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The M7.8 14 November 2016 Kaikōura Earthquake, South Island New Zealand, occurred in a 

complex tectonic regime in the eastern Marlborough fault system. It is the largest and most complex 

earthquake recorded on land in New Zealand since the digital seismological age. A remarkable 

number  (more than 20)  shallow crustal fault segments ruptured, including vertical motions of more 

than 10 m and horizontal displacements over 11 m (Hamling et al., 2017). It ruptured the surface 

over a distance of 150 km. The main shock was followed by more than 20,000 local and regional 

aftershocks clustered with three unique spatial patterns. The Kaikōura earthquakes provide a unique 

dataset to test the use of shear wave splitting for measuring variations in stress because clusters of 

closely-spaced earthquakes occurred both before and after a main shock. Seismic anisotropy is often 

considered to be an indicator of stress in the crust, because the closure of cracks due to differential 

stress leads to waves polarized parallel to the cracks travelling faster than the orthogonal direction. 

The study aims to measure any appreciable changes before and after the Kaikōura earthquaket. We 

determine shear wave splitting measurements, during the period of 2015 to August 2017, for over 

5,000 crustal earthquakes which were located close to each other and near the previous Seddon 

earthquake sequence. We used the automatic, objective splitting analysis code MFAST and an 

automatic S-phase picker to speed the processing and to minimize observer bias. We made 

preliminary shear wave splitting measurement for two GeoNet stations around the Cape Campbell 

(CMWZ) and Seddon region (BSWZ) which released the most energy during the earthquake. The 

mean fast orientation at both stations for events before the Kaikōura earthquake are parallel to NE-

SW tectonic structures of the area. Station BSWZ showed similar NE-SW orientation after the 

earthquake. For station CMWZ, there is bimodal fast orientation after the earthquake, with a NE –

SW mode and a NW-SE mode, which could be an indication of stress changes. These changes may 

be related to crack opening and closing and to the fluids contained in the cracks. Further analysis is 

planned for stations around the Marlborough region, particularly areas where most of the surface 

ruptures occurred.  
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