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Introduction

In New Zealand, the Pacific plate is currently subducting below the Australian plate in the northern part
of the South Island. Stress fields of ESE-WNW oriented compression are widely distributed in the northern
part of South Island (Townend et al., 2012). Many old normal faults are widely distributed on the
northwestern South Island. These old faults were developed due to the extensional stress fields
associated with the formation of the Tasman Sea and the Emerald Basin (Ghisetti et al., 2014). As in
northeastern Japan, a tectonic inversion in which old normal faults become reverse fault has been
confirmed in this region (Sibson and Ghisetti, 2018).
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Our previous studies focused on the two large to moderated-sized earthquakes (1929 Buller earthquake
Mw 7.3 and 1962 Westport earthquake Mw 5.6) that occurred in South Island (Tagami et al., JoGU
Meeting 2022). We confirmed that the eastward-dipping planes with a dip angle of less than are likely to
slip. This study focused on two other large to moderate-sized earthquakes (the 1968 Inangahua
earthquake and the 1991 Hawks Crag earthquake). We investigated the relationship between the fault
planes of these earthquakes and the stress field.

Data and methods

First, we estimated the stress field using the focal mechanisms obtained by temporary and permanent
stations (Okada et al., 2019; Matsuno et al., 2022) and the GeoNet moment tensor solutions. Then, using
the Slip Tendency analysis method (Morris et al., 1996) we evaluated the likelihood of slip for both nodal
planes of the focal mechanisms estimated by Anderson et al. ( 1993).

Results

1968 Inangahua earthquake (Mw 7.1)

The westward-dipping plane has a high ST value (>0.7) and is more likely to slip under the current stress
field. Inangahua earthquake is considered to have occurred on the westward-dipping plane (Anderson et
al.,, 1994). Our result is consistent with the previous study.

1991 Hawks Crag earthquake

We focused on foreshock (HC1, Mw 5.8) and an aftershock (HC2, Mw 6.0). In the case of HC1, the low
dip angle plane has a high ST value (>0.7). In the case of HC2, both nodal planes have a similar ST value.
In Ghisetti et al. (2014), new lower dip angle fault planes are developed in the deep part of the higher dip
angle fault plane. Therefore, it is suggested that slip first occurred on the lower dip angle fault plane as
the foreshock, and then slip with the high dip angle fault plane occurred as the aftershock.
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