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Wallace and beavan, 2004

Boundary between Pacific 
and Australian plate

North Island: the Pacific plate 
subducts beneath the Australian 

plate

Southern: the Australian plate 
subducts beneath the Pacific 

plate

The two subductions are 
accommodated by Marlborough 
fault system and the Alpine fault

Seismo-tectonic context of New Zealand



New Zealand Seismic network

Geonet network
Broad-band stations

Short-period stations
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Spectrogram since  5 h 46 min 30 s 24/09/16

Spectrogram since 13 h 41 min 37 s on 30/08/14
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Spectrogram since 4 h 49 min 20 s on 10/04/10

 Spectrogram since 7 h 38 min 19 s on 06/09/06
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-> Tremors: mainly detected between 2-8Hz, small amplitude

Example of tremor signal
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Method

For earthquakes

For tremors
For earthquakes
For tremors Me � log T < �1

<latexit sha1_base64="mFNG5fRPjzP5QNL4WWnrND/DnsQ=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIXloSEfTgoejFi1ChX9CGsNlu2qWbTdjdCDX0l3jxoIhXf4o3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/bJ9cNhWcSoJbZGYx7IbYEU5E7Slmea0m0iKo4DTTjC+nfmdRyoVi0VTTxLqRXgoWMgI1kby7fK9T6t9Hg9RE12jquvbFafmzIFWiZuTCuRo+PZXfxCTNKJCE46V6rlOor0MS80Ip9NSP1U0wWSMh7RnqMARVV42P3yKTo0yQGEsTQmN5urviQxHSk2iwHRGWI/UsjcT//N6qQ6vvIyJJNVUkMWiMOVIx2iWAhowSYnmE0MwkczcisgIS0y0yapkQnCXX14l7fOa69Tch4tK/SaPowjHcAJn4MIl1OEOGtACAik8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AB7RkWs=</latexit><latexit sha1_base64="mFNG5fRPjzP5QNL4WWnrND/DnsQ=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIXloSEfTgoejFi1ChX9CGsNlu2qWbTdjdCDX0l3jxoIhXf4o3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/bJ9cNhWcSoJbZGYx7IbYEU5E7Slmea0m0iKo4DTTjC+nfmdRyoVi0VTTxLqRXgoWMgI1kby7fK9T6t9Hg9RE12jquvbFafmzIFWiZuTCuRo+PZXfxCTNKJCE46V6rlOor0MS80Ip9NSP1U0wWSMh7RnqMARVV42P3yKTo0yQGEsTQmN5urviQxHSk2iwHRGWI/UsjcT//N6qQ6vvIyJJNVUkMWiMOVIx2iWAhowSYnmE0MwkczcisgIS0y0yapkQnCXX14l7fOa69Tch4tK/SaPowjHcAJn4MIl1OEOGtACAik8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AB7RkWs=</latexit><latexit sha1_base64="mFNG5fRPjzP5QNL4WWnrND/DnsQ=">AAAB+HicbVBNS8NAEJ3Ur1o/GvXoZbEIXloSEfTgoejFi1ChX9CGsNlu2qWbTdjdCDX0l3jxoIhXf4o3/43bNgdtfTDweG+GmXlBwpnSjvNtFdbWNza3itulnd29/bJ9cNhWcSoJbZGYx7IbYEU5E7Slmea0m0iKo4DTTjC+nfmdRyoVi0VTTxLqRXgoWMgI1kby7fK9T6t9Hg9RE12jquvbFafmzIFWiZuTCuRo+PZXfxCTNKJCE46V6rlOor0MS80Ip9NSP1U0wWSMh7RnqMARVV42P3yKTo0yQGEsTQmN5urviQxHSk2iwHRGWI/UsjcT//N6qQ6vvIyJJNVUkMWiMOVIx2iWAhowSYnmE0MwkczcisgIS0y0yapkQnCXX14l7fOa69Tch4tK/SaPowjHcAJn4MIl1OEOGtACAik8wyu8WU/Wi/VufSxaC1Y+cwR/YH3+AB7RkWs=</latexit>

