
HAL Id: insu-00934455
https://insu.hal.science/insu-00934455v1

Submitted on 23 Jan 2014

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

Submarine paleoseismology of the northern Hikurangi
subduction margin of New Zealand as deduced from Turbidite

record since 16 ka
Hugo Pouderoux, Jean-Noël Proust, Geoffroy Lamarche

To cite this version:
Hugo Pouderoux, Jean-Noël Proust, Geoffroy Lamarche. Submarine paleoseismology of the northern Hiku-
rangi subduction margin of New Zealand as deduced from Turbidite record since 16 ka. Quaternary Science
Reviews, 2014, 84, pp.116-131. ⟨10.1016/j.quascirev.2013.11.015⟩. ⟨insu-00934455⟩

https://insu.hal.science/insu-00934455v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.1/21 

 

!"#$%&'()*!+&,*-"*("%-,-./!-0!12*!)-'12*')!2(3#'&).(!"#$4#51(-)!%&'.()!-0!)*6!"!

7*&,&)4!&"!4*4#5*4!0'-%!1#'$(4(1*!'*5-'4!"()5*!893&!#!

$%&'!('%)*+'%,
"-#-.

-!/*0123'45!(+'%67
"
-!8*'99+':!;0<0+=>*

#
!?!

"
8@'6=A*1=*62B*11*6-!C3BD-!E1AF*+6A7@!B*11*6"-!C0<G%6!)*!H*0%5A*%-!?IJK#-!B*11*6!=*)*,-!L+01=*M!K!

N2<0A5O!>MG'%)*+'%,P&<0A5M='<Q!R*0121'*5MG+'%67P%1AF2+*11*6"M9+!I!

#
307A'105!S167A7%7*!'9!T07*+!01)!U7<'6G>*+A=!B*6*0+=>!V3STUW-!(+AF07*!H0&!"K2XJ"-!T*55A1&7'1-!Y!

Y#K"-!3*Z![*0501)M!N2<0A5O!&M50<0+=>*P1AZ0M='M1\!]!

.
!(+*6*17!)0:!0))+*66O!^*G0+7<*17!'9!8*'6=A*1=*-!E1AF*+6A7:!'9!C05&0+:-!#IJJ!E1AF*+6A7:!^+AF*!3T-!_!

C05&0+:-!UH!`#3!"3K-!C010)0!X!

!"J!

3*/6-'4"!""!

0=7AF*!<0+&A1Q!('F*+7:!H0:Q!G05*'*0+7>a%0b*Q!7%+cA)A7*!G05*'6*A6<'5'&:Q!6:1=>+'1'%6!65'G*!90A5%+*6Q!"#!

*0+7>a%0b*!>0\0+)!066*66<*17Q!G*0b!&+'%1)!0==*5*+07A'1!!"?!

&$"1'&51!!"K!

(05*'6*A6<A=! 67%)A*6! 6**b! 7'! =>0+0=7*+A6*! 7>*! 6A&107%+*! '9! G+*2>A67'+A=05! *0+7>a%0b*6! c:! )*+AFA1&!"I!

a%017A707AF*!A19'+<07A'1!9+'<!7>*!&*'5'&A=05!+*='+)!6%=>!06!7>*!6'%+=*-!<0&1A7%)*!01)!+*=%++*1=*!'9!"Y!

<')*+07*!7'!50+&*!*0+7>a%0b*6M!S1!7>A6!67%):-!Z*!G+'FA)*!0!d"Y-JJJ!:+25'1&!G05*'2*0+7>a%0b*!+*='+)!"]!

'9! 7>*! #JJ! b<25'1&! 1'+7>*+1! $Ab%+01&A! e0+&A1-! 3*Z! [*0501)-! %6A1&! =<27>A=b! )**G26*0! 7%+cA)A7*6!"_!

A)*17A9A*)! A1! 6*)A<*17! ='+*6M! C'+*6! Z*+*! ='55*=7*)! A1! 67+07*&A=! 5'=07A'16! 0=+'66! 7>*!<0+&A1! ZA7>A1!"X!

7>+**! )A67A1=7! <'+G>'5'&A=05! +*2*17+0176! f! 7>*! ('F*+7:-! B%07'+A0! 01)! e070b0'0! +*2*17+0176M! `>*!#J!

7%+cA)A7*! 90=A*6! F0+:! 9+'<!<%)):! 7'! 601):!ZA7>! *FA)*1=*! 9'+! +0+*! >:G*+G:=1A7*6! A17*+c*))*)!ZA7>!#"!

>*<AG*50&A7*6!01)!7*G>+0M!T*!%6*!7>*!g,05!G+'c0cA5A67A=!6'97Z0+*!7'!<')*5!7>*!0&*!'9!*0=>!7%+cA)A7*-!##!

%6A1&! 7>*! 6*)A<*1707A'1! +07*! '9! >*<AG*50&A7*! )*)%=*)! 9+'<! Z*552)07*)! 7*G>+0! 50:*+6! 01)!#?!

+0)A'=0+c'1!0&*6!<*06%+*<*176!'1!G501b7'1A=!9'+0<A1A9*+0M!!#K!

`%+cA)A7*6! 0+*! ='++*507*)! 9+'<! '1*! ='+*! 7'! 7>*! '7>*+! %6A1&! 6A<A50+A7:! A1! 6*)A<*170+:! 90=A*6-!#I!

G*7+'G>:6A=05!G+'G*+7A*6!01)!0&*6M!B*6%576!6>'Z!7>07!KY!7%+cA)A7*6!0+*!6:1=>+'1'%6!05'1&!7>*!*17A+*!#Y!

<0+&A1M! U<'1&67! 7>*<! K"! 0+*! A17*+G+*7*)! 06! '+A&A107A1&! 9+'<! 7>*! %GG*+! ='17A1*1705! 65'G*! A1!#]!

+*6G'16*!7'!*0+7>a%0b*27+A&&*+*)!65'G*!90A5%+*6!c*7Z**1!?XJ!h"]J!7'!"Y-KIJ!h?"J!:+!H(M!E6A1&!Z*552#_!

*670c5A6>*)!*<GA+A=05!+*507A'16>AG6!7>07!='<cA1*!G*0b!&+'%1)!0==*5*+07A'1-!<0&1A7%)*!01)!5'=07A'1!#X!

'9!*0+7>a%0b*6-!Z*!=05=%507*!7>07!6:1=>+'1'%6!65'G*!90A5%+*6!Z*+*!7+A&&*+*)!c:!7>*!+%G7%+*!'9!?!'9!?J!

7>*!#Y!b1'Z1!0=7AF*!90%576!A1!7>*!+*&A'1-!*0=>!=0G0c5*!'9!&*1*+07A1&!eZ!]M?!7'!_MK!*0+7>a%0b*6!f!7Z'!?"!

0+*!=+%6705!+*F*+6*!90%576!01)!'1*!A6!7>*!6%c)%=7A'1!A17*+90=*M!`>*!K"!eZ!i!]M?!*0+7>a%0b*6!'==%++*)!?#!

07! 01! 0F*+0&*! +*=%++*1=*! A17*+F05! '9! dKJJ! :+! 'F*+! 7>*! 5067! d"Y-JJJ! :+M! U<'1&! 7>*<-! 7Z*17:! 0+*!??!

A17*+G+*7*)! 06! 6%c)%=7A'1! A17*+90=*! *0+7>a%0b*6! 7>07! '==%++*)! 07! 0!<*)A01! +*=%++*1=*! A17*+F05! '9!?K!

d_JJ!:+-!ZA7>!057*+107A1&!G*+A')6!'9!>A&>!0=7AFA7:!01)!5'Z!+*7%+1!7A<*6!V?JI!f!Y"J!:+W!01)!a%A*6=*1=*!?I!

G*+A')6!ZA7>! >A&>! +*7%+1! 7A<*6! V"K_J!f! #YIJ! :+WM! H06*)!'1! 7%+cA)A7*! G05*'6*A6<'5'&:-!Z*!G+'G'6*!?Y!

7>07! 6%c)%=7A'1! A17*+90=*! *0+7>a%0b*6!Z*+*! '9! 5'Z*+!<0&1A7%)*! )%+A1&! 0=7AF*! G*+A')6! VeZ! j! ]MIW!?]!

7>01!)%+A1&!a%A*6=*1=*!G*+A')6!VeZ!i!_M#WM!!?_!

8: ()1'-4#51(-)!?X!

D%c<0+A1*! G05*'6*A6<'5'&:! G+'FA)*6! 7>*! <*016! 7'! )*+AF*! +*5A0c5*! A19'+<07A'1! '1! 7>*! 6G07A05!KJ!

)A67+Ac%7A'1! 01)! +*=%++*1=*! '9! G+*>A67'+A=! *0+7>a%0b*6! A1! 7>*! <0+A1*! *1FA+'1<*17! 9+'<! 7>*!K"!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.2/21 

 

6*)A<*170+:! +*='+)M! `>*! <*7>')! >06! c**1! 6%==*669%55:! 0GG5A*)! 07! 0=7AF*! <0+&A16! VU)0<6-! "XXJQ!K#!

8'5)9A1&*+!*7!05M-!#JJ?Q!#JJ]Q!$%>!*7!05M-!#JJKQ!3')0!*7!05M-!#JJ_Q!8+0=A0!*7!05M-!#J"JQ!e=$%&>!*7!05M-!K?!

#J""W-! A1! 50b*6! VD7+066*+!*7!05M-!#JJYQ!H*=b-!#JJXW-!01)! A1! A17+0G507*!)'<0A16! VD72g1&*!*7!05M-!#JJKWM!KK!

$'Z*F*+-! A)*17A9A=07A'1! '9! *0+7>a%0b*6! 06! 7>*! 7+A&&*+A1&! <*=>01A6<! '9! 7%+cA)A7*6! '97*1! +*<0A16!KI!

*a%AF'=05!)*6GA7*!=0+*9%5!6*)A<*17'5'&A=05!=>0+0=7*+A\07A'1!V*M&M!8'+65A1*!*7!05M-!#JJJQ!30b0RA<0!01)!KY!

k010A-! #JJJWM! C'1FA1=A1&! A17*+G+*707A'16! >0F*! c**1! 'c70A1*)! c:! )*<'167+07A1&! 0! 6:1=>+'1A=A7:! '9!K]!

7+A&&*+!'F*+! 5'1&!)A6701=*6!01)!0=+'66!)A67A1=7! 6*)A<*170+:! 6:67*<6! V8'5)9A1&*+!*7! 05M-! #JJ?Q!#JJ]Q!K_!

8+0=A0! *7! 05M-! #J"JWM! S1! 6'<*! =06*6-! ='++*507A'16! ZA7>! >A67'+A=05! 01)! A167+%<*1705! +*='+)6! '9!KX!

*0+7>a%0b*6!6%c67017A07*!7>*!A17*+G+*707A'16-!c%7!A1!+*&A'16!Z>*+*!Z+A77*1!>A67'+:!)'*6!1'7!*,=**)!IJ!

#JJ! :*0+6! 5Ab*! A1! 3*Z! [*0501)-! 6G*=A9A=! <*7>')'5'&A*6! 1**)! 7'! c*! )*F*5'G*)! 7'! 06=*+70A1! 7>*!I"!

*0+7>a%0b*!'+A&A1!'9!7%+cA)A7*6!V('%)*+'%,!*7!05M-!#J"#0Q!#J"#cQ!H0+1*6!*7!05M-!#J"?WM!I#!

`>*! 1'+7>*+1! $Ab%+01&A! 6%c)%=7A'1! <0+&A1-! *067! '9! 3*Z! [*0501)l6! 3'+7>! S6501)! ='170A16! Z*552I?!

)*F*5'G*)!6*+A*6!'9!m%07*+10+:! 7%+cA)A7*6! V;*ZA6-!"X]?-!"X_JQ! ;*ZA6!*7!05M-!#JJKQ!('%)*+'%,!*7!05M-!IK!

#J"#0WM!S7!A6!=>0+0=7*+A6*)!c:!>A&>!6*)A<*17!)*5AF*+:!V$A=b6!01)!D>01b0+-!#JJ?Q!$A=b6!*7!05M-!#JJKW-!01)!II!

A17*16*! 7*=7'1A=! 0=7AFA7:! VB*:1*+6! 01)!e=8A17:-! "XXXQ! ^'6*+! 01)!T*cc-! #JJ?W-!Z>A=>!<0b*6! A7! 01!IY!

*,=*55*17! 5'=07A'1! 9'+! <0+A1*! 7%+cA)A7*! G05*'6*A6<'5'&:! 67%)A*6M! `>+**! 50+&*! <'+G>'5'&A=05! +*2I]!

*17+0176!A1!7>*!<0+&A1-!7>*!('F*+7:-!B%07'+A0!01)!e070b0'0!+*2*17+0176!VLA&M!"W-!='1=*17+07*!&+0FA7:!I_!

95'Z! 6*)A<*1707A'1! V;*ZA6! *7! 05M-! #JJKQ! /'011*! *7! 05M-! #J"JQ! (*)5*:! *7! 05M-! #J"JW! 01)! +*='+)! 0!IX!

6%==*66A'1! '9! 7%+cA)A7*6! *<G50=*)! 6A1=*! 7>*! ;067! 850=A05! e0,A<%<! V('%)*+'%,! *7! 05M-! #J"#0WM! S1!YJ!

('F*+7:! +*2*17+017-! ('%)*+'%,! *7! 05M! V#J"#cW! )*<'167+07*)! 7>07! <'67! '9! 7>*! 7%+cA)A7*6! Z*+*!Y"!

7+A&&*+*)!c:!G05*'2*0+7>a%0b*6M!$'Z*F*+-!7>*A+!67%):!9'=%6*)!'1!7Z'!='+*6!+*='F*+*)!9+'<!0!6A1&5*!Y#!

6*)A<*170+:! 6:67*<!01)! 50=b6! 7>*!<0+&A126=05*! *<c+0=*!Z>A=>!<0:! 099'+)! 7>*! =>0+0=7*+A607A'1!'9!Y?!

*0+7>a%0b*6!'9!&+*07!<0&1A7%)*6!VeT!j!_W!6%=>!06!7>'6*!&*1*+07*)!05'1&!0!6%c)%=7A'1!A17*+90=*M!!YK!

`>*! G+*6*17! G0G*+! 0A<6! 07! *670c5A6>A1&! 0! =05*1)0+! +*='+)! '9! *0+7>a%0b*6! 7>07! '==%++*)! 05'1&! 7>*!YI!

1'+7>*+1!$Ab%+01&A!e0+&A1!9'+!7>*!5067!d"Y-JJJ!:+-!07!A)*17A9:A1&!7>*!90%57!6'%+=*6!01)!*67A<07A1&!7>*!YY!

<0&1A7%)*! '9! *0+7>a%0b*6! 07! 7>*! '+A&A1! '9! 7>*! 7%+cA)A7*6M! `'! )'! 6'-! Z*! %6*! 6*)A<*17'5'&A=05! 01)!Y]!

&*'<'G+>'5'&A=05! 'c6*+F07A'16-! =>+'1'67+07A&+0G>A=! ='++*507A'16! 01)! G*0b! &+'%1)! 0==*5*+07A'1!Y_!

077*1%07A'1!<')*56M!YX!

;: $&53.'-#)4!&)4!.*-,-.(5&,!"*11()."!!]J!

!"#" $%&'(%)%*+,-).-/0.12,1%/+,.3211+/*3.]"!

`>*! 1'+7>*+1! $Ab%+01&A! e0+&A1! VLA&M! "W! ='<G+A6*6! 9+'<! *067! 7'! Z*67! 7>*! ?IJJ! <2)**G! $Ab%+01&A!]#!

`+'%&>-! 0! 10++'Z! 6*)A<*172670+F*)! 0==+*7A'10+:! G+A6<-! 01! %1670c5*! ='17A1*1705! 65'G*! 01)! 0!]?!

='17A1*1705!6>*59!6%GG5A*)!A1!6*)A<*176!c:!7>*!+AF*+6!'9!7>*!B0%b%<0+0!(*1A16%50!V;*ZA6-!"X_JQ!;*ZA6!]K!

01)! (*77A1&0-! "XX?Q! C'55'7! *7! 05M-! "XXYWM! `>*! <0+&A1! *,7*1)6! 1'+7>Z0+)6! A17'! 7>*! k*+<0)*=!]I!

6%c)%=7A'1!<0+&A1M! S1501)-!Z*67!'9!7>*!G*1A16%50! 5A*6!7>*!+>:'5A7A=!C*17+05!n'5=01A=!B*&A'1-!Z>A=>!A6!]Y!

7>*! <0A1! 6'%+=*! '9! &*'=>*<A=055:! )A67A1=7! 06>! 50:*+6! V7*G>+0W! 7>07! G%1=7%07*! 7>*! 7*++*67+A05! 01)!]]!

6%c0a%*'%6! m%07*+10+:! 6*)A<*170+:! +*='+)! '9! 7>*! 3'+7>! S6501)! V;'Z*! *7! 05M-! #JJ_WM! `>+**!]_!

<'+G>'5'&A=05! +*2*17+0176! 6=0+! 7>*! ='17A1*1705! 65'G*! VLA&M! "WO! V"W! 7>*! "IJJ! b<
#
! ('F*+7:! +*2*17+017!]X!

Z>A=>!9'+<*)!097*+!6%==*66AF*!<0+&A1!='550G6*6!6A1=*!"IJJ!hIJJ!b0!V(*)5*:!*7!05M-!#J"JWQ!V#W!7>*!??JJ!_J!

b<
#
!B%07'+A0!+*2*17+017!01)!066'=A07*)!B%07'+A0!^*c+A6!UF0501=>*!9'+<*)!"]J!hKJ!b0!0&'!VC'55'7!*7!_"!

