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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 ¢
Chile. The inferred distributions of these ruptures suggest that the Chilea
subduction zone Is characterised by persistent seismic segmentation, wit
unchanging boundaries demarcating rupture distributions (Bilek, 2010). Th
causes of segmentation remain equivocal and the persistence of segme
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.
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FIELD LOCATIONS

t Andalién: large estuary in the
2010 rupture zone
5JSVB FTUVBSZ JO UIF PWFSMBAQ
between 2010 and 1960 rupture
zones
&S&TUFSP (VIMMJOHP TNBMM FTUVBSZ JO
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 and3yQuUvVSF [POFT BOE 6FME TJ
land-level changes (e.g. Hamilton

and Shennan, 2005).

Diatoms are unicellular algae which live at the sediment surface and respond tc
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 4USBUJHSBQIJD TVSWFZ PG TBMU NBSTIFT V

t *EFOUJODBUJPO PG MBUFSBMMZ FYUFOTJWF
(Nelson et al., 1996)
"OBMZTJT PG QBSUJDMF TJ[F BOE EJBUPN BTT
SFMBUJWF TFB MFWFM SFDPOTUSVDUJPO UP
coseismic land-level changes
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1. ANDALIEN: IN THE 2010 RUPTURE ZONE

t &YUFOTJWF TBMU NBSVI CFBGS

Concepcion

23,

/I[FBS VQMJGU TVCTJEFODF IJOHFMJOF

*OVOEBUFE CZ UTVOBNJ

although north of rupture zone

$SPODFQDJOJO TFHNFOU BMTP

ruptured in 1835, 1751, 1657
and 1570
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2. TIRUA: IN THE ZONE OF OVERLAP

t 4BMU NBSTI BOE dPRPOMPESamBIEXposures

mouth of Rio Tirua
6QMIGUFE N
(Farias et al., 2010)
*OVOEBUFE CZ

JO

UTVOBNJ

.BZ IBWF FYQFSJFODFE

marginal subsidence in 1960
(Plafker and Savage, 1970)
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3. ESTERO GUILLINGO: IN THE 1960 RUPTURE ZONE

t 41FMUFSFE FTUVBSZ JO DFOUSF PG

1960 rupture area
60OBOFDUFE CZ
or tsunami
t 4JHOJODBOU
(Plafker and Savage, 1970)
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TVCTIJEFODF

/BMEJWJB TFHNFOU BMTP SVQUVSFE

In 1837, 1737 and 1575
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SUMMARY OF FINDINGS

Andalién
t UTVOBNJ EFQPTJU FWJEFOU JO BMM DP S
t 'SBHNFOUBSZ TFEJNFOUBSZ FWJEFODF GPS
probably including the 1960 event
BOE BTTVNFE FWFOUT TFQBSBUFE
sediment accumulation averages 2.7 mm yr
4INIJMBS QSF BOE QPTU UTVOBNJ BTTFNCMB
TIHOJODBOU DPTFJTNJD EFGPSNBUJPO BTTI
FBSUIRVBLFT &YQFDUFE HIWFO VOQMJGU T

Tirua

t 5ISFF UTVOBNJ EFQPTJUT JEFOUJOFE GSPN T

t BOE BTTVNFE FWFOU TFQBSBUFE JO B

) U J 0 Falecumulation averages 2.1 mm yr , with possible landward decline

t %FDSFBTF JO NBSJOF EJBUPNT JO QPTU U
coseismic uplift
.BSJOF UBYB JODSFBTF GPMMPXJOH UTVOI
/[P TIHOJODBOU DIBOHF JO BTTEFNCMBHFT BDS
rupture zone?
"TTVNJOH DPOTUBOU TFEJNFOUBUJPO SBUF G
deposit a tentative 19th or early 20th century date. 1835 or 1837 earthquak
potential candidates?

Estero Guillingo

t /P FWIJEFODF GPS UTVOBNJ

t UTVOBNJ EFQPTJU DMFBSMZ WJTJCMF XJ
averaging 2.8 mm yr
4JHOJODBOU EFDSFBTF JO GSFTIXBUFS UBYB
OSHBOJD TPJM CVSJFE CFOFBUI TBOE BOE T1J
%JBUPN BTTFNCMBHFT TVHHFTU JODSFBTF JO
not as great as in 1960
"TTVNJOH DPOTJTUFOU QSF BOE QPTU TFI
gives tentative age range for older event of late 18th — early 19th century.
1837 earthquake a more likely candidate than 15757

IMPLICATIONS FOR ANALYSIS OF SEGMENT BOUNDARY PERSISTENCE

t "OBMZTJT PG TUSBUJHSBQIZ BOE QBSUJDMF T
characterisation of recent earthquakes and tsunamis.

t /P FWIJEFODF GPS PWFSQSJOUJOH PG BOE
accumulation at all sites exceeded 2.5mm yr . We should, therefore, be abls
to separate temporally closely spaced events in the sedimentary record.
"OBMZTJT PG EJBUPN BTTFNCMBHF DIBOHFT B
changes in relative sea-level. Characterising modern diatom distributions wi
allow guantitative reconstruction of deformation magnitude.

.FUIPEPMPHZ DBO CF BQQMJFE UP PMEFS )PM
understanding of location and timing of ruptures.

$SPNQBSJTPO PG TUSBUJHSBQIZ BOE JOGFSSFI
events may allow di erentiation between single and multiple segment
ruptures.
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