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Transform faults (TF) are one of the main plate boundaries on Earth. They accommodate lateral motion between two
adjoining plates and hence, in principle, they neither create nor destroy any crust. On the continents, they pass through
populated areas and can produce large earthquakes, causing devastation. Although we have a good understanding of this
boundary on the surface and earthquake behaviour along them, but their deep structures remain poorly understood. In
the oceans, they represent first order discontinuities segmenting oceans spreading ridges. As they separate younger
lithospheres across them, we have good knowledge of their thermal structure, hence the rheology, which means one can
predict earthquake locations, magnitudes and periodicity (McGuire et al., 2005). It was also found that 80% of energy
along oceanic TFs are released aseismically, and the TFs are segmented into locked and aseismic regions (McGuire et
al., 2012). Furthermore, their structures can be easily mapped using marine geophysical techniques (Gregory et al.,
2021; Wang et al., 2022). Moreover, a recent study suggests that both extension and volcanism occur along TF and the
crust is thickened at Ridge-Transform Intersections (RTI) (Grevemeyer et al., 2021). However, it is rather difficult to
use the oceanic TF results to predict the seismic behaviour of TFs on the continent.

Andaman TF in the Andaman Sea is a unique active TF that separates oceanic crust on one side and continental/arc
crust on the other side along a part of its section, which makes it an ideal candidate to study the link between oceanic
and continental transform faults. Furthermore, the Andaman TF is sedimented and hence records the time evolution of
the TF. We have access to both processed and raw seismic reflection data across the Andaman TF. The preliminary
analysis of these data clearly shows the time evolution. Furthermore, we also have access to recently acquired
bathymetry data (Yatheesh et al., 2021) along the TF, allowing to obtain 3D view of the TF. Furthermore, Directorate
General of Hydrocarbon (DGH), India, has acquired extensive seismic reflection data covering the TF and the
neighbouring RTIs, which could be available to this project.

In this project we propose to analyse and interpret these data along with the earthquake and bathymetry data. The
preliminary analysis of the earthquake data suggest that strike-slip earthquakes predominantly occur along the ocean-
ocean segment of the TF and normal earthquakes occur along the ocean-continent segment. We shall first start
interpreting the depth converted processed seismic reflection data along with bathymetry and earthquake data to build
the initial conceptual model of the TF and identify the region that require further advanced processing of the pre-stack
data. For advanced processing, we first propose to extrapolate the surface seismic data to the seafloor, as if both sources
and receivers were deployed on the seafloor (Arnulf et al., 2012). This technique allows to remove diffraction noise
from the seafloor and brings out refraction arrivals close to zero offsets. We shall pick the first refraction arrivals to
obtain a high-resolution seismic velocity using a tomographic approach and then perform full waveform inversion to
obtain fine-scale velocity structures (Shipp and Singh, 2002). We might consider performing geodynamical modelling
to understand the deformation (faulting and subsidence) along the TF (e.g., Tian et al., 2024). Finally, we shall interpret
these results to understand the formation and evolution of the TF and RTI and then shed light on the neighbouring
continental transform faults, such as the Sagaing Fault in Myanmar and the Sumatra Fault on mainland Sumatra.
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A student with strong background in quantitative geophysics and with interest in geology and geodynamics are
encouraged to apply. The student will receive training in advanced seismic data analysis (e.g., tomography, full
waveform inversion), critical analysis of a variety of geological/geophysical data and writing of papers. As most of the
data belongs to Indian organisations, the main data analysis will be performed at NIO Goa. The second part of the
analysis and interpretation will be carried out at IPG Paris. We are in the process of exploring if the student can obtain a
Dual (or Joint) PhD Degree from NIO and IPG Paris.
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