05M-!#JJ"WQ!01)!V?W!7>*!"JJJ!b<
#
!e070b0'0!+*2*17+017! 5'=07*)!d"JJ!b<!501)Z0+)!'9!7>*!6%c)%=7A'1!_#!

<0+&A1! 01)! +*6%57A1&! 9+'<! <%57AG5*! <066! 7+016G'+7! *F*176! )*G'6A7*)! c*7Z**1! "?JJ! 01)! ?I! b0!_?!

V;0<0+=>*! *7! 05M-! #JJ_0Q! /'011*! *7! 05M-! #J"JWM! `>*! 7>+**! +*2*17+0176! V7>*+*097*+! 10<*)! ('F*+7:-!_K!

B%07'+A0!'+!e070b0'0!9'+!6A<G5A=A7:W!A1=5%)*!&%55A*6!01)!=01:'16!'1!7>*!%GG*+!65'G*-!<A)265'G*!c06A16!_I!

01)!7+*1=>!c06A16-!01)!+*G+*6*17!A1)*G*1)*17!m%07*+10+:!6*)A<*170+:!6:67*<6M!_Y!

`>*! 6%c)%=7A'1! '9! 7>*! (0=A9A=! (507*! c*1*07>! 7>*! U%67+05A01! (507*-! 07! 0! G+*6*17! +07*! '9! I! =<o:+!_]!

V^*e*76! *7! 05M-! "XXKQ! H*0F01! *7! 05M-! #JJ#W! A6! +*6%57A1&! A1! %G5A97A1&! '9! 7>*! A1501)! 0,A05! +01&*! '9! 7>*!__!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.3/21 

 

B0%b%<0+0! (*1A16%50! 07! 01! *67A<07*)! <0,A<%<! +07*! '9! ?! <<o:+! VB*:1*+6! 01)! e=8A17:-! "XXXQ!_X!

TA56'1!*7!05M-!#JJ]W-!01)! A17*16*!6*A6<A=!0=7AFA7:!05'1&!7>*!<0+&A1!V*M&M!T*cc!01)!U1)*+6'1-!"XX_Q!XJ!

B*:1*+6!01)!e=8A17:-!"XXXWM!m%017A707AF*!*67A<07*!'9!7>*!A17*+6*A6<A=!='%G5A1&!VT0550=*!*7!05M-!#JJKQ!X"!

#JJXW-!6*A6<'5'&A=05!67%)A*6!VB*:1*+6-!"XX?Q!"XX_W-!7*=7'1A=!A1F*67A&07A'16!V3A='5!01)!T0550=*-!#JJXW!X#!

01)!&*'<'+G>'5'&A=05!=>0+0=7*+A67A=6!VC'55'7!*7!05M-!"XXYW!055!='17+Ac%7*!7'!7>*!A17*+G+*707A'1!7>07!7>*!X?!

YJJ!b<25'1&!$Ab%+01&A!e0+&A1!)AFA)*6!A17'!7>+**!6%c)%=7A'1!A17*+90=*!6*&<*176-!10<*5:!9+'<!6'%7>!XK!

7'! 1'+7>-! 7>*! T0A+0+0G0-! $0Zb*l6! H0:! 01)! B0%b%<0+0! 6*&<*176M! `>*! =>01&*! 9+'<! 0==+*7A'1! 7'!XI!

*+'6A'12)'<A107*)!<0+&A1-!3'+7>!'9!8A6c'+1*!<0+b6!7>*!7+016A7A'1!9+'<!$0Zb*l6!H0:!7'!B0%b%<0+0!XY!

6*&<*176-! Z>*+*! 7>*! 67%):! 0+*0! A6! 5'=07*)M! N<GA+A=05! <')*55A1&! 6%&&*676! 7>07! +%G7%+*! '9! 7>*!X]!

B0%b%<0+0! '+! $0Zb*p6! H0:! 6*&<*17! Z'%5)! +*6%57! A1! eZ! _M#! f! _MK! *0+7>a%0b*6-! Z>*+*06! 0!X_!

6A<%5701*'%6!+%G7%+*!'9!c'7>!6*&<*176!Z'%5)!G+')%=*!0!eZ!_MY!*0+7>a%0b*-!01)!7>07!+%G7%+*!'9!7>*!XX!

*17A+*! $Ab%+01&A!e0+&A1!Z'%5)! +*6%57! A1! 0!eZ! _M_! *0+7>a%0b*! VT0550=*! *7! 05M-! #JJXQ! D7A+5A1&! *7! 05M-!"JJ!

#J"#WM!3'+7>Z0+)6-!7>*!k*+<0)*=!e0+&A1!<0:!7+A&&*+!eZ!i!_MI!*0+7>a%0b*6!7>07!=01!099*=7!7>*!67%):!"J"!

0+*0!V('Z*+!*7!05M-!#J""WM!D*A6<A=!+*95*=7A'1!6%+F*:6!'1!7>*!='17A1*1705!6>*59!>0F*!>*5G*)!7'!A)*17A9:!0!"J#!

6*+A*6!'9!%GG*+!G507*!0=7AF*!90%576!VH0+1*6!*7!05M-!#JJ#Q!H0+1*6!01)!3A='5-!#JJKQ!;*ZA6!*7!05M-!#JJKQ!LA&M!"J?!

"W! 01)! *<GA+A=05! +*507A'16>AG6! 6%&&*67! 6'<*! '9! 7>*6*! 90%576! 0+*! =0G0c5*! '9! &*1*+07A1&! eZ! i! YMI!"JK!

*0+7>a%0b*6!VD7A+5A1&!*7!05M-!#J"#Q!6**!056'!De"WM!"JI!

`>*!A167+%<*1705!+*='+)!'9!*0+7>a%0b*6!A1!3*Z![*0501)!6A1=*!"XKJ!A1=5%)*6!#X_!*0+7>a%0b*6!'9!eZ!j!"JY!

I!A1!7>*!67%):!0+*0-!ZA7>!'15:!6A,!'9!eZ!i!YMI!V!""#$%%&&&'()*+)"',*'+--!06!A1!^*=*<c*+!#J""WM!`Z'!"J]!

6%c)%=7A'1! A17*+90=*! *0+7>a%0b*6! '9!eZ! YMX! f! ]M"!Z*+*! +*='+)*)! A1! "XK]! A1! 7>*! ('F*+7:! H0:! 0+*0!"J_!

V^'Z1*6!*7!05M-!#JJJQ!^'6*+!01)!T*cc-!#JJ?W-!01)!7>*!"X?"!eZ!]M_!30GA*+!%GG*+!G507*!*0+7>a%0b*!A6!"JX!

7>*!50+&*67!01)!<'67!)0<0&A1&!>A67'+A=!*0+7>a%0b*!+*='+)*)!A1!7>*!0+*0!V^'Z1*6-!"XXIWM!(+*>A67'+A=!""J!

eZ!i!]!*0+7>a%0b*6!'F*+!7>*!5067!X!b:+!0+*!*FA)*1=*)!c:!%G5A97*)!<0+A1*!7*++0=*6!VH*++:<01-!"XX?Q!"""!

TA56'1!*7!05M-!#JJYQ!#JJ]W-!6%c6A)*)!6Z0<G6!VC'=>+01!*7!05M-!#JJYW!01)!76%10<A!)*G'6A76! V8'99!01)!""#!

^'<A1*:2$'Z*6-! #JJXWM! e0+A1*! 7*++0=*6! %G5A976! 07! (0b0+0*! +AF*+! <'%7>! 01)!e0>A0! (*1A16%50! 0+*!""?!

7>'%&>7! 7'! c*! 7>*! +*6%57! '9! 1*0+26>'+*! 90%57! +%G7%+*6! VTA56'1! *7! 05M-! #JJ]Q! ;A7=>9A*5)! *7! 05M-! #J"JW-!""K!

10<*5:! 7>*! 80c5*! N1)! 01)! ;0=>501! ?! 90%576! VLA&M! "W-! 7>07! <A&>7! >0F*! +%G7%+*)! ='*F055:M! D%))*1!""I!

6%c6A)*1=*!*GA6')*6!07!7>*!'+A&A1!'9!6Z0<G6!95'')A1&!A1!$0Zb*l6!H0:!Z*+*!A17*+G+*7*)!06!7>*!+*6%57!""Y!

'9!50+&*!'996>'+*!*0+7>a%0b*6!*A7>*+!9+'<!+%G7%+*6!'9!7>*!;0=>501!?!90%57!'+!7>*!6%c)%=7A'1!A17*+90=*!""]!

VLA&! "Q! C'=>+01! *7! 05M-! #JJYWM! S1! ('F*+7:-! 0! "_! b:+! G05*'2*0+7>a%0b*! +*='+)! c06*)! '1! 7%+cA)A7*!""_!

)*G'6A7A'1! +*F*05!0!<*01!+*7%+1! 7A<*!'9!d#?J!:*0+6! 9'+!<')*+07*! 7'! 50+&*!*0+7>a%0b*6!01)!0!XJq!""X!

G+'c0cA5A7:! '9! '==%++*1=*! +01&A1&! 9+'<! "J! 7'! I]J! :*0+6! V('%)*+'%,! *7! 05M-! #J"#cWM! (+'c0cA5A67A=!"#J!

6*A6<A=!>0\0+)!066*66<*17!6%&&*676!7>07!*0+7>a%0b*6!A1!7>*!+*&A'1!ZA7>!01!066'=A07*)!(*0b!8+'%1)!"#"!

U==*5*+07A'1!V(8UW!'9!JM?2JMI!&!>0F*!0!IJJ2:*0+!+*7%+1!7A<*!A1!7>*!='06705!0+*0!01)!7>07!*0+7>a%0b*6!"##!

ZA7>!0!(8U!'9!JM_2"MK!&!>0F*!0!#IJJ!:*0+!0F*+0&*!+*7%+1!7A<*!VD7A+5A1&!*7!05M-!#J"#WM!!"#?!

!"!" 420+52/1-1+%/.'-112&/3.-/0.16&7+0+123.02'%3+1+%/."#K!

`>*! %cAa%A7'%6! &+0FA7:! 95'Z! 6*)A<*1707A'1! '9! 7>*! 1'+7>*+1! $Ab%+01&A! e0+&A1! +01&*6! 9+'<! 9A1*!"#I!

7%+cA)A7*6!)*G'6A7*)!'1!<A)265'G*!c06A16!7'!<0+&A126=05*!)*c+A6!0F0501=>*6!V;*ZA6-!"X]?Q!C'55'7!*7!05M-!"#Y!

#JJ"Q! ;0<0+=>*! *7! 05M-! #JJ_0Q!e'%17R':! 01)!eA=055*9-! #J""Q! ('%)*+'%,! *7! 05M-! #J"#0WM!m%07*+10+:!"#]!

6*)A<*1707A'1! A6! =>0+0=7*+A6*)! c:! A17*+50:*+A1&! '9! 7%+cA)A7*6! 01)! >*<AG*50&A7*6! A19A55A1&! 65'G*! 01)!"#_!

7+*1=>!c06A16! V;*ZA6-!"X_JQ!;*ZA6!01)!(*77A1&0-!"XX?Q!;0<0+=>*!*7!05M-!#JJ_cQ!(0a%*7!*7!05M-!#J""WM!"#X!

gF*+!7>*!5067!d"_!b:+-!0==%<%507A'1!+07*6!A1!<A)265'G*!c06A16!01)!A1!7>*!$Ab%+01&A!`+'%&>!+01&*!9+'<!"?J!

d"I! 7'! d""J! =<ob0! Vg+GA1-! #JJKQ! g+GA1! *7! 05M-! #JJYQ! ('%)*+'%,! *7! 05M-! #J"#0WM! `>*!T0AG0'0! 01)!"?"!

T0A0G%! +AF*+6! VLA&M! "W! G+'FA)*!<'67! '9! 7>*! 7%+cA)A7*!<07*+A05-! ='17+Ac%7A1&! 7'! 01! 011%05! 6*)A<*17!"?#!

)*5AF*+:! '9! ]J! e7o:+! '99! 7>*! B0%b%<0+0! (*1A16%50! V$A=b6! 01)! D>01b0+-! #JJ?WM! `>*! G+*6*17! )0:!"??!

6*)A<*1707A'1! +07*! *67A<07*)! 9+'<!
#"J
(c! 0=7AFA7:! )*=+*06*6! 9+'<!d"-JJJ! =<ob0!'1! 7>*! ='17A1*1705!"?K!

6>*59! 7'! d"JJ! =<ob0! A1!<A)265'G*! c06A16! VU5*,01)*+! *7! 05M-! #J"JQ! k1A6b*+1! *7! 05M-! #J"JW-! c%7! 9'+*67!"?I!

=5*0+A1&!)%+A1&!>%<01!6*775*<*17!A1!3*Z![*0501)!IJJ!f!]JJ!:+!0&'!+*6%57*)!A1!+AF*+!6*)A<*17!95%,*6!"?Y!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.4/21 

 

""J!7'!YYJq!&+*07*+!7>01!)%+A1&!7>*!$'5'=*1*!A17*+&50=A05!G*+A')!Ve=85'1*!01)!TA5<6>%+67-!"XXXQ!"?]!

k*771*+!*7!05M-!#JJ]Q!(0a%*7!*7!05M-!#JJXWM!!"?_!

`%+cA)A7*6!05'1&! 7>*!1'+7>*+1!$Ab%+01&A!e0+&A1!0+*! +*='&1A6*)!06! =<27>A=b! 9A1A1&!%G! 601):! 7'! 6A57:!"?X!

c*)6!+A=>!A1!F'5=01A=5067A=!)*c+A6-!a%0+7\!01)!cA'=50676!V('%)*+'%,!*7!05M-!#J"#0Q!LA&M!#WM!L*Z!)*c+A7*6-!"KJ!

=>0+0=7*+A6*)! c:! r?I! =<27>A=b! =>0'7A=! 6A57:2=50:! c*)6! ZA7>! 601)! 7'! G*cc5*! 6A\*! =50676! 0+*! 056'!"K"!

+*='&1A6*)M! `>*6*! 7Z'! 5A7>'7:G*6! 057*+107*! ZA7>! >*<AG*50&A7*6-! Z>A=>! ='16A676! '9! "! f! XJ! =<27>A=b!"K#!

50:*+6! '9! '5AF*2&+*:! 6A57:2=50:-! 01)! 7*G>+0! 50:*+6-! ='<G'6*)! '9! F'5=01A=5067A=! )*c+A6-! <0A15:! &5066!"K?!

6>0+)6!01)!G%<A=*'%6!50GA55A-!01)!0++01&*)!A1!r"J!=<27>A=b!6A57:!c*)6!V`0c5*!"WM!H'%1)0+A*6!c*7Z**1!"KK!

5A7>'7:G*6!0+*!%6%055:!6>0+G-!*,=*G7!c*7Z**1!7%+cA)A7*6!70A56!01)!>*<AG*50&A7*6M!!"KI!

`%+cA)A7*6!70A56!01)!>*<AG*50&A7*6!>0F*!6A<A50+!&+0A126A\*!01)!7*,7%+*!c%7!)A99*+!c:!7>*A+!='5'%+6-!ZA7>!"KY!

>*<AG*50&A7*6!c*A1&! 5A&>7*+! 7>01!7%+cA)A7*6M!$*<AG*50&A7*6!0+*!c*77*+!6'+7*)! 7>01!7%+cA)A7*6-!ZA7>!0!"K]!

=>0+0=7*+A67A=!6A1&5*!&+0A126A\*!G*0b!r!"J!s<M!`>*!='<G'6A7A'1!'9!7>*!6A57:! 9+0=7A'1! A1!>*<AG*50&A7*6!"K_!

*,G50A16! 7>*! ='5'%+! F0+A07A'16! ZA7>! 0c%1)017! F'5=01A=5067A=! )*c+A6! 01)! 5'Z! a%0+7\! ='17*17! Z>*1!"KX!

='<G0+*)!7'!7%+cA)A7*6-!Z>A=>!6>'Z!0c%1)017!a%0+7\!01)!5'Z!F'5=01A=5067A=!)*c+A6M!`>*!)A99*+*1=*6!"IJ!

0+*! ='19A+<*)! c:! t
"?
C! 01)! Co3! F05%*6-! ZA7>! >A&>*+! t

"?
C! 01)! 5'Z*+! Co3! A1! >*<AG*50&A7*6! 7>01! A1!"I"!

7%+cA)A7*6! V('%)*+'%,! *7! 05M-! #J"#cWM! N+'6A'1! 07! 7>*! c06*! '9! 7%+cA)A7*6! A6! ='16A)*+*)! 1*&5A&Ac5*! 9'+!"I#!

7>'6*! )*G'6A7*)! )%+A1&! 7>*! $'5'=*1*! c%7! ='<<'1! )%+A1&! 7>*! ;07*! (5*A67'=*1*! V('%)*+'%,! *7! 05M-!"I?!

#J"#0WM!L5'')6!01)!F'5=01A=!*+%G7A'16!<0:!>0F*!'==06A'1055:!7+A&&*+*)!7%+cA)A7:!=%++*176!A1!7>*!0+*0!"IK!

01)!+*6%57*)!A1!7>*!)*G'6A7A'1!'9!>:G*+:1=A7*6!01)!G+A<0+:!<'1'<0&<07A=!7%+cA)A7*6!V('%)*+'%,!*7!"II!

05M-!#J"#0WM!`>*!<0R'+A7:!'9!7%+cA)A7*6!='170A16!c*17>A=!9'+0<A1A9*+6!A1)A=07AF*!'9!*1FA+'1<*176!i"IJ!"IY!