M0 / T 3
<latexit sha1_base64="pFS+tIJmmb9174YvCa2ORP08TWQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7Krgh6LXrwIFfoF7bpk02wbmt2EJCvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmRZIzbTzv21lZXVvf2CxsFbd3dvdK7v5BU4tMEdogggvVjrCmnKW0YZjhtC0VxUnEaSsa3kz91iNVmom0bkaSBgnupyxmBBsrhW7pLvRQVyohjUD1h/PQLXsVbwa0TPyclCFHLXS/uj1BsoSmhnCsdcf3pAnGWBlGOJ0Uu5mmEpMh7tOOpSlOqA7Gs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxVTBmqcwMTcl8UZxxZJ+cpoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSfOs4nsV//6iXL3O4yjAERzDKfhwCVW4hRo0gEAGz/AKb86T8+K8Ox/z1hUnnzmEP3A+fwBmJpJC</latexit><latexit sha1_base64="pFS+tIJmmb9174YvCa2ORP08TWQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7Krgh6LXrwIFfoF7bpk02wbmt2EJCvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmRZIzbTzv21lZXVvf2CxsFbd3dvdK7v5BU4tMEdogggvVjrCmnKW0YZjhtC0VxUnEaSsa3kz91iNVmom0bkaSBgnupyxmBBsrhW7pLvRQVyohjUD1h/PQLXsVbwa0TPyclCFHLXS/uj1BsoSmhnCsdcf3pAnGWBlGOJ0Uu5mmEpMh7tOOpSlOqA7Gs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxVTBmqcwMTcl8UZxxZJ+cpoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSfOs4nsV//6iXL3O4yjAERzDKfhwCVW4hRo0gEAGz/AKb86T8+K8Ox/z1hUnnzmEP3A+fwBmJpJC</latexit><latexit sha1_base64="pFS+tIJmmb9174YvCa2ORP08TWQ=">AAAB+HicbVBNSwMxEJ31s9aPrnr0EiyCp7Krgh6LXrwIFfoF7bpk02wbmt2EJCvU0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmRZIzbTzv21lZXVvf2CxsFbd3dvdK7v5BU4tMEdogggvVjrCmnKW0YZjhtC0VxUnEaSsa3kz91iNVmom0bkaSBgnupyxmBBsrhW7pLvRQVyohjUD1h/PQLXsVbwa0TPyclCFHLXS/uj1BsoSmhnCsdcf3pAnGWBlGOJ0Uu5mmEpMh7tOOpSlOqA7Gs8Mn6MQqPRQLZSs1aKb+nhjjROtREtnOBJuBXvSm4n9eJzPxVTBmqcwMTcl8UZxxZJ+cpoB6TFFi+MgSTBSztyIywAoTY7Mq2hD8xZeXSfOs4nsV//6iXL3O4yjAERzDKfhwCVW4hRo0gEAGz/AKb86T8+K8Ox/z1hUnnzmEP3A+fwBmJpJC</latexit>

M0 / T
<latexit sha1_base64="OOdLL9K/e6gqStsQ0ODkTSYNVms=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL16ECm0ttEvJptk2NJvEJFsoS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFynOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkammtAmkVzqdoQN5UzQpmWW07bSFCcRp4/R6HbmP46pNkyKhp0oGiZ4IFjMCLZOCu97PuoqLZWVqNErV/yqPwdaJUFOKpCj3it/dfuSpAkVlnBsTCfwlQ0zrC0jnE5L3dRQhckID2jHUYETasJsfvQUnTmlj2KpXQmL5urviQwnxkySyHUm2A7NsjcT//M6qY2vw4wJlVoqyGJRnHLkXpwlgPpMU2L5xBFMNHO3IjLEGhPrciq5EILll1dJ66Ia+NXg4bJSu8njKMIJnMI5BHAFNbiDOjSBwBM8wyu8eWPvxXv3PhatBS+fOYY/8D5/AL9XkWw=</latexit><latexit sha1_base64="OOdLL9K/e6gqStsQ0ODkTSYNVms=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL16ECm0ttEvJptk2NJvEJFsoS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFynOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkammtAmkVzqdoQN5UzQpmWW07bSFCcRp4/R6HbmP46pNkyKhp0oGiZ4IFjMCLZOCu97PuoqLZWVqNErV/yqPwdaJUFOKpCj3it/dfuSpAkVlnBsTCfwlQ0zrC0jnE5L3dRQhckID2jHUYETasJsfvQUnTmlj2KpXQmL5urviQwnxkySyHUm2A7NsjcT//M6qY2vw4wJlVoqyGJRnHLkXpwlgPpMU2L5xBFMNHO3IjLEGhPrciq5EILll1dJ66Ia+NXg4bJSu8njKMIJnMI5BHAFNbiDOjSBwBM8wyu8eWPvxXv3PhatBS+fOYY/8D5/AL9XkWw=</latexit><latexit sha1_base64="OOdLL9K/e6gqStsQ0ODkTSYNVms=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FL16ECm0ttEvJptk2NJvEJFsoS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFynOjPX9b6+wtr6xuVXcLu3s7u0flA+PWkammtAmkVzqdoQN5UzQpmWW07bSFCcRp4/R6HbmP46pNkyKhp0oGiZ4IFjMCLZOCu97PuoqLZWVqNErV/yqPwdaJUFOKpCj3it/dfuSpAkVlnBsTCfwlQ0zrC0jnE5L3dRQhckID2jHUYETasJsfvQUnTmlj2KpXQmL5urviQwnxkySyHUm2A7NsjcT//M6qY2vw4wJlVoqyGJRnHLkXpwlgPpMU2L5xBFMNHO3IjLEGhPrciq5EILll1dJ66Ia+NXg4bJSu8njKMIJnMI5BHAFNbiDOjSBwBM8wyu8eWPvxXv3PhatBS+fOYY/8D5/AL9XkWw=</latexit>

