.3 Volcano growth mechanisms and the role of sub-volcanic intrusions 21 

1.8.4 Seismic reflection imaging and controls on the preservation of 

ancient sill-fed magmatic vents 21 

1.8.5 Seismic characteristics and distribution of volcanic intrusions and 

hydrothermal vent complexes in the Vøring and Møre basins 21 

1.8.7 The potential role of igneous intrusions on hydrocarbon migration, 

West of Shetland 22 

Chapter 2 Data and Methodology 23 

2.1 Dataset 23 

2.2 Seismic Acquisition and Processing 23 

2.3 Seismic Interpretation 26 

2.4 Attribute Analysis 26 

2.5 Quantification 27 

2.6 Rose Diagram 27 

2.7 Constraining of the Seismic Velocities of the Volcanogenic Mounds 27 

2.8 Internal Architecture of the Volcanic Rocks 28 

2.8.1Volcanic formation 28 

2.8.2 Volcanic Edifice 29 

2.8.3 Volcanic Formation 30 

2.8.3.1 Single Central Eruption 30 

2.8.4 Size Characterization of volcanic formation 31 

2.8.5 Distribution of volcanic formation 31 

2.8.6 Volcanic Edifice 31 



 

j 

2.8.7 Identification of Volcanic Edifice 31 

2.8.8 Seismic signature of a volcanic crater 32 

2.8.9 Classification of Volcanic edifice 32 

Chapter 3 Result 39 

3.1 Marker Horizons 39 

3.2 Structural style 44 

3.3 Seismic Units 51 

3.4 Isochrons of the units mapped 59 

3.5 Volcanic Edifices 61 

3.6 Quantification of edifice shape 75 

3.7 Quantification results of the onshore volcanoes 76 

3.8 Well data analysis 80 

3.9 Seismic stratigraphic and volcano stratigraphic analysis 83 

Chapter 4 Discussion 94 

4.1 Structural style 94 

4.2 Volcanic activity 94 

4.3 Volcano growth mechanism 95 

4.5 Onshore volcanoes 101 

CHAPTER 5 Conclusion 103 

5.1 Conclusion 103 

References 105 

Appendix 110 

Appendix A 110 

Appendix B 132 

Appendix C 136 



 

k 

Curriculum Vitae 138 



 

l 

LIST OF TABLES 

 

       Page 

Table 2.1 The well log information 23 

Table 3.1 The tectonic event from bottom to top along with well tops 42 

 

  

  

  

  



 

m 

LIST OF FIGURES  

 

                                                                  

Page 

Figure 1.1   Location of the Study Area (A), Parihaka 3D-Seismic Survey, 

Offshore, New Zealand, Index map taken from ngdc.noaa.gov 
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