<-!6%&&*67A1&!01!%GG*+!65'G*!'+A&A1!'9!7>*!+*Z'+b*)!<07*+A05M!S1!('F*+7:-!Y]!6:1=>+'1'%6!7%+cA)A7*6!"I]!

0+*! A17*+G+*7*)! 06! c*A1&! '+A&A107*)! 9+'<! *0+7>a%0b*27+A&&*+*)! 65'G*! 90A5%+*6! '1! 7>*! %GG*+!"I_!

='17A1*1705!65'G*!c*7Z**1!_#Jh"XJ!01)!"]-]?Jh]JJ!:+!H(!V('%)*+'%,!*7!05M-!#J"#cWM!!"IX!

<: %*12-4"!"YJ!

8"#" 420+52/1.,%&2.-/-)9323."Y"!

`>*! G+*6*17! 67%):! A6! c06*)! '1! )*70A5*)! 67+07A&+0G>A=! ='++*507A'1! '9! 6*)A<*17! ='+*6! ='55*=7*)! A1!"Y#!

('F*+7:-!B%07'+A0!01)!e070b0'0!VLA&M!"Q!`0c5*!#WM!C'+*6!Z*+*!+*='F*+*)!9+'<!67+07*&A=! 5'=07A'16!7'!"Y?!

60<G5*!7%+cA)A7*6!)*G'6A7A'1!6A1=*!7>*!;067!850=A05!e0,A<%<!V(+'%67!*7!05M-!#JJYWM!L'%+!&A017!GA67'1!"YK!

='+*6-!"#!7'!#J!<!5'1&-!Z*+*!='55*=7*)!)%+A1&!7>*!e^"I#!eU`UCgBN!F':0&*!'9!.'/'01234*+56783)9+)!"YI!

V(+'%67!*7!05M-!#JJYQ!#JJ_W!A1!('F*+7:!01)!B%07'+A0!A1!Z07*+!)*G7>!+01&A1&!9+'<!"KJJ!7'!?IJJ!<M!S1!"YY!

('F*+7:-!e^JY2?JJ?!01)!e^JY2?JJ#!70+&*7*)!7Z'!<A)265'G*!c06A16!A1!Z07*+!)*G7>6!'9!"?XJ!<!01)!"Y]!

#?JJ!<! +*6G*=7AF*5:M! S1! B%07'+A0-!e^JY2?JJX!Z06! ='55*=7*)! A1! #XKJ!<!Z07*+! )*G7>!'1! 7'G!'9! 7>*!"Y_!

B%07'+A0!^*c+A6!UF0501=>*!01)!d#IJ!<!0c'F*!<0A1!6*)A<*17!G07>Z0:6M!e^JY2?JJ_!Z06!='55*=7*)!A1!"YX!

?I#J!<!Z07*+!)*G7>! A1! 7>*!$Ab%+01&A!`+'%&>M!3A1*! 6>'+7!GA67'1!='+*6!Z*+*!0=a%A+*)!'1c'0+)!.'/'0"]J!

:2+(23*2! )%+A1&! +*6*0+=>! F':0&*6! `U3J?"K! VC0+7*+! *7! 05M-! #JJ?W! 01)! `U3J_"J! V;0<0+=>*! *7! 05M-!"]"!

#JJ_cW!A1!B%07'+A0!01)!e070b0'0!A1!Z07*+!)*G7>!+01&A1&!9+'<!YIJ!7'!?KJJ!<M!S1!B%07'+A0-!`01J_"J2#!"]#!

01)!2?!Z*+*!='55*=7*)!'1!7>*!%GG*+!='17A1*1705!65'G*!A1!Z07*+!)*G7>!'9!=0M!"J_J!<-!01)!`01J_"J2Y!"]?!

Z06!+*7+A*F*)!9+'<!7>*!95''+!'9!7>*!?KJJ!<2)**G!$Ab%+01&A!`+'%&>M!S1!e070b0'0-!`01J_"J2X!7'!2"?!"]K!

Z*+*!='55*=7*)!ZA7>A1!7>*!=>011*5o5*F**!='<G5*,!'9!7>*!e070b0'0!`%+cA)A7*!D:67*<!A1!Z07*+!)*G7>!"]I!

+01&A1&!9+'<!"JXJ!7'!"#YJ!<!VLA&M!"WM!e'+*!6G*=A9A=055:-!`01J_"J2X!01)!2"#!Z*+*!='55*=7*)!ZA7>A1!7>*!"]Y!

e070b0'0! =>011*5-! `01J_"J2"J!'1! 7>*! 5*97! >01)! 5*F**! 01)!`01J_"J2""!01)! 2"?!'1! 7>*! +A&>7!>01)!"]]!

5*F**-!055!5*66!7>01!#!b<!0Z0:!9+'<!7>*!=>011*5M!`01J?"K2_!Z06!='55*=7*)!ZA7>A1!7>*!)**G26*0!901!A1!"]_!

#J?J!<!Z07*+!)*G7>M!"]X!

(*7+'G>:6A=05! 0105:6*6-! A1=5%)A1&! ='17A1%'%6! &0<<0! )*16A7:-! <0&1*7A=! 6%6=*G7AcA5A7:! 01)! (2Z0F*!"_J!

F*5'=A7:-!Z*+*! 'c70A1*)! '1! 6G5A7! ='+*6! 07! "! =<! A17*+F056! %6A1&! 0!8*'7*b!e%57A2D*16'+! `+0=bM! `>*6*!"_"!

<*06%+*<*176! 7A*)! 7'! 7>*! <0A1! 5A7>'90=A*6! 01)! 5A7>'90=A*6! 6%==*66A'16! G+'F*)! 7'! c*! *66*17A05! 9'+!"_#!

='+*27'2='+*! ='++*507A'1M! (2Z0F*! F*5'=A7A*6! 7*1)6! 7'! c*! %1)*+*67A<07*)! V"#JJ2"IJJ! <o6W! c%7! 7>*!"_?!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.5/21 

 

)'Z1='+*! 95%=7%07A'16-! Z>A=>! Z*+*! %6*)! 9'+! ='+*27'2='+*! ='++*507A'16! 0+*! 6A<A50+! 7'! 7>'6*! A1! 7>*!"_K!

)*16A7:! 01)! <0&1*7A=! 6%6=*G7AcA5A7:! <*06%+*<*176! 06! Z*55! 06! 90=A*6! F0+A07A'16! 6'! 7>07! 7>*:! 0+*!"_I!

='16A)*+*)!%60c5*M!"_Y!

8"!" :*2.5%02)."_]!

`>*! 67+07A&+0G>A=! 9+0<*Z'+b! A6! c06*)! '1! 7*G>+'=>+'1'5'&:! 01)! UeD!
"K
C! +0)A'=>+'1'5'&:! ZA7>! 01!"__!

0F*+0&*! 9+*a%*1=:! '9! JM]! 7'! #! 0&*6! G*+! <*7*+! '9! ='+*! V('%)*+'%,! *7! 05M-! #J"#0WM! `*G>+0! Z*+*!"_X!

=>0+0=7*+A6*)! c:! &5066! =>*<A67+:-!<A1*+05'&:! 01)! 7>*A+! 67+07A&+0G>A=! G'6A7A'1! 01)! 7A*)! 7'! 7>*!Z*552"XJ!

*670c5A6>*)! +*&A'105! =>0+76!'9! F'5=01A=! *+%G7A'16! 7'! &*7! 7>*A+!G+*=A6*! =05Ac+07*)!0&*6! VD>01*-! #JJJQ!"X"!

;'Z*!*7!05M-!#JJ_WM!`>*!='+*6!='170A1!'1*!7'!6A,! 7*G>+0! 50:*+6!='++*507*)! 7'! 7>*!1A1*! 50+&*!F'5=01A=!"X#!

*+%G7A'16!7>07!'==%++*)!A1!7>*!C*17+05!n'5=01A=!B*&A'1M!B0)A'=0+c'1!)07A1&!Z06!G*+9'+<*)!'1!>01)2"X?!

GA=b*)! <A,*)! G501b7'1A=! 9'+0<A1A9*+6! 9+'<! >*<AG*50&A7*! 60<G5*6! ='55*=7*)! JM]2"MJ! =<! c*5'Z!"XK!

7%+cA)A7*! 50:*+6M!B0Z! +0)A'=0+c'1!0&*6!0+*! =05Ac+07*)!%6A1&! 7>*!g,=05!KM"! 6'97Z0+*! VH+'1b!B0<6*:-!"XI!

#JJ_W!ZA7>!0!+*&A'105!+*6*+F'A+!0&*!'9!?XI!hI]:+!VuBv!2I!hI]:+W!=05=%507*)!9+'<!7>*!G%c5A6>*)!N067!"XY!

C0G*!+*6*+F'A+!0&*6!Vk05A6>-!"XX?Q!$A&>0<!01)!$'&&-!"XXIWM!U!+*6*+F'A+!0&*!'9!_JJ!h""J!:+!VuBv!KJJ!"X]!

h""J:+W!Z06!0GG5A*)!9'+!
"K
C!)07*6!c*7Z**1!"#-KJJ!01)!"#-XJJ!

"K
C!:+!H(-!06!7*<G'+05!F0+A07A'16!'9!7>*!"X_!

+*6*+F'A+!0&*!Z*+*!A)*17A9A*)!)%+A1&!7>A6!G*+A')!VC0+7*+!*7!05M-!#JJ_Q!DAb*6!*7!05M-!#JJJWM!!"XX!

T*!)*+AF*!7>*!0&*!<')*5!9'+!*0=>!='+*!c:!A17*+G'507A1&!>*<AG*50&A7*!6*)A<*1707A'1!+07*6!c*7Z**1!#JJ!

7A<*!<0+b*+6!V7*G>+0!01)!
"K
C!0&*6W!0=='+)A1&!7'!7>*!;<=)>7)+,)!)*G'6A7A'1!<')*5!'9!7>*!g,=05!KM"!#J"!

6'97Z0+*-! 9'55'ZA1&! 7>*! 0GG+'0=>!)*F*5'G*)!c:! ('%)*+'%,! *7! 05M! V#J"#cWM! `>*!<')*5! G+'FA)*6! 7>*!#J#!

Y_q!01)!XIq!G+'c0cA5A7:!0&*!+01&*6!V"w!01)!#wW!'9!*0=>!7%+cA)A7*M!S1!7>*!9'55'ZA1&!6*=7A'16-!0&*6!0+*!#J?!

+*G'+7*)!ZA7>!#w!%1=*+70A17A*6M!`>*!#w!0&*6!0+*!='16A)*+*)!+*5A0c5*!9'+!$'5'=*1*!7%+cA)A7*6!06!c0605!#JK!

*+'6A'1! A6! 1*&5A&Ac5*-! c%7! 7>*! 0&*! <0:! c*! 'F*+*67A<07*)! )%+A1&! 7>*! ;07*! (5*A67'=*1*! Z>*1! c0605!#JI!

*+'6A'1!A6!5Ab*5:!7'!>0F*!'==%++*)!V('%)*+'%,!*7!05M-!#J"#0WM!#JY!

8"8" ;%&&2)-1+%/.,&+12&+-..#J]!

T*! %6*! 9'%+! =+A7*+A0! 7'! ='++*507*! 7%+cA)A7*6! 9+'<! ='+*! 7'! ='+*! V6**! De#WM! V"W! `*G>+0! 50:*+6! 9'+<!#J_!

0c6'5%7*!7A<*25A1*6!01)!+'c%67!67+07A&+0G>A=!<0+b*+6M!`>*A+!A)*17A9A=07A'1!A1!)A67A1=7!='+*6!='167A7%7*6!#JX!

7>*!9A+67!=+A7*+A0!9'+!='++*507A1&!*F*176!0=+'66!7>*!<0+&A1M!V#W!`>*!*67A<07*)!0&*!'9!*0=>!7%+cA)A7*! A6!#"J!

%6*)! 06! 6*='1)! =+A7*+A0! 7'! <0b*! 67+07A&+0G>A=! ='++*507A'16! c*7Z**1! 7Z'! 7*G>+0! 50:*+6M! $'Z*F*+-!#""!

c*=0%6*!'9! 7>*!>A&>!1%<c*+!'9! 7%+cA)A7*6! 01)! 7>*A+! 0&*!%1=*+70A17A*6-! ='++*507A'1! 9+'<!'1! ='+*! 7'!#"#!

01'7>*+! =01! c*! 0<cA&%'%6! 07! 7A<*M! V?W!T*! %6*! 7>*! 6A<A50+A7:! A1! G*7+'G>:6A=05! G+'G*+7A*6! V&0<<0!#"?!

)*16A7:-!<0&1*7A=!6%6=*G7AcA5A7:!01)!(2Z0F*!F*5'=A7:W!01)!90=A*6!06!7>A+)!=+A7*+A0-!01)!VKW!7>*!7>A=b1*66!#"K!

'9! 7%+cA)A7*6! 01)! >*<AG*50&A7*! 06! 9'%+7>! =+A7*+A0! 7'! 06=*+70A1! 7>*! ='++*507A'16M! (*7+'G>:6A=05!#"I!

G+'G*+7A*6! 0+*! &'')! ='++*507A'1! =+A7*+A0! V(077'1! *7! 05M-! #J"?Q! 8'5)9A1&*+! *7! 05M-! #J"#Q! 8+0=A0! *7! 05M-!#"Y!

#J"JW! c*=0%6*! 7%+cA)A7*! ='0+6*! &+0A126A\*! '+! F'5=01A=5067A=! ='<G'6A7A'16! 7:GA=055:! +*6%57! A1! >A&>!#"]!

)*16A7A*6-!<0&1*7A=!6%6=*G7AcA5A7A*6!01)!(2Z0F*!F*5'=A7A*6!01)!='++*507*!Z*55!9+'<!='+*!7'!='+*!VLA&M!#WM!!#"_!

8"<" =2&5+/%)%*9..#"X!

S1!7>A6!67%):-!7>*!7*+<!x"73?4@4")0)A)+"y!V`,W!+*9*+6!7'!0!6A1&5*-!Z*552)07*)!)*G'6A7A'105!*GA6')*!%1)*+2!##J!

01)!'F*+50A1!c:!>*<AG*50&A7*M!D70=b*)!7%+cA)A7*6!ZA7>!1'!A17*+7ZA1*)!>*<AG*50&A7*!0+*!='16A)*+*)!06!##"!

0! 6A1&5*! )*G'6A7A'105! *F*17-! 06! '15:! 7>*! G+*6*1=*! '9! >*<AG*50&A7*! &%0+017**6! 7>*! '==%++*1=*! '9!###!

6A&1A9A=017!7A<*!c*7Z**1!7Z'!6%==*66AF*!*F*176M!`Z'!7%+cA)A7*6!6*G0+07*)!c:!0!7*G>+0!50:*+!+*G+*6*17!##?!

7Z'!)A67A1=7!*F*176!06!%6%055:!7*G>+0!6*775*!)'Z1!ZA7>A1!)0:6!7'!<'17>6!097*+!7>*!F'5=01A=!*+%G7A'16!##K!

VTA*61*+!*7!05M-!"XXIWM!!##I!

xB294+0)A)+"9C!+*G+*6*17!6:1=>+'1'%6!7%+cA)A7*!*F*176!+*='+)*)!A1!07!5*067!7Z'!='+*6!A1!0!6A1&5*!+*2##Y!

*17+017M! H06A1! *F*176! 0+*! 50c*55*)!;D! A1! ('F*+7:-!.D! A1! B%07'+A0! 01)!1D! A1!e070b0'0-! D! c*A1&! 7>*!##]!

*F*17!6*a%*17A05!1%<c*+!A1!7>*!+*2*17+017!9+'<!7>*!:'%1&*67!7'!7>*!'5)*67M!!##_!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.6/21 

 

$Ab%+01&A! xE23(4+0 )A)+"9C0 FGDH! 0+*! 6:1=>+'1'%6!?294+0 )A)+"9! +*='+)*)! A1! 07! 5*067! 7Z'! +*2*17+0176!##X!

05'1&!7>*!1'+7>*+1!$Ab%+01&A!e0+&A1M!`>*!0&*!'9!0!E23(4+0)A)+"!A6!)*7*+<A1*)!c:!7>*!A17*+6*=7A'1!'9!#?J!

7>*!0&*!+01&*6!6>0+*)!c:!7>*!6:1=>+'1'%6!?294+0)A)+"9M!3'12='++*507AF*!*F*176!0+*!=055*)!x49*I2")@0#?"!

)A)+"9CM!#?#!

=: '*"#,1"!#??!

<"#" >21&%'(93+,-).'&%'2&1+23.%?.320+52/13.#?K!

`>*! )'Z1='+*! F0+A0cA5A7:! A1! &0<<0! )*16A7:-!<0&1*7A=! 6%6=*G7AcA5A7:! VeDW! 01)! (2Z0F*! F*5'=A7:! VnGW!#?I!

)*G*1)6!'1! 6*)A<*17! 5A7>'5'&:!01)! 7>*!057*+107A'1!'9!>*<AG*50&A7*6-! 7%+cA)A7*6! 01)! 7*G>+0! VLA&M! #Q!#?Y!

`0c5*!?WM!$*<AG*50&A7*6!%6%055:!>0F*!='167017!5'Z!)*16A7:!V"M"!7'!"M_!&o=<
#
W-!eD!V"J!7'!YJ!DSW!01)!nG!#?]!

V"##I!7'!"]]I!<o6WM!`%+cA)A7*6!>0F*!6:67*<07A=055:!>A&>*+!)*16A7:!V"M#!7'!#M#!&o=<
#
W-!eD!V"J!7'!"#J!DSW!#?_!