ES / T
<latexit sha1_base64="Od2nrCF8GaDhLcWVDAy5MC/zOUo=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FETxW7Be0S8mm2TY0m8QkWyilv8OLB0W8+mO8+W9M2z1o64OBx3szzMyLFGfG+v63l1tb39jcym8Xdnb39g+Kh0cNI1NNaJ1ILnUrwoZyJmjdMstpS2mKk4jTZjS8nfnNEdWGSVGzY0XDBPcFixnB1knhXfcRdZSWykpU6xZLftmfA62SICMlyFDtFr86PUnShApLODamHfjKhhOsLSOcTgud1FCFyRD3adtRgRNqwsn86Ck6c0oPxVK7EhbN1d8TE5wYM04i15lgOzDL3kz8z2unNr4OJ0yo1FJBFovilCP34iwB1GOaEsvHjmCimbsVkQHWmFiXU8GFECy/vEoaF+XALwcPl6XKTRZHHk7gFM4hgCuowD1UoQ4EnuAZXuHNG3kv3rv3sWjNednMMfyB9/kD6UGRhw==</latexit><latexit sha1_base64="Od2nrCF8GaDhLcWVDAy5MC/zOUo=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FETxW7Be0S8mm2TY0m8QkWyilv8OLB0W8+mO8+W9M2z1o64OBx3szzMyLFGfG+v63l1tb39jcym8Xdnb39g+Kh0cNI1NNaJ1ILnUrwoZyJmjdMstpS2mKk4jTZjS8nfnNEdWGSVGzY0XDBPcFixnB1knhXfcRdZSWykpU6xZLftmfA62SICMlyFDtFr86PUnShApLODamHfjKhhOsLSOcTgud1FCFyRD3adtRgRNqwsn86Ck6c0oPxVK7EhbN1d8TE5wYM04i15lgOzDL3kz8z2unNr4OJ0yo1FJBFovilCP34iwB1GOaEsvHjmCimbsVkQHWmFiXU8GFECy/vEoaF+XALwcPl6XKTRZHHk7gFM4hgCuowD1UoQ4EnuAZXuHNG3kv3rv3sWjNednMMfyB9/kD6UGRhw==</latexit><latexit sha1_base64="Od2nrCF8GaDhLcWVDAy5MC/zOUo=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVQY9FETxW7Be0S8mm2TY0m8QkWyilv8OLB0W8+mO8+W9M2z1o64OBx3szzMyLFGfG+v63l1tb39jcym8Xdnb39g+Kh0cNI1NNaJ1ILnUrwoZyJmjdMstpS2mKk4jTZjS8nfnNEdWGSVGzY0XDBPcFixnB1knhXfcRdZSWykpU6xZLftmfA62SICMlyFDtFr86PUnShApLODamHfjKhhOsLSOcTgud1FCFyRD3adtRgRNqwsn86Ck6c0oPxVK7EhbN1d8TE5wYM04i15lgOzDL3kz8z2unNr4OJ0yo1FJBFovilCP34iwB1GOaEsvHjmCimbsVkQHWmFiXU8GFECy/vEoaF+XALwcPl6XKTRZHHk7gFM4hgCuowD1UoQ4EnuAZXuHNG3kv3rv3sWjNednMMfyB9/kD6UGRhw==</latexit>

