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INTRODUCTION
Four centuries of documentary and instrumental records give testimony to the 
occurrence of numerous subduction megathrust earthquakes along the coast of 
Chile. The inferred distributions of these ruptures suggest that the Chilean 
subduction zone is characterised by persistent seismic segmentation, with 
unchanging boundaries demarcating rupture distributions (Bilek, 2010). The 
causes of segmentation remain equivocal and the persistence of segment 
boundaries over longer timescales is largely unknown. 

By investigating the pattern of 
deformation during several historical 
events at locations spanning an 
assumed boundary we can begin to 
reconstruct the persistence of the 
boundary through time. This 
approach may then be applied to 
older Holocene sedimentary 
evidence, providing a long-term 
context for understanding the factors 
controlling the distribution of large
earthquakes through time. 

2. TIRUA: IN THE ZONE OF OVERLAP
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3. ESTERO GUILLINGO: IN THE 1960 RUPTURE ZONE

�t�� �4�I�F�M�U�F�S�F�E���F�T�U�V�B�S�Z���J�O���D�F�O�U�S�F���P�G
      1960 rupture area
�t�� �6�O�B�ò�F�D�U�F�E���C�Z�������������E�F�G�P�S�N�B�U�J�P�O��
       or tsunami 
�t�� �4�J�H�O�J�ö�D�B�O�U�������������T�V�C�T�J�E�F�O�D�F��
      (Plafker and Savage, 1970)
�t�� �7�B�M�E�J�W�J�B���T�F�H�N�F�O�U���B�M�T�P���S�V�Q�U�V�S�F�E��
       in 1837, 1737 and 1575
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1. ANDALIEN: IN THE 2010 RUPTURE ZONE
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�t�� �&�Y�U�F�O�T�J�W�F���T�B�M�U���N�B�S�T�I���O�F�B�S��
       Concepción
�t�� �/�F�B�S���V�Q�M�J�G�U���T�V�C�T�J�E�F�O�D�F���I�J�O�H�F�M�J�O�F
�t�� �*�O�V�O�E�B�U�F�E���C�Z�������������U�T�V�O�B�N�J�

       although north of rupture zone
�t�� �$�P�O�D�F�Q�D�J�Ø�O���T�F�H�N�F�O�U���B�M�T�P��
       ruptured in 1835, 1751, 1657 
       and 1570
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ESTUARY MOUTH

�t�� �4�B�M�U���N�B�S�T�I���B�O�E���ø�P�P�E�Q�M�B�J�O���B�U��
       mouth of Rio Tirua
�t�� �6�Q�M�J�G�U�F�E�������������������N���J�O����������
       (Farias et al., 2010)
�t�� �*�O�V�O�E�B�U�F�E���C�Z�������������U�T�V�O�B�N�J
�t�� �.�B�Z���I�B�W�F���F�Y�Q�F�S�J�F�O�D�F�E��
       marginal subsidence in 1960 
       (Plafker and Savage, 1970)

SUMMARY OF FINDINGS

Andalién
�t�� �����������U�T�V�O�B�N�J���E�F�Q�P�T�J�U���F�W�J�E�F�O�U���J�O���B�M�M���������D�P�S�F�T
�t�� �'�S�B�H�N�F�O�U�B�S�Z�� �T�F�E�J�N�F�O�U�B�S�Z�� �F�W�J�E�F�O�D�F�� �G�P�S�� �B�U�� �M�F�B�T�U�� �U�X�P�� �G�V�S�U�I�F�S�� �U�T�V�O�B�N�J�T�
��
       probably including the 1960 event
�t�� ���������� �B�O�E�� �B�T�T�V�N�F�E�� ���������� �F�W�F�O�U�T�� �T�F�Q�B�S�B�U�F�E�� �J�O�� �B�M�M�� �D�P�S�F�T���� �J�O�U�F�S�W�F�O�J�O�H��
       sediment accumulation averages 2.7 mm yr��
�t�� �4�J�N�J�M�B�S���Q�S�F�����B�O�E���Q�P�T�U���U�T�V�O�B�N�J���B�T�T�F�N�C�M�B�H�F�T���E�P���O�P�U���Q�S�P�W�J�E�F���F�W�J�E�F�O�D�F���G�P�S��
���������������T�J�H�O�J�ö�D�B�O�U���D�P�T�F�J�T�N�J�D���E�F�G�P�S�N�B�U�J�P�O���B�T�T�P�D�J�B�U�F�E���X�J�U�I���U�I�F�����������
�������������P�S���P�M�E�F�S
���������������F�B�S�U�I�R�V�B�L�F�T�����&�Y�Q�F�D�U�F�E���H�J�W�F�O���V�Q�M�J�G�U���T�V�C�T�J�E�F�O�D�F���I�J�O�H�F�M�J�O�F���M�P�D�B�U�J�P�O����

Tirua
�t�� �5�I�S�F�F���U�T�V�O�B�N�J���E�F�Q�P�T�J�U�T���J�E�F�O�U�J�ö�F�E���G�S�P�N���T�U�S�B�U�J�H�S�B�Q�I�J�D���B�O�E���Q�B�S�U�J�D�M�F���T�J�[�F���B�O�B�M�Z�T�J�T��
�t�� �����������B�O�E���B�T�T�V�N�F�E�������������F�W�F�O�U���T�F�Q�B�S�B�U�F�E���J�O���B�M�M���D�P�S�F�T�����J�O�U�F�S�W�F�O�J�O�H���T�F�E�J�N�F�O�U
       accumulation averages 2.1 mm yr��, with possible landward decline
�t�� �%�F�D�S�F�B�T�F���J�O���N�B�S�J�O�F���E�J�B�U�P�N�T���J�O���Q�P�T�U�������������U�T�V�O�B�N�J���T�F�E�J�N�F�O�U���T�V�Q�Q�P�S�U�T���T�M�J�H�I�U��
       coseismic uplift
�t�� �.�B�S�J�O�F���U�B�Y�B���J�O�D�S�F�B�T�F���G�P�M�M�P�X�J�O�H�������������U�T�V�O�B�N�J���T�V�Q�Q�P�S�U�T���D�P�T�F�J�T�N�J�D���T�V�C�T�J�E�F�O�D�F
�t�� �/�P���T�J�H�O�J�ö�D�B�O�U���D�I�B�O�H�F���J�O���B�T�T�F�N�C�M�B�H�F�T���B�D�S�P�T�T���P�M�E�F�S���E�F�Q�P�T�J�U�������5�J�S�V�B���O�P�U���J�O���U�I�F��
       rupture zone? 
�t�� �"�T�T�V�N�J�O�H���D�P�O�T�U�B�O�U���T�F�E�J�N�F�O�U�B�U�J�P�O���S�B�U�F���G�P�S���F�B�D�I���D�P�S�F���H�J�W�F�T���P�M�E�F�S���U�T�V�O�B�N�J��
       deposit a tentative 19th or early 20th century date. 1835 or 1837 earthquakes
       potential candidates?

Estero Guillingo
�t�� �/�P���F�W�J�E�F�O�D�F���G�P�S�������������U�T�V�O�B�N�J
�t�� �����������U�T�V�O�B�N�J���E�F�Q�P�T�J�U���D�M�F�B�S�M�Z���W�J�T�J�C�M�F�
���X�J�U�I���T�V�C�T�F�R�V�F�O�U���T�F�E�J�N�F�O�U�B�U�J�P�O��
       averaging 2.8 mm yr��
�t�� �4�J�H�O�J�ö�D�B�O�U���E�F�D�S�F�B�T�F���J�O���G�S�F�T�I�X�B�U�F�S���U�B�Y�B���T�V�Q�Q�P�S�U�T���D�P�T�F�J�T�N�J�D���T�V�C�T�J�E�F�O�D�F
�t�� �0�S�H�B�O�J�D���T�P�J�M���C�V�S�J�F�E���C�F�O�F�B�U�I���T�B�O�E���B�O�E���T�J�M�U���Q�S�P�W�J�E�F�T���F�W�J�E�F�O�D�F���G�P�S���P�M�E�F�S���E�F�Q�P�T�J�U
�t�� �%�J�B�U�P�N���B�T�T�F�N�C�M�B�H�F�T���T�V�H�H�F�T�U���J�O�D�S�F�B�T�F���J�O���N�B�S�J�O�F���J�O�ø�V�F�O�D�F�
���B�M�U�I�P�V�H�I���Q�F�S�I�B�Q�T��
       not as great as in 1960
�t�� �"�T�T�V�N�J�O�H���D�P�O�T�J�T�U�F�O�U���Q�S�F�����B�O�E���Q�P�T�U�������������T�F�E�J�N�F�O�U�B�U�J�P�O���S�B�U�F�T���G�P�S���F�B�D�I���D�P�S�F
       gives tentative age range for older event of late 18th – early 19th century. 
       1837 earthquake a more likely candidate than 1575?