01)!nG!V"##I!7'!"XIJ!<o6W!ZA7>!0!)*=+*06A1&!7+*1)!9+'<!c06*!7'!7'GM!T>*1!G+*6*+F*)-!7*G>+0!6>'Z!#?X!

F05%*6! 6A<A50+! 7'! 7%+cA)A7*6-! c%7! >A&>*+! 7>01! >*<AG*50&A7*6-! ZA7>! =>0+0=7*+A67A=! 6>0+G! F0+A07A'16! 07!#KJ!

7>*A+!c06*!01)!7'G!c'%1)0+A*6M!!#K"!

`>*! c'%1)0+:! c*7Z**1! 7%+cA)A7*6! 01)! >*<AG*50&A7*6! A6! G+'&+*66AF*! 01)! )A99A=%57! 7'! A)*17A9:! %6A1&!#K#!

G*7+'G>:6A=05!G+'G*+7A*6!05'1*M!`%+cA)A7*6!6>'Z!&*1*+055:!0!G+'&+*66AF*!)*=+*06*!Z>A5*!>*<AG*50&A7*6!#K?!

>0F*! 670c5*! F05%*6M! E6%055:! 7>*! )*=+*06A1&! 7+*1)! '9! 7%+cA)A7*! 6*a%*1=*! A6! A1! &'')! 0&+**<*17!ZA7>!#KK!

&+0A126A\*!<*06%+*<*176-!01)!='0+6*+!c*)6!0+*!1'7A=*)!c:!0!6>0+G!A1=+*06*!'9!7>*!)*16A7:-!eD!01)!nG!#KI!

VLA&M!#WM!#KY!

<"!" :*2.5%02).-/0.1+52@)+/23.#K]!

C'+*6! A1!B%07'+A0!='F*+!0!='17A1%'%6!0&*!+01&*! 9+'<!Y?J!h"J!:+!H(! 7'!"I-?YJ!h]J!
"K
C!:+-!ZA7>! 7>*!#K_!

'5)*67! 6*)A<*176! ='170A1*)! A1! ='+*6! e^JY2?JJ_! 01)! e^JY2?JJX! V('%)*+'%,! *7! 05M-! #J"#0WM! S1!#KX!

e070b0'0-!='+*6!9+'<!7>*!7%+cA)A7*!G50A1!V`01J_"J2X!7'!2"?W!='F*+!0!='17A1%'%6!0&*!+01&*!9+'<!Y?J!#IJ!

h"J! :+! H(! 7'! K-]"J! hKJ!
"K
C! :+M! S1! ='+*! `01J?"K2_-! 7Z'! c0605!

"K
C! 0&*6! ='<G5*<*17! 7>*! 7*G>+0!#I"!

A)*17A9A=07A'1!'9!/'011*!*7!05M!V#J"JW-!01)!6>'Z!7>07!7>*!='+*!='170A16!0!7+%1=07*)!+*='+)!9+'<!I-I?J!#I#!

hYJ!:+!H(!7'!"?-X"J!h]J!
"K
C!:*0+M!!#I?!

U&*!<')*56!G+'FA)*!01!0&*!*67A<07*!9'+!*F*+:!6A1&5*!7%+cA)A7*!*F*17!VLA&M!?WM!gF*+055!7>*!0F*+0&*!#w!#IK!

0&*!+01&*!A6!K"J!:*0+6!V"?!f!""K"W!A1!B%07'+A0!01)!?#]!:*0+6!V"?!f!X]JW!A1!e070b0'0-!='<G0+0c5*!7'!#II!

7>*!?JJ!:*0+! V#I!f!]I]W!#w!0&*! +01&*!=05=%507*)! A1!('F*+7:! V('%)*+'%,!*7!05M-!#J"#cWM!`>*!0&*6!'9!#IY!

7%+cA)A7*!*F*176!A1!B%07'+A0!01)!e070b0'0!='++*6G'1)!7'!7>*!0&*6!=05=%507*)!07!*0=>!='++*=7*)!)*G7>!#I]!

01)! +01&*6! 9+'<!"]J!h"KJ! 7'! "_-"IJ!h"IJ! :+! H(-! 6A<A50+! 7'!Z>07!Z06!)*7*+<A1*)! A1! ('F*+7:! V_#J!#I_!

h"XJ!7'!"]-]?J!h]JJ!:+!H(WM!L+'<!J!7'!Y!b:+-!""!='+*6!V055!c%7!e^JY2?JJ#!01)!`01J?"K2_W!0+*!%60c5*!#IX!

7'! ='++*507*! 7%+cA)A7*! *F*176! 05'1&! 7>*! <0+&A1-! Z>A5*! 9+'<! Y! 7'! "]! b:+-! '15:! 9AF*! ='+*6! G+'FA)*!#YJ!

G'7*17A05!9'+!7%+cA)A7*!*F*176!='++*507A'16M!#Y"!

<"8" ;%&2@1%@,%&2.,%&&2)-1+%/3.#Y#!

KM?M"M J"0?294+09,2I)0#Y?!

S1!B%07'+A0-!7%+cA)A7*!*F*176!0+*!7>A=b-!='<<'15:!j"J=<-!01)!='++*507*!Z*55!9+'<!7>*!%GG*+!65'G*!7'!#YK!

7>*!7'G!'9!7>*!)*c+A6!0F0501=>*!01)!7>*!$Ab%+01&A!`+'%&>!VLA&M!KQ!6**!056'!De#!LA&M!De#MJ"WM!C'+*6!'1!#YI!

7>*!%GG*+!65'G*!V`01J_"J2#!01)!2?W!01)!'1!7>*!7'G!'9!7>*!B%07'+A0!^*c+A6!UF0501=>*!Ve^JY2?JJXW!#YY!

='170A1!'15:!c06A1!*F*176!Z>*+*06! 7>*! ='+*6! A1! 7>*!$Ab%+01&A!`+'%&>! Ve^JY2?JJ_!01)!`01J_"J2YW!#Y]!

='170A1! c06A1! *F*176! 01)! 6=077*+*)! A6'507*)! *F*176M! `Z'! '9! 7>*6*! A6'507*)! *F*176! 0+*! G+A<0+:!#Y_!

<'1'<0&<07A=!7%+cA)A7*6!)*G'6A7*)!)A+*=75:!097*+!7>*!`0%G'!01)!T0A<A>A0!*+%G7A'16!V('%)*+'%,!*7!#YX!

05M-! #J"#0WM!T*! A)*17A9A*)! ?J! c06A1! *F*176! A1! B%07'+A0-! 9+'<! ?XJ! h#IJ! 7'! "I-XKJ! hI_J:+! H(M! H06A1!#]J!

*F*176!:'%1&*+!7>01!Y!b0!VB"!7'!B"KW!='++*507*!A1!055!9AF*!='+*6-!Z>*+*06!*F*176!9+'<!Y!7'!"]!b0!VB"I!#]"!

7'! B?JW! ='++*507*! '15:! A1! ='+*6! e^JY2?JJ_! 01)! e^JY2?JJX! VB"I! 7'! B?JWM! `>*! <*01! +*=%++*1=*!#]#!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.7/21 

 

A17*+F056!'9!7>*6*!?J!c06A1!*F*176!A6!I#J!:*0+6M!g15:!e^JY2?JJX!='170A16!<07*+A05!'5)*+!7>01!d"]!b0!#]?!

ZA7>!0!+*=%++*1=*!A17*+F056!'9!7%+cA)A7*!*F*176!'9!X]!:*0+6M!`>A6! A<G'+7017!)A99*+*1=*!A1!+*7%+1!7A<*!#]K!

6%&&*676! 7>07! 7>*6*! 7%+cA)A7*!*F*176!=011'7!c*!%6*)!06!G+',:! 9'+!c06A1!*F*176! 9'+! 7>*!G*+A')!'5)*+!#]I!

7>01!d"]!b:+M!!#]Y!

S1!e070b0'0-!7%+cA)A7*!*F*176!0+*!='<<'15:!rI=<27>A=b-!01)!'97*1!>'<'&*1A6*)!A1!7>*!>*<AG*50&A7*!#]]!

c0=b&+'%1)!c*=0%6*!'9! 6*F*+*!cA'7%+c07A'1-!>*1=*!0!>A&>*+!%1=*+70A17:! A1!'%+! A17*+G+*7A'1!'9! 7>A1!#]_!

*F*176!06!A6'507*)!'+!c06A1!*F*176!7>01!9'+!B%07'+A0!01)!('F*+7:M!T*!A)*17A9:!"X!c06A1!*F*176!Ve"!7'!#]X!

e"XW! )*G'6A7*)! A1! e070b0'0! c*7Z**1! "]Jh"KJ! 01)! "Y-KJJh]_J! :+! H(! VLA&M! IQ! 6**! 056'! De#! LA&M!#_J!

De#MJ#WM!H06A1!*F*176!:'%1&*+!7>01!I!b0!0+*!'15:!+*='&1A6*)!A1!7>*!7%+cA)A7*!G50A1!Ve"!7'!eXWM!C'+*6!#_"!

`01J_"J2X-! 2"J! 01)! 2"?!<'675:! +*='+)! c06A1! *F*176!Z>A5*! ='+*6! `01J_"J2""! 01)! 2"#! 0+*! 6=077*+*)!#_#!

ZA7>!A6'507*)!*F*176M!H06A1!*F*17!e"J!)07*)!07!I-"?Jh#XJ!:+!H(!A6!7>*!'15:!*F*17!7>07!='++*507*6!A1!#_?!

7>*!7%+cA)A7*!G50A1!V`01J_"J2"JW!01)!7>*!)**G26*0!901!V`01J?"K2_WM!3'!'7>*+!*F*176!A1!7>*!)**G26*0!#_K!

901! ='++*507*! ZA7>! %G65'G*! *F*176! c*=0%6*! '9! 7>*! 50=b! '9! 0&*! 'F*+50G! A1! ='+*6M! U57>'%&>! 7>A6!#_I!

=>0+0=7*+A6*6!7>*<!06!A6'507*)!*F*176-!7>*:!5Ab*5:!+*G+*6*17!c06A1!*F*176!06!7>*!='+*!Z06!='55*=7*)!A1!#_Y!

7>*!)**G26*0!901!07!7>*!'%75*7!'9!7>*!e070b0'0!`%+cA)A7*!D:67*<M!#_]!

KM?M#M J"0E23(4+59,2I)00#__!

`Z*17:2*A&>7! c06A1! *F*176! 0+*! 6:1=>+'1'%6! A1! 7Z'!'+!<'+*! +*2*17+0176! 'F*+! 7>*! 5067! d"Y! b:+-! 01)!#_X!

7>*+*9'+*!9%59A5!7>*!=+A7*+A0!'9!<0+&A1!*F*176!VLA&M!YQ!6**!056'!De#!LA&M!De#MJ?WM!`*1!<0+&A1!*F*176!0+*!#XJ!

)'=%<*17*)!A1!7>*!7>+**!+*2*17+0176!V$?-!$I-!$_-!$"#-!$#?-!$?J-!$??-!$?I-!$K"-!01)!$K?Q!`0c5*!KWM!#X"!

$K!01)!$Y!0+*!A)*17A9A*)!9+'<!='++*507AF*!c06A1!*F*176!A1!('F*+7:!01)!B%07'+A0!c%7!056'!='++*507*!7'!#X#!

A6'507*)! *F*176! A1!e070b0'0M! `>*! +*<0A1A1&! "Y!<0+&A1! *F*176! 0+*! '15:! ='++*507AF*! A1! ('F*+7:! 01)!#X?!

B%07'+A0!V$]-!$X2""-!$"?2"K-!$"Y-!$"_2"X-!$##-!$#Y2#_-!$?"2?#-!01)!$?KQ!`0c5*!KWM!U55!c06A1!*F*176!#XK!

A1!B%07'+A0-!*,=*G7!9'+!7>*!7Z'!:'%1&*67!B"!01)!B#!)07*)!07!?XJ!h#IJ!01)!]XJ!h#JJ!:+!H(-!9%59A5!7>*!#XI!

=+A7*+A0!'9!<0+&A1!*F*176M!g+A&A1055:-!B"!01)!B#!Z*+*!1'7!+*='&1A6*)!06!<0+&A1!*F*176!6A1=*!7>*:!)A)!#XY!

1'7!='++*507*!7'!c06A1!*F*176!A1!('F*+7:M!$'Z*F*+-!c*=0%6*!B"!01)!B#!='++*507*!7'!A6'507*)!*F*176!A1!#X]!

e070b0'0! 01)! c*=0%6*! <07*+A05! :'%1&*+! 7>01! _#J! :+! H(! Z06! 1'7! +*7+A*F*)! A1! ('F*+7:! ='+*6-! Z*!#X_!

A17*+G+*7!7>*<!06!<0+&A1!*F*176!06!055!c06A1!*F*176!A1!B%07'+A0!0+*!<0+&A1!*F*176!V$"!01)!$#!A1!`0c5*!#XX!

KWM!!?JJ!

U!9%+7>*+!"I!c06A1!*F*176!A1!('F*+7:-!)07*)!9+'<!Y!7'!"Y!b:+!V(#K-!(#Y-!(?J-!(??-!(?_-!(KJ-!(KX-!(I]2?J"!

Y"-! (Y?-! (YI!01)!(YYW-! ='++*507*! 7'!"Y! A6'507*)!*F*176! A1! ='+*!e^JY2?JJ_-! 01)!0+*! A17*+G+*7*)!06!?J#!

<0+&A1!*F*176!V$"I-!$"]-!$#J-!$#"-!$#K-!$#I-!$#X-!$?Y2KJ-!$K#!01)!$KK2KYQ!`0c5*!KWM!`>07!6G*=A9A=!?J?!

G*+A')! +*='+)*)! A1! B%07'+A0! '15:! c:! ='+*6! e^JY2?JJ_! 01)! e^JY2?JJX! A6! =>0+0=7*+A6*)! c:! 01!?JK!

%1b1'Z1!1%<c*+!'9!e^JY2?JJ_! A6'507*)!*F*176!1'7! +*='&1A6*)!06!B%07'+A0!c06A1!*F*176!)%*! 7'!0!?JI!

50=b!'9!)070-!06!='+*!e^JY2?JJX!A6!5'=07*)!'1!0!7'G'&+0G>A=!>A&>M!S1!0))A7A'1-!)%+A1&!7>*!G*+A')!J2Y!?JY!

b:+! +*='+)*)! A1! 055! ='+*6-! 6*F*1!c06A1! *F*176! 1'7! +*='+)*)! A1!e^JY2?JJX! VB"2#-! B_2X-! B""2"#! 01)!?J]!

B"KW! 9%59A5! 7>*! =+A7*+A0! '9! <0+&A1! *F*176M! `>*6*! 'c6*+F07A'16! ='19A+<! 7>07! 7>*! "I! ='++*507*)! c06A1!?J_!

*F*176!A1!('F*+7:!ZA7>!A6'507*)!*F*176!A1!e^JY2?JJ_!0+*!<0+&A1!*F*176M!?JX!

gF*+055-!7>*!<0+&A126=05*!='++*507A'1!+*6%576!A1!7>*!A)*17A9A=07A'1!'9!KY!<0+&A1!*F*176!)*G'6A7*)!9+'<!?"J!

?XJ!h"]J!7'!"Y-KIJ!h?"J!:+!H(-!ZA7>!01!0F*+0&*!0&*!%1=*+70A17:!'9!d"]J!:*0+6!V+01&A1&!9+'<!Y!7'!KJJ!?""!

:*0+6Q!`0c5*!KWM!!?"#!

>: 4("5#""(-)!?"?!

A"#" B-&1(C6-D2E3.%&+*+/.%?.16&7+0+123..?"K!

`>*!066'=A07A'16!'9!c*17>A=!9'+0<A1A9*+6!='170A1*)!A1!c06A1!01)!A6'507*)!*F*176!6%&&*67!0!6>*59!*)&*!?"I!

'+A&A1!'9!7>*!+*Z'+b*)!<07*+A05!ZA7>A1!"IJ2#JJ!<!'9!Z07*+!)*G7>!A1!B%07'+A0!01)!('F*+7:-!01)!"IJ2?"Y!

YJJ!<!'9!Z07*+!)*G7>! A1!e070b0'0!V('%)*+'%,!*7!05M-!#J"#0Q!#J"#cWM! S6'507*)!*F*176! A1!7>*!7+*1=>!?"]!

A17*+G+*7*)! 06!<0+&A1! *F*176! 056'! +*Z'+b!<07*+A05! 9+'<! 7>*! %GG*+! 65'G*-!Z>A=>! ='++'c'+07*6! 7>07!?"_!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.8/21 

 

7%+cA)A7:!=%++*176!'+A&A107*!9+'<!7>*!%GG*+!65'G*!01)!6%&&*676!0!65'G*!90A5%+*!'+A&A1!'9!<'67!&+0FA7:!?"X!

95'Z6M! `>A6! 6%&&*67A'1! A6! 6%GG'+7*)! c:! 7>*! G+*6*17! )0:! >A&>! 6707*! '9! A1670cA5A7:! '9! 7>*! $Ab%+01&A!?#J!

e0+&A1l6!%GG*+!65'G*!066'=A07*)!ZA7>!&06!01)!95%A)6!V;*ZA6!01)!e0+6>055-!"XXYQ!g+GA1-!#JJKQ!L0%+*!*7!?#"!

05M-!#JJYW-!01)!>A&>!6*)A<*17!6%GG5:!)%+A1&!7>*!$'5'=*1*!V$A=b6!01)!D>01b0+-!#JJ?Q!U))A1&7'1!*7!05M-!?##!