ES / T 3
<latexit sha1_base64="xQgZ7KvWBpVLqNd1YKXgNejltTA=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzKjgi6LIris2Be045BJM21oJglJRqhDv8SNC0Xc+inu/BvTdhbaeuDC4Zx7ufeeSDKqjed9O4WV1bX1jeJmaWt7Z7fs7u23tEgVJk0smFCdCGnCKCdNQw0jHakISiJG2tHoeuq3H4nSVPCGGUsSJGjAaUwxMlYK3fJNeA97UglpBGw8nIVuxat6M8Bl4uekAnLUQ/er1xc4TQg3mCGtu74nTZAhZShmZFLqpZpIhEdoQLqWcpQQHWSzwyfw2Cp9GAtlixs4U39PZCjRepxEtjNBZqgXvan4n9dNTXwZZJTL1BCO54vilEH75DQF2KeKYMPGliCsqL0V4iFSCBubVcmG4C++vExap1Xfq/p355XaVR5HERyCI3ACfHABauAW1EETYJCCZ/AK3pwn58V5dz7mrQUnnzkAf+B8/gCQRpJd</latexit><latexit sha1_base64="xQgZ7KvWBpVLqNd1YKXgNejltTA=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzKjgi6LIris2Be045BJM21oJglJRqhDv8SNC0Xc+inu/BvTdhbaeuDC4Zx7ufeeSDKqjed9O4WV1bX1jeJmaWt7Z7fs7u23tEgVJk0smFCdCGnCKCdNQw0jHakISiJG2tHoeuq3H4nSVPCGGUsSJGjAaUwxMlYK3fJNeA97UglpBGw8nIVuxat6M8Bl4uekAnLUQ/er1xc4TQg3mCGtu74nTZAhZShmZFLqpZpIhEdoQLqWcpQQHWSzwyfw2Cp9GAtlixs4U39PZCjRepxEtjNBZqgXvan4n9dNTXwZZJTL1BCO54vilEH75DQF2KeKYMPGliCsqL0V4iFSCBubVcmG4C++vExap1Xfq/p355XaVR5HERyCI3ACfHABauAW1EETYJCCZ/AK3pwn58V5dz7mrQUnnzkAf+B8/gCQRpJd</latexit><latexit sha1_base64="xQgZ7KvWBpVLqNd1YKXgNejltTA=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyyCqzKjgi6LIris2Be045BJM21oJglJRqhDv8SNC0Xc+inu/BvTdhbaeuDC4Zx7ufeeSDKqjed9O4WV1bX1jeJmaWt7Z7fs7u23tEgVJk0smFCdCGnCKCdNQw0jHakISiJG2tHoeuq3H4nSVPCGGUsSJGjAaUwxMlYK3fJNeA97UglpBGw8nIVuxat6M8Bl4uekAnLUQ/er1xc4TQg3mCGtu74nTZAhZShmZFLqpZpIhEdoQLqWcpQQHWSzwyfw2Cp9GAtlixs4U39PZCjRepxEtjNBZqgXvan4n9dNTXwZZJTL1BCO54vilEH75DQF2KeKYMPGliCsqL0V4iFSCBubVcmG4C++vExap1Xfq/p355XaVR5HERyCI3ACfHABauAW1EETYJCCZ/AK3pwn58V5dz7mrQUnnzkAf+B8/gCQRpJd</latexit>

Ide et al., 2007

Envelope cross-correlation method 
+ 

Scaling-based sorting 
+ 

Handpicking

Romanet and Ide, 2019



Tremors in New Zealand

Wech et al., 2012
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-> Tremors detected 
nearly everywhere in 

New Zealand
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Interaction with slow events?

Stirling et al., 2017

Leaders fault

Seismic Cycle of Kaikoura?



What happened before Kaikoura EQ?

-> Tremors before Kaikoura EQ 
-> Migration towards the epicenter?
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-> Relationship with possible slow events?

SSE?
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GPS signal and tremor frequency versus time



Wallace et al., 2018
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What happened after Kaikoura EQ?

-> Triggered slow slip event 
-> Increase in tremor rate
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What happened after Kaikoura EQ?

Signal in GPS?

-> Possibility of a signal in GPS? 
-> Increase in tremor rate
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GPS signal and tremor frequency versus time



Conclusion
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-> We detected some tremors in a region close to Kaikoura EQ 
-> It seems that we have a migration of tremor before 
-> The tremor rate increased after Kaikoura EQ 