IMPLICATIONS FOR ANALYSIS OF SEGMENT BOUNDARY PERSISTENCE
�t�� �"�O�B�M�Z�T�J�T���P�G���T�U�S�B�U�J�H�S�B�Q�I�Z���B�O�E���Q�B�S�U�J�D�M�F���T�J�[�F���B�M�M�P�X�T���J�E�F�O�U�J�ö�D�B�U�J�P�O���B�O�E��
      characterisation of recent earthquakes and tsunamis.
�t�� �/�P���F�W�J�E�F�O�D�F���G�P�S���P�W�F�S�Q�S�J�O�U�J�O�H���P�G�������������B�O�E�������������F�W�J�E�F�O�D�F�����4�F�E�J�N�F�O�U��
       accumulation at all sites exceeded 2.5mm yr��. We should, therefore, be able 
       to separate temporally closely spaced events in the sedimentary record.
�t�� �"�O�B�M�Z�T�J�T���P�G���E�J�B�U�P�N���B�T�T�F�N�C�M�B�H�F���D�I�B�O�H�F�T���B�M�M�P�X�T���S�F�D�P�O�T�U�S�V�D�U�J�P�O�T���P�G���D�P�T�F�J�T�N�J�D��
       changes in relative sea-level. Characterising modern diatom distributions will 
       allow quantitative reconstruction of deformation magnitude. 
�t�� �.�F�U�I�P�E�P�M�P�H�Z���D�B�O���C�F���B�Q�Q�M�J�F�E���U�P���P�M�E�F�S���)�P�M�P�D�F�O�F���T�U�S�B�U�J�H�S�B�Q�I�J�D���S�F�D�P�S�E�T���U�P���C�V�J�M�E��
       understanding of location and timing of ruptures. 
�t�� �$�P�N�Q�B�S�J�T�P�O���P�G���T�U�S�B�U�J�H�S�B�Q�I�Z���B�O�E���J�O�G�F�S�S�F�E���E�F�G�P�S�N�B�U�J�P�O���X�J�U�I���L�O�P�X�O���I�J�T�U�P�S�J�D�B�M��
       events may allow di�erentiation between single and multiple segment 
       ruptures. 
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�3�V�Q�U�V�S�F���[�P�O�F�T���B�O�E���ö�F�M�E���T�J�U�F�T

Diatoms are unicellular algae which live at the sediment surface and respond to 
variations in salinity in the intertidal zone.  We can reconstruct past land level 
changes by analysing changes in diatom assemblages in sediment cores.

METHODOLOGY
�t�� �4�U�S�B�U�J�H�S�B�Q�I�J�D�� �T�V�S�W�F�Z�� �P�G�� �T�B�M�U�� �N�B�S�T�I�F�T�� �V�T�J�O�H�� �D�P�S�F�T�
�� �U�S�F�O�D�I�F�T�� �B�O�E�� �F�Y�Q�P�T�V�S�F�T
�t�� �*�E�F�O�U�J�ö�D�B�U�J�P�O�� �P�G�� �M�B�U�F�S�B�M�M�Z�� �F�Y�U�F�O�T�J�W�F�� �B�C�S�V�Q�U�� �D�P�O�U�B�D�U�T�� �B�O�E�� �U�T�V�O�B�N�J�� �E�F�Q�P�T�J�U�T
       (Nelson et al., 1996)
�t�� �"�O�B�M�Z�T�J�T���P�G���Q�B�S�U�J�D�M�F���T�J�[�F���B�O�E���E�J�B�U�P�N���B�T�T�F�N�C�M�B�H�F���W�B�S�J�B�U�J�P�O�T
�t�� �3�F�M�B�U�J�W�F�� �T�F�B���M�F�W�F�M�� �S�F�D�P�O�T�U�S�V�D�U�J�P�O�� �U�P�� �J�O�G�F�S�� �U�I�F�� �N�B�H�O�J�U�V�E�F�� �B�O�E�� �E�J�S�F�D�U�J�P�O�� �P�G��
       coseismic land-level changes

FIELD LOCATIONS
�t Andalién: large estuary in the 
       2010 rupture zone
�t�� �5�J�S�V�B�����F�T�U�V�B�S�Z���J�O���U�I�F���P�W�F�S�M�B�Q��
       between 2010 and 1960 rupture 
       zones
�t�� �&�T�U�F�S�P���(�V�J�M�M�J�O�H�P�����T�N�B�M�M���F�T�U�V�B�S�Z���J�O��
       the centre of the 1960 rupture 
       zone

WHY ESTUARIES?
Estuaries and other tidal wetlands are 
locations of sediment accumulation. 
Their stratigraphy has the potential 
to preserve evidence of tsunamis and 
land-level changes (e.g. Hamilton 
and Shennan, 2005). 
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