#JJ]Q! ;*ZA6! *7! 05M-! #JJKWM! U7! <0+&A126=05*-! 9AF*! <0+&A1! *F*176! 0+*! A17*+G+*7*)! 06! 7+A&&*+*)! c:!?#?!

<*=>01A6<6!'7>*+!7>01!65'G*!90A5%+*O!$X-!$##-!$#?!01)!$#_!Z>A=>!='170A1!07!5*067!'1*!>:G*+G:=1A7*-!?#K!

01)!$I!Z>A=>!A6!0!G+A<0+:!<'1'<0&<07A=!7%+cA)A7*M!`>*!+*<0A1A1&!K"!<0+&A1!*F*176!0+*!+*507*)!7'!?#I!

6:1=>+'1'%6! 65'G*! 90A5%+*6! 05'1&! 7>*! "JJ! b<25'1&! 1'+7>*+1! $Ab%+01&A! e0+&A1! 01)! 055! '+A&A107*)!?#Y!

ZA7>A1!"IJ2YJJ!<!'9!Z07*+!)*G7>!6A1=*!d"Yb0!V`0c5*!KQ!6**!056'!De#!LA&M!De#MJ?WM!!?#]!

D:1=>+'1A=A7:! '9! 7+A&&*+! 'F*+! 6%=>! ZA)*! 0+*06! A6! +*='&1A6*)! 06! 7>*! <'67! 5Ab*5:! 6A&107%+*! '9! 50+&*!?#_!

*0+7>a%0b*6! A1! '7>*+! +*&A'16! '9! 7>*! Z'+5)! V8+0=A0! *7! 05M-! #J"JQ! 8'5)9A1&*+! *7! 05M-! #JJ?Q! #J"#W-!?#X!

057>'%&>!67'+<6!01)!76%10<A!Z0F*6!<0:!'==06A'1055:!7+A&&*+!&+0FA7:!95'Z6!01)!65'G*!90A5%+*6!Ve%5)*+!??J!

*7!05M-!#JJ"Q!(%A&!*7!05M-!#JJKWM!B*G*07*)!67'+<6!>0F*!'==%++*)!05'1&!7>*!1'+7>*+1!$Ab%+01&A!e0+&A1!??"!

'F*+! 7>*! ;07*! $'5'=*1*! V(0&*! *7! 05M-! #J"JW-! 01)! 0+*! 5Ab*5:! 7'! >0F*! 099*=7*)! 7>*! 6*095''+! c:!??#!

+*<'cA5A6A1&! 6%+9A=A05! 6*)A<*176! '9! 7>*! 6>*59! '+! 7'! >0F*! 7+A&&*+*)! 6*)A<*17! 5Aa%*90=7A'1! V;**! 01)!???!

N)Z0+)6-!"X_YQ!e0!*7!05M-! #J"JQ!8'5)9A1&*+!*7! 05M-! #J"#WM!(%A&!*7! 05M! V#JJKW! =>0+0=7*+A\*)! 6*)A<*17!??K!

&+0FA7:!95'Z6!)A+*=7*)!)'Z12=01:'1!)%+A1&!67'+<6!'1!7>*!C05A9'+1A0!<0+&A1-!01)!e%5)*+!*7!05M!V#JJ"W!??I!

)*6=+Ac*)!0!67'+<2&*1*+07*)!7%+cA)A7*!07!YIJ!<!Z07*+!)*G7>! A1!0!=01:'1!>*0)!9*Z!<'17>6!097*+!0!??Y!

50+&*!>A67'+A=05!67'+<!A1!7>*!H0:!'9!HA6=0:M!L%+7>*+<'+*-!7%+cA)A7:!=%++*176!&*1*+07*)!)%+A1&!67'+<6!??]!

0+*! 7:GA=055:! 5*66! F'5%<A1'%6! 01)! 6G+*0)! 'F*+! 6<055*+! &*'&+0G>A=! 0+*06! 7>01! 7>'6*! 7+A&&*+*)! c:!??_!

*0+7>a%0b*6!V8'+65A1*!*7!05M-!#JJJQ!8'5)9A1&*+!*7!05M-!#JJ]Q!H5%<c*+&!*7!05M-!#JJ_WM!`>*:!056'!%6%055:!??X!

6*775*!A1!Z07*+!)*G7>!r!"JJJ!<!V(%A&!*7!05M-!#JJKWM!`>*!e070b0'0!=01:'1l6!>*0)!='170A16!0!670=b!'9!?KJ!

+*=*17!=<27>A=b!7%+cA)A7*6!+*='+)*)! A1!YIJ!<!Z07*+!)*G7>-!6*)A<*17'5'&A=055:!6A<A50+!7'!7>*!67'+<2?K"!

A1)%=*)! 7%+cA)A7*6! 9'%1)! A1! 7>*! H0:! '9! HA6=0:! V('%)*+'%,-! #J"#Q! ('%)*+'%,! *7! 05M-! #J"#0WM! NF*1! A9!?K#!

='19A+<*)!05'1&! 7>*!$Ab%+01&A!e0+&A1-! 7>*6*! 67'+<2+*507*)! 7%+cA)A7*6! 0+*! 5Ab*5:! 7'!c*! +*67+A=7*)! 7'!?K?!

=01:'1!>*0)6!01)!1'7!'c6*+F*)!07!Z07*+!)*G7>!j!"JJJ!<!Z>*+*!Z*! 9'%1)!)**G26*0! 6:1=>+'1'%6!?KK!

7%+cA)A7*6M!`6%10<A!Z0F*6!<0:!056'!&*1*+07*!65'G*!90A5%+*6!'+!7%+cA)A7:!=%++*176!)A+*=7*)!)'Z1265'G*!?KI!

01)! A1A7A07*)! '1! 7>*! ='17A1*1705! 6>*59! VD>01<%&0<-! #JJYWM! `>*! 50+&*67! >A67'+A=05! 76%10<A! 099*=7A1&!?KY!

7>*! +*&A'1! G+')%=*)! 0! +%12%G! '9! d"J!<! 1'+7>! '9! 8A6c'+1*! 01)!Z06! 7+A&&*+*)! c:! 7>*! 5'=05!eZ! ]M"!?K]!

8A6c'+1*!*0+7>a%0b*!'9!#I!e0+=>!"XK]!V^'Z1*6!*7!05M-!#JJJQ!^'6*+!01)!T*cc-!#JJ?WM!g7>*+!76%10<A!?K_!

+%12%G6! '9! "J!<! A17*+G+*7*)! 06! 5Ab*5:! &*1*+07*)! c:! 5'=05! *0+7>a%0b*6! 0GG*0+! A1! 7>*! 3*Z! [*0501)!?KX!

G05*'276%10<A6!+*='+)!V8'99!01)!^'<A1*:2$'Z*6-!#JJXWM!`>*!76%10<A!&*1*+07*)!c:!7>*!#?!e0:!"XYJ!?IJ!

eZ!XMI!C>A5*01!*0+7>a%0b*-!7>*!50+&*67!*0+7>a%0b*!*F*+!+*='+)*)!Z'+5)ZA)*-!+*6%57*)!A1!0!?!<2>A&>!?I"!

+%12%G!07!8A6c'+1*!01)!KMI!<!A1!$0Zb*p6!H0:!V()*+)"'*3('+-WM!`>A6!6%&&*676!7>07!76%10<A6!G'7*17A055:!?I#!

0c5*! 7'! 7+A&&*+! 65'G*! 90A5%+*6! 0+*!<'+*! 5Ab*5:! 7'!c*! &*1*+07*)!c:! 5'=05! *0+7>a%0b*6-!Z>A=>! &+'%1)2?I?!

6>0bA1&!A6!90+!<'+*!5Ab*5:!7'!7+A&&*+!65'G*!90A5%+*6!7>01!7>*!76%10<A6!Z0F*!A76*59M!?IK!

N0+7>a%0b*6!0+*!7>*+*9'+*!7>*!<'67! 5Ab*5:! 7+A&&*+A1&!<*=>01A6<!)%+A1&!7>*! 5067!6*025*F*5!>A&>6701)!?II!

9'+!7>*!&*1*+07A'1!'9!6:1=>+'1'%6!65'G*!90A5%+*6!07!7>*!'+A&A1!'9!<0+&A1!*F*176-!06!A19*++*)!A1!'7>*+!?IY!

0=7AF*! <0+&A16! V*M&M! 3')0! *7! 05M-! #JJ_Q! 8+0=A0! *7! 05M-! #J"JQ! 8'5)9A1&*+! *7! 05M-! #J"#WM! D7'+<6! 01)!?I]!

76%10<A6! 0+*! G'66Ac5:! 6*='1)0+:! G50:*+6! )%+A1&! 7>*! <0+A1*! 7+01&+*66A'1M! NF*1! A9! 7>*! 0F*+0&*!?I_!

+*=%++*1=*! A17*+F05!'9!<0+&A1!*F*176!F0+A*6! 65A&>75:!c*7Z**1! 7>*!;07*!$'5'=*1*!>A&>6701)! VdKKJ!:+!?IX!

'F*+!7>*!5067!]MI!b:+W!01)!7>*!;07*!(5*A67'=*1*!f!N0+5:!$'5'=*1*!<0+A1*!7+016&+*66A'1!Vd?]I!:+!9+'<!?YJ!

]MI!7'!"Yb0W-!A7!A6!G'66Ac5*!7>07!*0+7>a%0b*!&+'%1)!6>0bA1&!Z06!1'7!7>*!6'5*!7+A&&*+A1&!<*=>01A6<!'9!?Y"!

6:1=>+'1'%6! 65'G*! 90A5%+*6!c*9'+*!]MI!b0M! S7! A6! *,7+*<*5:!)A99A=%57! 7'!*67A<07*! 7>*! A<G0=7!'9! 67'+<6!?Y#!

01)!76%10<A6!Z0F*6!'1!65'G*!670cA5A7:!)%+A1&!7>*!<0+A1*!7+016&+*66A'1M!C'16*a%*175:-!A9!7>*!7%+cA)A7*!?Y?!

+*='+)!'9!7>*!1'+7>*+1!$Ab%+01&A!e0+&A1!A6!='16A)*+*)!0!&'')!G+',:!9'+!G05*'2*0+7>a%0b*6!)%+A1&!7>*!?YK!

;07*!$'5'=*1*!01)!G+'FA)*6!0!=05*1)0+!'9!"]!50+&*!*0+7>a%0b*6!7>07!'==%++*)!A1!7>*!+*&A'1!c*7Z**1!?YI!

?XJ!h"]J!01)!]K_J!h"#J!:+!H(!ZA7>!01!0F*+0&*! +*7%+1! 7A<*!'9! dKKJ!:*0+6-! 7>*! ;07*!(5*A67'=*1*!f!?YY!

N0+5:!$'5'=*1*!G0+7!'9!7>A6!+*='+)!A1=%+6!01!A1=+*06*)!%1=*+70A17:M!3*F*+7>*5*66-!7>*!7%+cA)A7*!+*='+)!?Y]!

)%+A1&! 7>*!<0+A1*! 7+016&+*66A'1! ='%5)! c*! %6*! ='<G5*<*170+:! 7'! 7>*! ;07*! $'5'=*1*! >A&>6701)! 7'!?Y_!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.9/21 

 

='167+0A17! 7>*! *0+7>a%0b*! >0\0+)! '1! 7>*! 0+*0-! b1'ZA1&! 7>07! 7>*! +*=%++*1=*! A17*+F056! <0:! c*!?YX!

%1)*+*67A<07*)!01)!7>*!>0\0+)!'F*+*67A<07*)M!?]J!

A"!" 4%6&,2.-/0.5-*/+1602.231+5-1+%/.%?.'-)2%@2-&1(C6-D23.?]"!

`>*!X!b:+25'1&!='06705!G05*'2*0+7>a%0b*!+*='+)!A6!7A<*!='++*507AF*!7'!<0+&A1!*F*176!VLA&M!]WM!`>*!#w!?]#!

0&*!+01&*!'9!<0+&A1!*F*176!'F*+5A*6!7>*!0&*!'9!055!<0+A1*!7*++0=*6!%G5A976!*,=*G7!'1*!07!(0b0+0*!+AF*+!?]?!

<'%7>!01)!'1*!07!e0>A0!G*1A16%50M! `>*6*!%G5A976!Z*+*! A17*+G+*7*)!06! 7>*! +*6%57!'9! 7>*! +%G7%+*!'9!?]K!

1*0+26>'+*!80c5*!N1)!01)!;0=>501!?! 90%576! VTA56'1!*7!05M-!#JJ]Q!;A7=>9A*5)!*7!05M-!#J"JWM!C'1=5%6A'16!?]I!

0+*!>'Z*F*+!6'<*7A<*6!*a%AF'=05O!$K!01)!$"J!0+*!7A<*!='++*507AF*!7'!7>*!+%G7%+*!'9!7>*6*!7Z'!90%576!?]Y!

6%&&*67A1&! 0! 6A<%5701*'%6! +%G7%+*! '9! 7>*! 7Z'! 90%576! '+! 0! +%G7%+*! '9! 7>*! 6%c)%=7A'1! A17*+90=*Q! $"!?]]!

='++*507*6!ZA7>!%G5A976!07!7>*!(0b0+0*!+AF*+!<'%7>!01)!e0>A0!(*1A16%50!01)!ZA7>!0!G05*'276%10<AM!!?]_!

gF*+! 7>*! 5067! ]MI! b:+-! 7*1!<0+&A1! *F*176! ='++*507*! 7'! 7>*! G05*'2*0+7>a%0b*! +*='+)! '1501)M! `>*6*!?]X!

<0+&A1!*F*176!0+*!G0+7!'9!0!&+'%G!'9!#J!G0+7A=%50+5:!50+&*!<0+&A1!*F*176!A)*17A9A*)!'F*+!7>*!5067!"Y!b0!?_J!

V`0c5*!KQ!6**!056'!De#!LA&M!De#MJ?W-!=>0+0=7*+A\*)!c:!0!dKJ!=<27>A=b!7%+cA)A7*! 50:*+!)*G'6A7*)!'1!0!?_"!

7'G'&+0G>A=!>A&>! A1!B%07'+A0-!d#IJ!<!0c'F*! 7>*!<0A1!6*)A<*17!G07>Z0:6! V='+*!e^JY2?JJXWQ! 6%=>!?_#!

7>A=b1*66! A6! 7ZA=*! 7>07! '9! 7%+cA)A7*6! A1! '7>*+! ='+*6M! `>*:! ='++*6G'1)! 7'! *,=*G7A'1055:! F'5%<A1'%6!?_?!

7%+cA)A7:!=%++*176!7+A&&*+*)!6A<%5701*'%65:!A1!7>*!7>+**!+*2*17+0176M!D%=>!6*)A<*17'5'&A=05!*FA)*1=*6!?_K!

='%G5*)! ZA7>! 7>*! 6:67*<07A=! ='++*507A'1! ZA7>! '1501)! +*='+)! 0+*! ='16A67*17! ZA7>! 0! 7+A&&*+A1&! c:!?_I!

6%c)%=7A'1!*0+7>a%0b*6!A1A7A07*)!'1!7>*!B0%b%<0+0!6*&<*17!'9!7>*!6%c)%=7A'1!A17*+90=*M!!?_Y!

D5'G*! 90A5%+*! 7+A&&*+A1&! 01)! 7%+cA)A7*! )*G'6A7A'1!)*G*1)!<'+*!'1! 7>*! 6>0bA1&! A17*16A7:! 9*57! '1! 7>*!?_]!

65'G*! 7>01! '1! 7>*!<0&1A7%)*! '9! 7>*! *0+7>a%0b*! A76*59M! `>*! 6>0bA1&! A17*16A7:! =01! c*! *F05%07*)! c:!?__!

=05=%507A1&! 7>*! G*0b! &+'%1)! 0==*5*+07A'1! V(8UW! V;**! 01)! N)Z0+)6-! "X_YQ! ^'%&506-! #JJJWM! `>*! (8U!?_X!

7>+*6>'5)!9'+!65'G*!90A5%+*!01)!7%+cA)A7:!=%++*17!&*1*+07A'1!A1!='1)A7A'16!6A<A50+!7'!7>*!%GG*+!65'G*!'9!?XJ!

7>*!1'+7>*+1!$Ab%+01&A!e0+&A1!+01&*6!9+'<!JMJ_!7'!JMY!&!01)!<'+*!5Ab*5:!9+'<!JMJ_!7'!JM"I!&!V;**!*7!?X"!

05M-!"XXXQ!;:b'%6A6!*7!05M-!#JJ#Q!D7+066*+!*7!05M-!#JJ]Q!3')0!*7!05M-!#JJ_Q!^01!*7!05M-!#JJXQ!6**!056'!De?WM!?X#!

H:!%6A1&!7>*!(8U!*<GA+A=05!077*1%07A'1!+*507A'16>AG6!'9!C'%6A16!*7!05M!V"XXXW!01)!DA!01)!eA)'+AZ0b0!?X?!

V"XXXW-!Z>A=>!0+*!c*67!6%A7*)!9'+!7>*!+*&A'1-!Z*!*67A<07*)!7>*!*0+7>a%0b*!<0&1A7%)*!VeZW!01)!7>*!?XK!

5'=07A'1! '9! 7>*! >:G'=*17+*! V)*G7>! 01)! )A6701=*! 9+'<! 7>*! %GG*+! 65'G*W! '9! G05*'*0+7>a%0b*6!?XI!

+*6G'16Ac5*!9'+!7>*!7+A&&*+A1&!'9!%GG*+!65'G*!90A5%+*6M!`>A6!*10c5*)!%6!7'!=+*07*! A6'<0&1A7%)*!<0G6!?XY!

