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We study spatio-temporal change of the stress field due to the 2016 Kaikoura earthquake in the northern
area of the South Island of New Zealand. Data from both 51 temporary stations and 22 permanent
GeoNet stations were used. In addition to these data, we determined new focal mechanisms by adding
the data of 2018, and estimated the stress field before and after the Kaikoura main shock using stress
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tensor inversion. If there are many aftershocks on the fault plane of the main shock, the fault plane may be
distributed with a bias. Therefore, it is necessary to study the effect of focal mechanisms of aftershock that
occurred off the fault plane of the main shock. So, we attempted to remove the mechanism solution on
the fault plane of the main shock using the fault model of Hamling et al. (2017) and the Kagan angle. We
found that the stress field did not change significantly independent of the value of the Kagan angle, and
we consider that the effect of the aftershocks occurring on the fault plane of the main shock on the result
is small.

In addition, we carried out the analysis by dividing the hypocenters into several regions. We added new
data for 2018, however the results after the main shock are similar to the previous results. The maximum
horizontal stress direction is about N110E both before and after the Kaikoura earthquake. In the
northeast and central part of the rupture, the stress field types are strike-slip, and in the southwest part of
the rupture, the stress field type is intermediate stress field between strike-slip and reverse fault type. The
stress ratio (phi = (sigma2-sigma3)/(sigmal-sigma3)) increased after the main shock in the northeastern
and central regions, and decreased in the southwestern region. These changes could be interpreted as
fluid pressure change (e.g., Warren-Smith et al., 2019) and/or stress heterogeneity changes (e.g., Michael
etal., 1990).

Although the number of events was sufficient in the southwestern part, the confidence intervals of sigma2
and sigma3 were wide, so we considered the following two possibilities: 1) the stress field has temporal
change after the main shock, 2) It is necessary to divide the area into smaller areas. First, in order to see
the temporal change, we calculated the stress fields in three time windows after the main shock
(2016/11/13-2016/12/08, 2016/12/09-2017/4/11, 2017/4/12-2018/12/31) so that the number of
events in these three time windows would be approximately the same. In the southwestern region, in all
three windows after the main shock, a stress field intermediate between the reverse fault type and the
strike-slip fault type, which is close to the reverse fault type stress field, was determined. The value of
stress ratio was about 0.17 in all three windows. This means no significant temporal change after the
Kaikoura earthquake through 2018. The stress field was obtained by dividing the southwestern region
into four regions in order to consider spatial change. Except in the westernmost area where the stress
field is strike-slip fault type, the stress field was still intermediate between reverse and strike-slip fault
type. This is consistent with the co-existence of strike and reverse faults in the North Canterbury Domain
(e.g., Ghisetti and Sibson, 2012).
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