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Mohorovičić (Moho in short) discontinuity, closest to the surface of Earth, is the most important boundary on Earth, separating the crust with the upper mantle, but its precise nature remains illusive. Seismic reflection data show the presence of reflections, specially for crusts formed at fast and intermediate spreading centres, suggesting that there should be a sharp P-wave velocity contrast, indicating that the Moho represents a lithological boundary separating mafic (gabbroic) crust from ultramafic (peridotite) mantle. However, travel time arrivals from wide-angle seismic data (refraction and reflection) are generally used to determine the velocity in the lower crust, Moho depth and the velocity in the upper mantle (Seher et al., 2010).  In the case of slow and ultra-slowing spreading environment, travel time analyses sometimes give high velocities at shallow depths, leading to the speculation that the Moho could be a serpentinization front, separating serpentinized peridotite crust above normal mantle peridotite below (Minshull et. al., 1998). This interpretation is supported by the observation of a large number of oceanic core complexes and the presence of serpentinite peridotite on the seafloor at slow and ultra-slow spreading ridges (Cannat et al., 1993). However, IODP drillings through core complexes, which were interpreted to consist of serpentinized peridotite, show the presence of thick gabbros (Dick et al., 2003), and challenging the above interpretation. The absence of wide-angle reflections from Moho (PmP arrivals) in these areas further complicates the interpretation.
Using seismic full waveform inversion, we have recently shown that the crustal (Pg) arrivals on the ocean bottom seismometer data contain detailed information about the lower crust (Guo et al., 2021a) and Moho, and can be used to characterize of the nature of Moho on tens metre (50-100 m) scale. We have access to several ocean bottom seismometer data sets from slow (Mid-Atlantic Ridge) and ultra-slow spreading (South-West Indian Ridge) environment, where the Moho has been interpreted as a serpentinization front. The data quality is good, and Pg and Pn (mantle) arrivals can be observed up to 30-50 km offsets, containing information about the crust, Moho and upper mantle. In this project, we propose to utilise the state-of-the-art technique of elastic seismic full waveform inversion (Shipp and Singh, 2002) to these data sets to answer the following questions: (1) Is Moho a serpentinization front? (2) What is the nature of serpentinized Moho? (3) Is Moho a thick transition zone or has a sharp boundary? (4) What is the nature of serpentinization front etc. 

A student with background in geophysics and physics and interested in addressing fundamental scientific problems are encouraged to apply. The student will receive training in advanced seismic data analyses methods, such as full waveform inversion, and work in an international and dynamic group. The student is also likely to participate in the development and application of new methods to analyse seismic data such as Bayesian inversion (e.g. Guo et al., 2021b; Dhabaria and Singh, 2021) and neural network.  He/she would have opportunity to participate in future active source marine seismic experiments on industry and academic vessels. 
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