01)!7'! A)*17A9:!0+*06!Z>*+*!01!*0+7>a%0b*!'9!0!&AF*1!<0&1A7%)*!01)!'+A&A1!>06!7'!'==%+!7'!7+A&&*+!?X]!

6:1=>+'1'%6!65'G*!90A5%+*6!01)!7%+cA)A7:!=%++*176!VLA&M!_Q!6**!056'!De?!LA&M!De?WM!D%G*+G'6A1&!7>*6*!?X_!

A6'<0&1A7%)*! <0G6! 'F*+! 7>*! b1'Z1! 0=7AF*! 90%576! VD7A+5A1&! *7! 05M-! #J"#Q! ;A7=>9A*5)! *7! 05M-! A1! G+*66W!?XX!

G+'FA)*6! 7>*!<*016! 7'! A19*+! 7>*! 6'%+=*6!'9!G05*'2*0+7>a%0b*6! =0G0c5*!'9! &*1*+07A1&!'%+!)**G26*0!KJJ!

7%+cA)A7*!+*='+)M!V`0c5*!IQ!6**!056'!De?!LA&M!De?WM!!KJ"!

T*!)A6+*&0+)!%6A1&!0!(8U!7>+*6>'5)!'9!JM"I!&! 9'+! 7>*! 7+A&&*+A1&!'9! 7%+cA)A7:!=%++*176!06! 7>A6!Z'%5)!KJ#!

6%&&*676!7>07!7>*!"]!;07*!$'5'=*1*!<0+&A1!*F*176!Z*+*!055!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6-!Z>A=>!KJ?!

A6! F*+:!%15Ab*5:! V`0c5*!IWM!U!<'+*! +*06'10c5*!(8U! 7>+*6>'5)!c*7Z**1!JMJ_!01)!JM"!&! 6%&&*676! 7>07!KJK!

7>*6*! *F*176! Z*+*! 066'=A07*)! ZA7>! +%G7%+*6! '9! %GG*+! G507*! 90%576! '+! 7>*! 6%c)%=7A'1! A17*+90=*-! 055!KJI!

=0G0c5*!'9!&*1*+07A1&!eZ!i!]M?M!`>A6! 5077*+! A17*+G+*707A'1! A6!<'+*!='16A67*17!ZA7>!'%+! 9A1)A1&6! 7>07!KJY!

'15:!"J!'%7!'9!7>*6*!"]!<0+&A1!*F*176!='++*6G'1)!7'!50+&*!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6M!`>*6*!KJ]!

F05%*6!'9!(8U!0+*!056'!*,7+*<*5:!=5'6*)!7'!7>07!)*7*+<A1*)!05'1&!7>*!/0G01!V3')0!*7!05M-!#JJ_W!01)!KJ_!

U5&*+A01!<0+&A16!V^01!*7!05M-!#JJXWM!KJX!

`>*! "]! <0+&A1! *F*176! G+'FA)*! 0! <*01A1&9%5! =05*1)0+! '9! eZ! i! ]M?! G05*'2*0+7>a%0b*6! 7>07! >0F*!K"J!

099*=7*)!7>*!+*&A'1!c*7Z**1!?XJ!h"]J!01)!]-K_J!h"#J!:+!H(!O!"J!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6!K""!

01)! ]! %GG*+! G507*! *0+7>a%0b*6! V`0c5*6! K! 01)! IWM! `>*! +*6%576! 6>'Z! 7>07! '15:! 7>+**! '%7! '9! 7>*! #Y!K"#!

b1'Z1! 0=7AF*! 90%57! 6'%+=*6! +*='&1A\*)! c:! D7A+5A1&! *7! 05M! V#J"#W! A1! 7>*! '996>'+*! 1'+7>*+1! $Ab%+01&A!K"?!

e0+&A1!V90%576!#-!Y!01)!]-!10<*5:!7>*!B0%b%<0+0!6%c)%=7A'1!A17*+90=*!6*&<*17-!B%07'+A0!D'%7>!"!01)!K"K!

U+*A5!H01bQ!`0c5*!IW!0+*!+*6G'16Ac5*!9'+!7>A6!)**G!6*0!7%+cA)A7*!+*='+)M!!K"I!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.10/21 

 

A"8" F2,6&&2/,2.+/12&G-)3.%?.)-&*2.2-&1(C6-D23..K"Y!

g%+! 7%+cA)A7*! G05*'6*A6<'5'&:! 0GG+'0=>! +*F*056! 7>07! 7>*! +*=%++*1=*! A17*+F05! VBSW! '9! eZ! i! ]M?!K"]!

*0+7>a%0b*6!+01&*6!9+'<!"IJ!7'!"#KJ!:*0+6!ZA7>!01!0F*+0&*!'9!KKJ!:*0+6!)%+A1&!7>*!;07*!$'5'=*1*!K"_!

VLA&6M!X!01)!"JWM!D*A6<'5'&A=05!<')*55A1&!6>'Z6!7>07!7>*!7>+**!0=7AF*!90%576!A)*17A9A*)!06!7>*!G'7*17A05!K"X!

6'%+=*6!'9!'%+!G05*'2*0+7>a%0b*6!>0F*!01!*<GA+A=05!BS!'9!+%G7%+*!'9!"?JJ2"Y]J-!??KJ-!01)!]#J!:*0+6!K#J!

V`0c5*!IQ!6**!056'!De"Q!D7A+5A1&!*7!05M-!#J"#WM!U66%<A1&!7>07!%GG*+!G507*!90%576!+%G7%+*!A1)*G*1)*175:!K#"!

9+'<! 7>*! 6%c)%=7A'1! A17*+90=*! VD7A+5A1&! *7! 05M-! #J"#W-! 7>*! 0F*+0&*! BS! '9! 90%57! +%G7%+*6! Z'%5)! c*!K##!

='<G+A6*)!c*7Z**1!?XJ!01)!KYJ!:*0+6-!Z>A=>!9A76!Z*55!ZA7>!7>*!KKJ!:*0+6!BS!'9!<0+&A1!*F*176M!^%+A1&!K#?!

7>*!;07*!(5*A67'=*1*!f!N0+5:!$'5'=*1*-!<0+&A1!*F*176!>0)!01!0F*+0&*!BS!'9!?IJ!:*0+6-!+01&A1&!9+'<!0!K#K!

9*Z!:*0+6! 7'!%G! 7'!""JJ!:*0+6-!Z>A=>! A6! A1!&'')!0&+**<*17!ZA7>! 7>*!*67A<07*)!0F*+0&*!BS!'9! 90%57!K#I!

+%G7%+*6!9+'<!D7A+5A1&!*7!05M!V#J"#WM!K#Y!

`>*!BS!'9!7>*!"J!50+&*!<0+&A1!*F*176!7+A&&*+*)!c:!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6!F0+A*6!9+'<!?]J!K#]!

7'!#JXJ!:*0+6!)%+A1&!7>*!;07*!$'5'=*1*!ZA7>!057*+107A1&!G*+A')6!'9!>A&>!01)!5'Z!BS-!01)!01!0F*+0&*!BS!K#_!

'9! d_JJ! :*0+6M! U! 6A<A50+! G077*+1! A6! +*='+)*)! 9'+! 7>*! ;07*! (5*A67'=*1*! f! N0+5:! $'5'=*1*! G*+A')M!K#X!

U66%<A1&! 7>07! 6%c)%=7A'1! A17*+90=*! *0+7>a%0b*6! 0+*! 7>*! 6'5*! 7+A&&*+A1&!<*=>01A6<!'9! 7>*6*! 50+&*!K?J!

<0+&A1!*F*176!'F*+! 7>*! 5067!"Y!b:+-! 7>A6!G077*+1!'9!BS! 6%&&*676! 7Z'!)A99*+*17! 7*=7'1A=! +*&A<*6!ZA7>!K?"!

G*+A')6!'9! A17*16*!0=7AFA7:!6*G0+07*)!c:!G*+A')6!'9!+*507AF*!a%A*6=*1=*!VLA&M!XWM!D%=>!6=*10+A'6!>0F*!K?#!

c**1! 6%&&*67*)! c:! H*++:<01! *7! 05M! V"X_XW! 9'+! 7>*! $Ab%+01&A! e0+&A1-! (077'1! *7! 05M! V#JJXW! 9'+! 7>*!K??!

D%<07+0!<0+&A1! 01)!8'5)9A1&*+! *7! 05M! V#JJXQ! #J"?W! 9'+! 7>*!C06=0)A0!<0+&A1M!U=7AF*!G*+A')6! *,>AcA7!K?K!

6>'+7*+! )%+07A'16! VJMY2?! b:+25'1&W! 01)! )+067A=055:! 6>'+7*+! BS! V?JI2Y"J! :*0+6W! 7>01! a%A*6=*1=*! '1*6!K?I!

V"MI2?M#!b:+25'1&!ZA7>!BS! +01&*!'9!"K_J2#YIJ!:*0+6WM!`>*6*!BS6!)A99*+! 9+'<!7>*!G+*)A=7*)!"?JJ2"Y]J!K?Y!

:*0+6!=05=%507*)!%6A1&!6*A6<'5'&A=05!<')*55A1&!c:!D7A+5A1&!*7!05M!V#J"#WM!`>*!5077*+!BS6!0+*!=5'6*+!7'!7>07!K?]!

'c6*+F*)!)%+A1&!G*+A')6!'9!a%A*6=*1=*!7>01!7>07!)%+A1&!0=7AF*!G*+A')6M!`>*!BS!01)!eZ!'9!D7A+5A1&!*7!05M!K?_!

V#J"#W!0+*!<0,A<%<!F05%*6!)*7*+<A1*)!9+'<!*<GA+A=05!+*507A'16>AG6!01)!+*G+*6*17!7>*!7A<*!1**)*)!K?X!

9'+!7>*!6%c)%=7A'1!A17*+90=*!7'!0==%<%507*!*1'%&>!67+0A1!7'!+%G7%+*!7>*!9%55!5*1&7>!'9!7>*!B0%b%<0+0!KKJ!

6*&<*17M!U=7AF*!6*A6<A=!G*+A')6!+*='+)*)!A1!7>*!6*)A<*170+:!+*='+)!6%&&*67!7>07!A1!0!670c5*!7*=7'1A=!KK"!

+*&A<*!V='1F*+&*1=*!+07*-!65AG!+07*-!*7=zW-!7>*!)*9'+<07A'1!01)!*1*+&:!+*5*06*)!c:!7>*!6%c)%=7A'1!KK#!

A17*+90=*!<0:!c*!G0+7A7A'1*)!ZA7>!<%57AG5*!+%G7%+*6!&*1*+07A1&!*0+7>a%0b*6!5*66!7>07!eZ!_M#!f!_MKM!!KK?!

S6'<0&1A7%)*! <0G6! 6%&&*67! 7>07! 0! eZ! ]MI! f! _! *0+7>a%0b*! '1! 7>*! 6%c)%=7A'1! A17*+90=*! 6*&<*17!KKK!

Z'%5)! c*! *1'%&>! 7'! &*1*+07*! 0! (8U! '9! JMJ_! f! JM"! &! '1! 7>*! %GG*+! 65'G*! 01)! 7>*+*9'+*! 7+A&&*+!KKI!

6A<%5701*'%6!7%+cA)A7:!=%++*176!05'1&!7>*!1'+7>*+1!$Ab%+01&A!e0+&A1!V6**!De?!LA&M!De?WM!C'16A)*+A1&!KKY!

7>*! ='167+0A17! &AF*1! c:! ='+*!e^JY2?JJX! 01)! 7>*! G+*6*1=*! '9! 7%+cA)A7*6! '1! 7'G'&+0G>A=! >A&>6-!Z*!KK]!

G+'G'6*! 7>07! )%+A1&! 0=7AF*! G*+A')6! 7>*! B0%b%<0+0! 6*&<*17! '9! 7>*! 6%c)%=7A'1! A17*+90=*! G+')%=*)!KK_!

+*&%50+! 50+&*!eZ! ]MI! f! _! *0+7>a%0b*6M! `>*6*! *0+7>a%0b*6!<0:! 1'7! +%G7%+*! 7>*! 9%55! 5*1&7>! '9! 7>*!KKX!

B0%b%<0+0!6*&<*17!'+!+*5*06*!7>*!7'705!0==%<%507*)!67+0A1M!`>A6!A6!A1!&'')!0&+**<*17!ZA7>!7>*!7Z'!KIJ!

A19*++*)! <')*+07*! 6%c)%=7A'1! A17*+90=*! *0+7>a%0b*! eZ! ]! 01)! ]M"! Z>A=>! 099*=7*)! 7>*! 8A6c'+1*!KI"!

)A67+A=7!A1!"XK]!V^'6*+!01)!T*cc-!#JJ?WM!!KI#!

9: 5-)5,#"(-)!!KI?!

`>A6! 67%):! G+*6*176! 7>*! 9A+67! =>+'1'267+07A&+0G>A=! ='++*507A'1! '9! )**G26*0! 7%+cA)A7*6! 05'1&! 7>*!KIK!

1'+7>*+1!$Ab%+01&A!e0+&A1!'9!3*Z![*0501)-!9+'<!7>*!)*70A5*)!)*6=+AG7A'1!01)!0&*!)07A1&!'9!6A,7**1!KII!

6*)A<*17!='+*6!='55*=7*)!A1!7>*!('F*+7:-!B%07'+A0!01)!e070b0'0!+*2*17+0176M!U&*!<')*56!G+'FA)*!0!KIY!

G+*=A6*!0&*!*67A<07*!9'+!*F*+:!6A1&5*!7%+cA)A7*!)*G'6A7*)!6A1=*!7>*!;067!850=A05!e0,A<%<M!`>*!0&*!'9!KI]!

7%+cA)A7*6!+01&*6!9+'<!"]J!h"KJ!7'!"_-"IJ!h"IJ!:+!H(M!!KI_!

H06A126=05*! ='++*507A'16! '9! 7%+cA)A7*6! +*6%57! A1! 7>*! A)*17A9A=07A'1! '9! ?J! c06A1! *F*176! V6:1=>+'1'%6!KIX!

7%+cA)A7*6W! )*G'6A7*)! A1! B%07'+A0! c*7Z**1! ?XJ! h#IJ! 01)! "I-XKJ! hI_J:+! H(-! 01)! "X! c06A1! *F*176!KYJ!

)*G'6A7*)!A1!e070b0'0!c*7Z**1!"]J!h"KJ!01)!"Y-KJJ!h]_J!:+!H(M!(+*FA'%6!67%)A*6!>0F*!+*='&1A6*)!KY"!

]?!c06A1!*F*176!A1!('F*+7:-!)*G'6A7*)!c*7Z**1!_#J!h"XJ!01)!"]-]?J!h]JJ!:+!H(M!KY#!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.11/21 

 

e0+&A126=05*!='++*507A'16!+*6%57!A1!7>*!A)*17A9A=07A'1!'9!KY!<0+&A1!*F*176!V6:1=>+'1'%6!c06A1!*F*176W!KY?!

)*G'6A7*)! 9+'<!?XJ!h"]J! 7'! "Y-KIJ!h?"J! :+! H(-! 0<'1&!Z>A=>! 9'%+! 0+*! +*='&1A6*)! 06! =07067+'G>A=!KYK!

95'')6! )*G'6A76! V>:G*+G:=1A7*6W! 01)! '1*! 0! G+A<0+:! <'1'<0&<07A=! 7%+cA)A7*M! `>*! +*<0A1A1&! K"!KYI!

<0+&A1!*F*176!0+*!+*507*)!7'!6:1=>+'1'%6!65'G*!90A5%+*6!05'1&!7>*!<0+&A1M!KYY!

N0+7>a%0b*6!0+*!7>*!7+A&&*+A1&!<*=>01A6<!'9!7>*6*!65'G*!90A5%+*6!)%+A1&!7>*!6*025*F*5!>A&>6701)-!01)!KY]!

0+*!056'! 5Ab*5:! 7'!c*! 7>*!<0A1! 7+A&&*+A1&!<*=>01A6<!)%+A1&! 7>*!<0+A1*! 7+016&+*66A'1M!`>*! 7%+cA)A7*!KY_!

+*='+)! '9! 7>*! 1'+7>*+1! $Ab%+01&A! e0+&A1! A6! 7>*+*9'+*! 0! &'')! G+',:! 9'+! G05*'2*0+7>a%0b*6-!KYX!

='++'c'+07*)!c:!7>*!7A<*!='++*507A'1!ZA7>!'1501)!G05*'2*0+7>a%0b*!*FA)*1=*6M!K]J!

`>*! %6*! '9! *<GA+A=05! +*507A'16>AG6! *F05%07A1&! 7>*! %GG*+! 65'G*! 670cA5A7:! 055'Z6! %6! 7'! *67A<07*!K]"!

<0&1A7%)*!eZ!01)!5'=07A'1!V)*G7>!01)!)A6701=*!9+'<!7>*!%GG*+!65'G*W!'9!G05*'2*0+7>a%0b*M!`>*!K"!K]#!

<0+&A1!*F*176!='++*6G'1)!7'!eZ!i!]M?!*0+7>a%0b*6!7>07!>0F*!099*=7*)!7>*!+*&A'1!9+'<!?XJ!h"]J!7'!K]?!

"Y-KIJ!h?"J!:+!H(-!A1F'5FA1&!?!'9!7>*!#Y!b1'Z1!0=7AF*!90%576!A1!7>*!+*&A'1!V"JqWM!B*=%++*1=*!A17*+F05!K]K!

)*)%=*)! 9+'<! 7%+cA)A7*! =>+'1'5'&:! A6! 6A<A50+! 7'! 7>*!*67A<07*)!0=7AFA7:!'9! 7>*6*! 7>+**!0=7AF*! 90%576M!K]I!

`Z*17:!<0+&A1!*F*176!0+*!A17*+G+*7*)!06!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6!'9!eZ!j!]MI!01)!%G!7'!_MK!K]Y!

099*=7A1&!7>*!7>+**!+*2*17+0176!01)!0c5*!7'!7+A&&*+!='*F05!F'5%<A1'%6!7%+cA)A7:!=%++*176!7'&*7>*+!ZA7>!K]]!

'1501)!G05*'6*A6<A=!*FA)*1=*6M!K]_!

g%+!67%):!6>'Z6!7>07!50+&*!*0+7>a%0b*!'9!eZ!!!]M?!'==%++A1&!'1!7>*!1'+7>*+1!$Ab%+01&A!e0+&A1!0+*!K]X!

<'+*! 5Ab*5:! 7'! '==%+! ZA7>! 0! BS! '9! #JJh"JJ! :*0+6-! Z>A5*! 50+&*! 7'! &+*07! 6%c)%=7A'1! A17*+90=*!K_J!

*0+7>a%0b*6! '9! eZ! j! ]MI! 7'! '==%+! *F*+:! IIJhIJ! :*0+6M! BS! '9! 6%c)%=7A'1! A17*+90=*! *0+7>a%0b*6!K_"!

6%&&*676!057*+107A1&!G*+A')6!'9! A17*16*!0=7AFA7:!ZA7>!9+*a%*17!c%7!6<055*+!*0+7>a%0b*6!6*G0+07*)!c:!K_#!

G*+A')6!'9!+*507AF*!a%A*6=*1=*!=>0+0=7*+A\*)!c:!+0+*!c%7!<'+*!G'Z*+9%5!*0+7>a%0b*6M!!K_?!

?: &53)-6,*4.%*)1"!!K_K!

`>A6!G+'R*=7!Z06!9%1)*)!c:!7>*!C*17+*!307A'105!)*!50!B*=>*+=>*!D=A*17A9Aa%*!f!S167A7%7!307A'105!)*6!K_I!

D=A*1=*6!)*!5lE1AF*+6!VC3BD2S3DE!B*6*0+=>!(+'&+0<!xU5@06-!+A6a%*6!*7!=07067+'G>*6!7*55%+Aa%*6yW!01)!K_Y!

7>*!3*Z![*0501)!eA1A67+:!'9!D=A*1=*!01)!S11'F07A'1!VG+*FA'%65:!L'%1)07A'1!9'+!B*6*0+=>!D=A*1=*!01)!K_]!

`*=>1'5'&:W! 7>+'%&>! 7>*A+! G+'&+0<! (05*'6*A6<A=A7:! '9! 7>*! U5GA1*! L0%57! 01)! $Ab%+01&A! e0+&A1!K__!

VCJ"{J_J"WM! `>A6! 67%):! A6! G0+7! '9! 0! (>^! %1)*+70b*1! 07! 7>*! E1AF*+6A7@! )*! B*11*6! "! V8@'6=A*1=*6!K_X!

B*11*6W!01)!3STU-!9%1)*)!c:!0!+*6*0+=>!&+017!9+'<!eA1A67|+*!)*!5lN16*A&1*<*17!D%G@+A*%+!*7!)*!50!KXJ!

B*=>*+=>*M!`>*!L+*1=>!eA1A67+:!'9!L'+*A&1!U990A+6!VL+*1=>!N<c066:!A1!T*55A1&7'1W!01)!7>*!E1AF*+6A7@!KX"!

N%+'G@*11*! )*! H+*70&1*! G+'FA)*)! 6%GG'+7! 9%1)6! 9'+! A17*+107A'105! 7+0F*56M! 80+:!TA56'1! 90=A5A707*)!KX#!

0==*66!7'!7>*!E1AF*+6A7:!'9!g70&'l6!8*'7*b!e%57A2`+0=b!D*16'+M!U501!g+GA1-!(>A5AG!H0+1*6-!$*5*1!3*A5-!KX?!

$*5*1! H'67'=b! V3STUW-! 01)! k07*! C50+b! 01)! 3A=>'50! ;A7=>9A*5)! V83D! D=A*1=*W! ='17+Ac%7*)! 7>+'%&>!KXK!

1%<*+'%6! ='167+%=7AF*! )A6=%66A'16M! `>*! 0%7>'+6! 056'! 7>01b! N%5}5A0! 8+}=A0! VH0+=*5'10! C*17+*! 9'+!KXI!

D%c6%+90=*!S<0&A1&W!9'+!>*+!0)FA=*6!'1!7>*!g,=05!6'97Z0+*M!`>01b6!7'!7>*!7Z'!01'1:<'%6!+*FA*Z*+6!KXY!

9'+!7>*A+!='167+%=7AF*!+*FA*Z6!7>07!>*5G*)!%6!7'!A<G+'F*!7>*!=50+A7:!'9!7>*!G0G*+M!KX]!

@: '*0*'*)5*"!!KX_!

U)0<6-! /M-!"XXJM!(05*'6*A6<A=A7:!'9! 7>*!C06=0)A0! 6%c)%=7A'1!\'1*O!*FA)*1=*! 9+'<!7%+cA)A7*6!'99! 7>*!KXX!

g+*&'12T06>A1&7'1!e0+&A1M!`*=7'1A=6!X-!IYX2I_?M!IJJ!

U))A1&7'1-!;M^M-!k%*>5-!DMU-!e=3A1=>-!/MNM-!#JJ]M!C'17+067A1&!<')*6!'9!6>*59!6*)A<*17!)A6G*+605!'99!0!IJ"!

>A&>2:A*5)!+AF*+O!T0A0G%!BAF*+-!3*Z![*0501)M!e0+A1*!8*'5'&:!#K?-!"_2?JM!IJ#!

U5*,01)*+-!CMBM-!T056>-!/M(M-!g+GA1-!UMBM-!#J"JM!e')*+1!6*)A<*17!)A6G*+605!01)!0==%<%507A'1!'1!7>*!IJ?!

'%7*+!('F*+7:!='17A1*1705!<0+&A1M!e0+A1*!8*'5'&:!#]J-!#"?2##YM!IJK!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.12/21 

 

H0+1*6-!(MeM-!H'67'=b-!$MCM-!3*A5-!$M;M-!D7+0=>01-!;M/M-!8'65A1&-!eM-!#J"?M!U!#?JJ2:*0+!G05*'*0+7>a%0b*!IJI!

+*='+)!'9!7>*!6'%7>*+1!U5GA1*!L0%7!01)!LA'+)501)!6%c)%=7A'1!\'1*-!3*Z![*0501)-!c06*)!'1!670=b*)!IJY!

7%+cA)A7*6M!H%55*7A1!'9!D*A6<'5'&A=05!D'=A*7:!'9!U<*+A=0!"J?-!#K#K2#KKY-!)'AO!"JM"]_IoJ"#J"#J?"KM!IJ]!

H0+1*6-!(MeM-!3A='5-!UM-!#JJKM!L'+<07A'1!'9!01!0=7AF*!7>+%67!7+A01&5*!\'1*!066'=A07*)!ZA7>!67+%=7%+05!IJ_!

A1F*+6A'1!A1!0!6%c)%=7A'1!6*77A1&6-!*067*+1!3*Z![*0501)M!`*=7'1A=6!#?-!)'AO!"JM"J#Xo#JJ#`CJJ"KKXM!IJX!

H0+1*6-!(MeM-!3A='5-!UM-!$0++A6'1-!`M-!#JJ#M! ;07*!C*1'\'A=!*F'5%7A'1!01)!*0+7>a%0b*!G'7*17A05!'9!01!I"J!

0=7AF*! 5A67+A=! 7>+%67! ='<G5*,!0c'F*! 7>*!$Ab%+01&A! 6%c)%=7A'1! \'1*-!3*Z![*0501)M!8DU!H%55*7A1!""K-!I""!

"?]X2"KJIM!I"#!

H*0F01-! /M-!`+*&'1A1&-!(M-!H*FA6-!eM-!k07'-!`M-!e**+7*16-!CM-!#JJ#M!e'7A'1!01)! +A&A)A7:!'9! 7>*!(0=A9A=!I"?!

(507*!01)! A<G5A=07A'16! 9'+!G507*!c'%1)0+:!)*9'+<07A'1M! /'%+105!'9!8*'G>:6A=05!B*6*0+=>-!"J]-!H"J-!I"K!

##Y"-!)'AO"JM"J"Xo#J""/HJJJ#_#M!I"I!

H*=b-!CM-!#JJXM!;07*!m%07*+10+:!50=%67+A1*!G05*'26*A6<A=!0+=>AF*6!A1!1'+7>2Z*67*+1!U5G6O!N,0<G5*6!'9!I"Y!

*0+7>a%0b*2'+A&A1!066*66<*17!'9!6*)A<*170+:!)A67%+c01=*6M!N0+7>2D=A*1=*!B*FA*Z6!XY-!?#]2?KKM!I"]!

H*++:<01-!kM-!"XX?M!U&*-!>*A&>7-!01)!)*9'+<07A'1!'9!$'5'=*1*!<0+A1*!7*++0=*6!07!e0>A0!(*1A16%50-!I"_!

$Ab%+01&A!6%c)%=7A'1!<0+&A1-!3*Z![*0501)M!`*=7'1A=6!"#-!"?K]2"?YKM!I"X!

H*++:<01-!kMBM-!g70-!~M-!$%55-!UM8M-!*7!05M-!"X_XM!$'5'=*1*!G05*'6*A6<A=A7:!A1!7>*!9'5)!01)!7>+%67!c*57!'9!I#J!

7>*!$Ab%+01&A!6%c)%=7A'1!\'1*-!*067*+1!3'+7>!S6501)-!3*Z![*0501)M!`*=7'1'G>:6A=6!"Y?-!"_I2"XIM!I#"!

H5%<c*+&-!DM-!;0<:-!LM-!U+\-!$MTM-!N=>75*+-!$M(M-!TA*)A=b*-!eM-!$0%&-!8M$M-!g1=b*1-!gM-!#JJ_M!`%+cA)A7A=!I##!

7+*1=>! )*G'6A76! 07! 7>*! D'%7>2C>A5*01! 0=7AF*!<0+&A1O! U! (5*A67'=*1*2$'5'=*1*! +*='+)! '9! =5A<07*! 01)!I#?!

7*=7'1A=6M!N0+7>!01)!(501*70+:!D=A*1=*!;*77*+6!#Y_-!I#Y2I?XM!I#K!

H+'1b2B0<6*:-!CM-!#JJ_M!^*G'6A7A'1!<')*56!9'+!=>+'1'5'&A=05!+*='+)6M!m%07*+10+:!D=A*1=*!B*FA*Z6-!I#I!

#]-!K#2YJM!I#Y!

C0+7*+-! ;M-! ;0<0+=>*-!8M-!^%1bA1-!eM-!eA7=>*55-! /M-!3'+7>='7*-! ;M-!TA5=',-! DM-!k%*>5-! DM-!U))A1&7'1-! ;M-!I#]!

k1A6b*+1-!`M-!B'<A1*-!$M-!H+0=b5*:-!$M-!eA&*'1-!DM-!e=3A1=>-!/M-!eA605A6-!/M-!D=A'1*-!/M-!#JJ?M!`U3J?"K!I#_!

B*6*0+=>! n':0&*! B*G'+7-! %1G%c5A6>*)! 3STU! S17*+105! +*G'+7-! 307A'105! S167A7%7*! '9! T07*+! 01)!I#X!

U7<'6G>*+A=!B*6*0+=>-!T*55A1&7'1-!3*Z![*0501)M!I?J!

C0+7*+-!;M-!e01A&>*77A-!HM-!80166*1-!8M-!3'+7>='7*-!;M-!#JJ_M!D'%7>Z*67!(0=A9A=!<')%507A'1!'9!0c+%G7!I?"!

=5A<07*! =>01&*! )%+A1&! 7>*! U170+=7A=! C'5)! B*F*+605! f! ~'%1&*+! ^+:06M! (050*'&*'&+0G>:-!I?#!

(050*0'=5A<07'5'&:-!(050*'*='5'&:!#YJ-!#_K2#X_M!I??!

C'=>+01-!EM-!H*++:<01-!kM-![0=>0+A06*1-!/M-!eA5)*1>055-!^M-!$0:Z0+)-!HM-!D'%7>055-!kM-!$'55A6-!CM-!H0+b*+-!I?K!

(M-! T0550=*-! ;M-! U55'Z0:-! HM-! TA56'1-! kM-! #JJYM! (05*'*='5'&A=05! A16A&>76! A17'! 6%c)%=7A'1! \'1*!I?I!

*0+7>a%0b*!'==%++*1=*-! *067*+1!3'+7>! S6501)-!3*Z![*0501)M!8*'5'&A=05! D'=A*7:! '9!U<*+A=0!H%55*7A1!I?Y!

""_-!"JI"2"J]KM!I?]!

C'55'7-! /M~M-! ^*57*A5-! /M-! ;*ZA6-! kMHM-! ^0F:-! HM-! ;0<0+=>*-! 8M-! U%)+%-! /MCM-! H0+1*6-! (M-! C>01A*+-! LM-!I?_!

C>0%<A55'1-! NM-! ;055*<01)-! DM-! )*;*GA10:-! HMeM-! g+GA1-! UM-! (*55*7A*+-! HM-! D'66'1-! eM-! `'%660A17-! HM-!I?X!

E+%6bA-! CM-! "XXYM! L+'<! 'c5Aa%*! 6%c)%=7A'1! 7'! A17+02='17A1*1705! 7+016G+*66A'1O! D7+%=7%+*6! '9! 7>*!IKJ!

6'%7>*+1! k*+<0)*=2$Ab%+01&A! e0+&A1! 9+'<! <%57Ac*0<! c07>:<*7+:-! 6A)*26=01! 6'10+! 01)! 6*A6<A=!IK"!

+*95*=7A'1M!e0+A1*!8*'G>:6A=05!B*6*0+=>*6!"_-!?I]2?_"M!IK#!

C'55'7-!/M~M-!;*ZA6-!kM-!;0<0+=>*-!8M-!;055*<01)-!DM-!#JJ"M!`>*!&A017!B%07'+A0!)*c+A6!0F0501=>*!'1!7>*!IK?!

1'+7>*+1! $Ab%+01&A! e0+&A1-! 3*Z! [*0501)O! B*6%57! '9! 'c5Aa%*! 6*0<'%17! 6%c)%=7A'1M! /'%+105! '9!IKK!

8*'G>:6A=05!B*6*0+=>2D'5A)!N0+7>!"JY-!"X#]"2"X#X]M!IKI!

C'%6A16-! TM/M-! [>0'-! /M{M-! (*++A1-! 3M^M-! *7! 05M-! "XXXM! U! <')*5! 9'+! 7>*! 077*1%707A'1! '9! G*0b! &+'%1)!IKY!

0==*5*+07A'1!A1!3*Z![*0501)!*0+7>a%0b*6!c06*)!'1!6*A6<'&+0G>!01)!0==*5*+'&+0G>!)070M!H%55*7A1!'9!IK]!

7>*!3*Z![*0501)!D'=A*7:!9'+!N0+7>a%0b*!N1&A1**+A1&!?#-!"X?2##JM!IK_!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.13/21 

 

^01-! 8M-! D%5701-! 3M-! D0F':*-! HM-! ^*F*+=>*+*-! /M-! ~*55*6-! kM-! #JJXM! m%017A9:A1&! 7>*! +'5*! '9! 601):26A57:!IKX!

6*)A<*176! A1! &*1*+07A1&! 65'G*! 90A5%+*6! )%+A1&! *0+7>a%0b*6O! *,0<G5*! 9+'<! 7>*! U5&*+A01! <0+&A1M!IIJ!

S17*+107A'105!/'%+105!'9!N0+7>!D=A*1=*6-!X_-!]YX2]_XM!II"!

^*e*76-!CM-!8+')'1-!BM!8M-!!U+&%6-!^M!LM-!D7*A1-!DM-!"XXKM!N99*=7!'9!+*=*17!+*FA6A'16!7'!7>*!&*'<0&1*7A=!II#!

+*F*+605! 7A<*! 6=05*!'1!*67A<07*6!'9! =%++*17!G507*!<'7A'16M!8*'G>:6A=05! B*6*0+=>! ;*77*+6! #"-! #"X"2II?!

#"XKM!IIK!

^'6*+-!^MSM-!T*cc-!`M$M-!#JJ?M!D'%+=*!G0+0<*7*+6!'9!50+&*!>A67'+A=05!V"X"]2"XY"W!*0+7>a%0b*6-!3'+7>!III!

S6501)-!3*Z![*0501)M!8*'G>:6A=05!/'%+105!S17*+107A'105-!"I#-!]XI2_?#M!IIY!

^'%&506-!/M-!#JJJM!U!='<G+*>*16AF*!Z'+5)ZA)*!6%<<0+:!'9!67+'1&2<'7A'1!077*1%07A'1!+*507A'16>AG6!II]!

9'+! G*0b! &+'%1)! 0==*5*+07A'1! 01)! 6G*=7+05! '+)A107*6! V"XYX! 7'! #JJJWM! N1&A1**+A1&! D*A6<'5'&:! 01)!II_!

N0+7>a%0b*! N1&A1**+A1&! B*G'+7! 1�J"M"-! S<G*+A05! C'55*&*! '9! D=A*1=*-! `*=>1'5'&:! 01)! e*)*=A1*-!IIX!

;'1)'1-!"KKGM!IYJ!

^'Z1*6-!8M;M-!"XXIM!U7506!'9!A6'6*A6<05!<0G6!'9!3*Z![*0501)!*0+7>a%0b*6M!S167A7%7*!'9!8*'5'&A=05!01)!IY"!

3%=5*0+!D=A*1=*6!e'1'&+0G>!""M!IY#!

^'Z1*6-!8M-!T*cc-!`M-!e=D0F*1*:-!eM-!^0+c:-!^M-!^'6*+-!^M-!C>0&%@28'99-!CM-!H0+1*77-!UM-!#JJJM!`>*!IY?!

e0+=>!#I!01)!e0:!"]!"XK]!8A6c'+1*!*0+7>a%0b*6!01)!761%10<A6O!A<G5A=07A'1!9'+!76%10<A!>0\0+)!9'+!IYK!

N067! C'067-! 3'+7>! S6501)-! 3*Z! [*0501)M! `6%10<A! BA6b! U66*66<*17! H*:'1)! #JJJ-!e'6='Z! `6%10<A!IYI!

T'+b6>'G!#JJJM!IYY!

L0%+*-!kM-!8+*A1*+7-!/M-!(*=>*+-!SMUM-!8+0>0<-!SM/M-!e066'7>-!8M/M-!^*!B'1)*-!CMNM/M-!T+A&>7-!NM`M-!g56'1-!IY]!

NM/M-! #JJYM!e*7>01*! 6**G0&*! 01)! A76! +*507A'1! 7'! 65%<GA1&! 01)! &06! >:)+07*! 07! 7>*!$Ab%+01&A!<0+A1-!IY_!

3*Z![*0501)M!3*Z![*0501)!/'%+105!'9!8*'5'&:!0)!8*'G>:6A=6!KX-!IJ?2I"YM!IYX!

8'99-!/M-!^'<A1*:2$'Z*6-!^M-!#JJXM!U%67+0506A01!G05*'76%10<A6!f!^'!U%67+05A0!01)!3*Z![*0501)!>0F*!I]J!

0!6>0+*)!7+0162`06<01!G+*>A67'+:Ä!N0+7>2D=A*1=*!B*FA*Z6!X]-!"K]2"IKM!I]"!

8'5)9A1&*+-!CM-!e'+*:-!UMNM-!3*56'1-!CM$M-!8%7A*++\2(067'+-!/M-!/'>16'1-!/MNM-!k0+0c01'F-!NM-!C>0:7'+-!/M-!I]#!

N+Ab66'1-! UM-! D>AGc'0+)! D=A*17A9A=! (0+7:M-! #JJ]M! B%7G%+*! 5*1&7>6! 01)! 7*<G'+05! >A67'+:! '9! 6A&1A9A=017!I]?!

*0+7>a%0b*6!'1!7>*!'996>'+*!01)!1'+7>!='067!6*&<*176!'9!7>*!1'+7>*+1!D01!U1)+*06!L0%57!c06*)!'1!I]K!

7%+cA)A7*!67+07A&+0G>:M!N0+7>!01)!(501*70+:!D=A*1=*!;*77*+6!#IK-!X2#]M!I]I!

8'5)9A1&*+-! CM-! Sb*)0-! ~M-! ~*076-! BMDM-! B*1-! /M-! #J"?M! D%G*+a%0b*6! 01)! 6%G*+=:=5*6M! D*A6<'5'&A=05!I]Y!

B*6*0+=>!;*77*+6!_K-!)'AO!"JM"]_IoJ##J""J"?IM!I]]!

8'5)9A1&*+-!CM-!3*56'1-!CM$M-!/'>16'1-!/MNM-!D>AGc'0+)!D=A-!(M-!#JJ?M!^**G2Z07*+!7%+cA)A7*6!06!$'5'=*1*!I]_!

*0+7>a%0b*!G+',A*6O!7>*!C06=0)A0!6%c)%=7A'1!\'1*!01)!3'+7>*+1!D01!U1)+*06!L0%57!6:67*<6M!U11056!I]X!

'9!8*'G>:6A=6!KY-!""YX2""XKM!I_J!

8'5)9A1&*+-! CM-! TA77*+-! BMCM-! (+A*67-! 8MBM-! T01&-! kM-! [>01&-! ~M/M-! (077'1-! /M-! H**6'1-! /M! *7! 05M-! #JJXM!I_"!

C06=0)A0!6%G*+=:=5*6O!NFA)*1=*!'9!=5%67*+A1&!01)!$'5'=*1*!>A67'+:!'9!*1*+&:!<010&*<*17!9+'<!7>*!I_#!

5'1&! C06=0)A0! G05*'6*A6<A=! +*='+)M! Uc67+0=7! U8E! C>0G<01! C'19*+*1=*! '1! 8A017! N0+7>a%0b*6! 01)!I_?!

`>*A+!`6%10<A6-!C>A5*-!e0:!#J"JM!I_K!

8'5)9A1&*+-!CM-!3*56'1-!CM$M-!e'+*:-!UM-!/'>16'1-!/MNM-!8%7A*++*\2(067'+-!/M-!N+Ab66'1-!UM`M-!k0+0c01'F-!I_I!

NM-!(077'1-!/M-!8+0=A0-!NM-!N1bA1-!BM-!^055A<'+*-!UM-!^%1>A55-!8M-!n055A*+-!`M-!#J"#M!`%+cA)A7*!NF*17!$A67'+:O!I_Y!

e*7>')6! 01)! S<G5A=07A'16! 9'+! $'5'=*1*! (05*'6*A6<A=A7:! '9! 7>*! C06=0)A0! D%c)%=7A'1! ['1*M! ED8D!I_]!

(+'9*66A'105! (0G*+! "YY"2L-! B*67'1-! nU-! EMDM! 8*'5'&A=05! D%+F*:-! "_KG-! YK! LA&%+*6M!I__!

>77GOooG%c6M%6&6M&'FoGGoGG"YY"9o!I_X!

8'+65A1*-!^MDM-!^*!^A*&'-!`M-!30F02D01=>*\-!NM$M-!#JJJM!D*A6<A=055:!7+A&&*+*)!7%+cA)A7*6!A1!6<055!c06A16O!IXJ!

U59'16'!H06A1-!T*67*+1!8%59!'9!C05A9'+1A0!01)!D0170!e'1A=0!H06A1-!C05A9'+1A0!H'+)*+501)M!D*)A<*170+:!IX"!

8*'5'&:!"?I-!#"2?IM!IX#!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.14/21 

 

8+0=A0-! NM-! nA\=0A1'-! UM-! N6=%7A0-! CM-! U6A'5A-! UM-! B')*6-! UM-! (05506-! BM-! 80+=A02g+*55010-! /M-! ;*c+*A+'-! DM-!IX?!

8'5)9A1&*+-! CM-M! #J"JM! $'5'=*1*! *0+7>a%0b*! +*='+)! '996>'+*! ('+7%&05! VDT! Sc*+A0WO! 7*67A1&! 7%+cA)A7*!IXK!

G05*'6*A6<'5'&:!A1!0!65'Z2='1F*+&*17!<0+&A1M!m%07*+10+:!D=A*1=*!B*FA*Z6!#X-!""IY2""]#M!IXI!

$A=b6-! ^MeM-! 8'<*\-! HM-! `+%67+%<-! 3MUM-! #JJKM! NF*17! 6%6G*1)*)! 6*)A<*17! =>0+0=7*+A67A=6! 01)! 7>*!IXY!

&*1*+07A'1!'9!>:G*+G:=105!G5%<*6!07!+AF*+!<'%7>6O!N067!C'067!C'17A1*1705!e0+&A1-!3'+7>!S6501)-!3*Z!IX]!

[*0501)M!/'%+105!'9!8*'5'&:!""#-!K]"2K_IM!IX_!

$A=b6-!^MeM-!D>01b0+-!EM-!#JJ?M!D*)A<*17!:A*5)!9+'<!3*Z![*0501)!+AF*+6M!3STU!=>0+7-!eA6=*5501*'%6!IXX!

6*+A*6!3M]XM!307A'105!S167A7%7*!'9!T07*+!01)!U7<'6G>*+A=!B*6*0+=>-!T*55A1&7'1-!3*Z![*0501)M!YJJ!

$A&>0<-! `MLM8M-! $'&&-! UM8M-! "XXIM! B0)A'=0+c'1! )07A1&! '9! G+*>A67'+A=! 6>*55! 9+'<! 3*Z! [*0501)! 01)!YJ"!

=05=%507A'1!'9!7>*!^*570!B!F05%*!%6A1&!9A6>!'7'5A7>6M!B0)A'=0+c'1!?]-!KJX2K"YM!YJ#!

$%>-! CMUM-! D%-! CMCM-! ;A01&M-! TM`M-! ;A1&-! CM~M-! #JJKM! ;A1b0&*6! c*7Z**1! 7%+cA)A7*6! A1! 7>*! 6'%7>*+1!YJ?!

gbA10Z0! `+'%&>! 01)! 6%c<0+A1*! *0+7>a%0b*6M! 8*'G>:6A=05! B*6*0+=>! ;*77*+6-! ?"-! ;"#?JK-!YJK!

)'AO"Jo"J#Xo#JJK8;J"X]?"M!YJI!

/'011*-!CM-!C'55'7-!/M~M-!;0<0+=>*-!8M-!eA&*'1-!DM-!#J"JM!C'17A1*1705!65'G*!+*='167+%=7A'1!097*+!0!&A017!YJY!

<066!90A5%+*-!7>*!*,0<G5*!'9!7>*!e070b0'0!e0+&A1-!3*Z![*0501)M!e0+A1*!8*'5'&:!#Y_-!Y]2_KM!YJ]!

k05A6>-!/MeM-!"XX?M!(+*2c'<c!01)!G'672c'<c!+0)A'=0+c'1!A1!9A6>!'5'5A7>6M!N0+7>!01)!(501*70+:!D=A*1=*!YJ_!

;*77*+6!""K-!IKX2IIKM!YJX!

k*771*+-! UM/M-! 8'<*\-! HM-! D:FA76bA-! /M(MeM-! #JJ]M!e')*5A1&! 6%6G*1)*)! 6*)A<*17! )A6=>0+&*! 9+'<! 7>*!Y"J!

T0AG0'0!BAF*+!6:67*<-!3*Z![*0501)O!`>*!5067!?JJJ!:*0+6M!T07*+!B*6'%+=*6!B*6*0+=>!K?M!Y""!

k1A6b*+1-! `MUM-! k%*>5-! DMUM-! $0++A6-! CMkM-! C0+7*+-! ;M-! #J"JM! D*)A<*17! 0==%<%507A'1! G077*+16! 01)! 9A1*2Y"#!

6=05*!67+070!9'+<07A'1!'1!7>*!T0A0G%!BAF*+!6>*59-!3*Z![*0501)M!e0+A1*!8*'5'&:!#]J-!"__2#J"M!Y"?!

;0<0+=>*-!8M-! /'011*-!CM-!C'55'7-! /M~M-!#JJ_0M!D%==*66AF*-! 50+&*!<06627+016G'+7!)*G'6A76! A1!7>*!6'%7>!Y"K!

k*+<0)*=!9'+*20+=!c06A1-!3*Z![*0501)O!`>*!e070b0'0!6%c<0+A1*!A1670cA5A7:!='<G5*,M!8*'=>*<A67+:!Y"I!

8*'G>:6A=6!8*'6:67*<6!X-!mJKJJ"-!)'AO"JM"J#Xo#JJ]8CJJ"_K?M!Y"Y!

;0<0+=>*-! 8M-! g+GA1-! UM-! TA5=',-! DM-! n*+)A*+-! UM2;M-! U<:*6-! ^M-! T'*5\-! DM-! e=8A55-! kM-! #JJ_cM! BMnM!Y"]!

`01&0+0'0!`U3J_"J!n':0&*!B*G'+7O!`+0169*+!'9!*,7*16A'105!)*9'+<07A'1-!6%c<0+A1*!A1670cA5A7A*6!01)!Y"_!

G05*'*0+7>a%0b*!G+',:-!%1G%c5A6>*)!3STU! S17*+105! +*G'+7!3�"?I-! !307A'105! S167A7%7*!'9!T07*+!01)!Y"X!

U7<'6G>*+A=!B*6*0+=>-!T*55A1&7'1-!3*Z![*0501)M!Y#J!

;**-! $M/M-! N)Z0+)6-! HM^M-! "X_YM! B*&A'105! 066*66! '996>'+*! 65'G*! 670cA5A7:M! /'%+105! '9! 8*'7*=>1A=05!Y#"!

N1&A1**+A1&2UDCN!""#-!K_X2IJXM!Y##!

;**-!$M/M-!;'=07-!/M-!^0+71*55-!(M-!S6+0*5-!kM-!T'1&-!LM!*7!05M-!"XXXM!B*&A'105!F0+A0cA5A7:!'9!65'G*!670cA5A7:O!Y#?!

0GG5A=07A'1!7'!7>*!N*5!<0+&A1-!C05A9'+1A0M!e0+A1*!8*'5'&:!"IK-!?JI2?#"M!Y#K!

;*ZA6-!kMHM-!"X]?M!U6>*6-!7%+cA)A7*6-!01)!+07*6!'9!6*)A<*1707A'1!'1!7>*!='17A1*1705!65'G*!'99!$0Zb*!Y#I!

H0:M!3*Z![*0501)!/'%+105!'9!8*'5'&:!01)!8*'G>:6A=6!"Y-!K?X2KIKM!Y#Y!

;*ZA6-! kMHM-! "X_JM! m%07*+10+:! 6*)A<*1707A'1! '1! 7>*! $Ab%+01&A! 'c5Aa%*26%c)%=7A'1! 01)! 7+0169'+<!Y#]!

<0+&A1-! 3*Z! [*0501)M! S1O! D*)A<*1707A'1! A1! 'c5Aa%*! 65AG! <'cA5*! \'1*M! H0501=*-! (MLM-! B*0)A1&-! $M8M!Y#_!

VN)6WM!DG*=A05!(%c5A=07A'1!S17*+107A'105!U66'=A07A'1!'9!D*)A<*17'5'&A676!K-!"]"2"_XM!Y#X!

;*ZA6-! kMHM-!e0+6>055-! HMUM-! "XXYM! D**G! 90%106!01)!'7>*+! A1)A=07'+6!'9!<*7>01*2+A=>!)*Z07*+A1&!'1!Y?J!

3*Z![*0501)!='1F*+&*17!<0+&A16M!3*Z![*0501)!/'%+105!'9!8*'5'&:!0)!8*'G>:6A=6!?X-!"_"2#JJM!Y?"!

;*ZA6-!kMHM-!;055*<01)-!DMNM-!C0+7*+-!;M-!#JJKM!C'550G6*!A1!0!m%07*+10+:!6>*59!c06A1!'99!N067!C0G*-!3*Z!Y?#!

[*0501)O! *FA)*1=*! 9'+! G0660&*! '9! 0! 6%c)%=7*)! 6*0<'%17! A1c'0+)! '9! 7>*! B%07'+A0! &A017! 0F0501=>*M!Y??!

3*Z![*0501)!/'%+105!'9!8*'5'&:!0)!8*'G>:6A=6!K]-!K"I2K#XM!Y?K!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.15/21 

 

;*ZA6-!kMHM-!(*77A1&0-! /MBM-!"XX?M!`>*!<*+&A1&-! A<c+A=07*! 9+'1705!Z*)&*!'9! 7>*!$Ab%+01&A!e0+&A1M! S1O!Y?I!

H0501=*-!(MLM!VN)MW-!D'%7>!(0=A9A=!D*)A<*170+:!H06A16M!D*)A<*170+:!H06A16!'9!7>*!T'+5)-!F'5M!#M!N56*FA*+!Y?Y!

D=A*1=*!(%c5A6>*+6-!U<67*+)0<-!GGM!##I2#IJM!!Y?]!

;A7=>9A*5)-!3M/MQ!n01!^A66*1-!BMQ!D%7>*+501)-!BMQ!H0+1*6-!(MeMQ!C',-!DMCMQ!3'++A6-!BMQ!H*0F01-!/MQ!;01&+A)&*-!Y?_!

BMeMQ!nA550<'+-!(MQ!H*++:<01-!kMBMQ!D7A+5A1&-!eMTMQ!3A='5-!UMQ!3'))*+-!DM^MQ!;0<0+=>*-!8MQ!H0++*55-!^M/MUMQ!Y?X!

(*77A1&0-!/MBMQ!;A775*-!`MQ!('1)0+)-!3MQ!e'%17R':-!/M!01)!C50+b-!kM/M!VA1!G+*66WM!U!<')*5!'9!0=7AF*!90%57A1&!YKJ!

A1!3*Z![*0501)M03*Z![*0501)!/'%+105!'9!8*'5'&:!01)!8*'G>:6A=6M!YK"!

;A7=>9A*5)-!3M-!TA56'1-!kM-!H*++:<01-!kM-!T0550=*-!;M-!#J"JM!C'06705!%G5A97!<*=>01A6<6!07!(0b0+0*!BAF*+!YK#!

<'%7>O!C'167+0A176! 9+'<!0!='<cA1*)!$'5'=*1*! 95%FA05!01)!<0+A1*!7*++0=*!)0706*7M!e0+A1*!8*'5'&:!YK?!

#]J-!]#2_?M!YKK!

;'Z*-! ^M/M-! D>01*-! (MUMBM-! U55'Z0:-! HMnM-! 3*Z1>0<-! BMeM-! #JJ_M! LA1&*+G+A176! 01)! 0&*! <')*56! 9'+!YKI!

ZA)*6G+*0)!3*Z![*0501)!7*G>+0!<0+b*+!c*)6!*+%G7*)!6A1=*!?J-JJJ!:*0+6!0&'O!0!9+0<*Z'+b!9'+!3[2YKY!

S3`SeU`NM!m%07*+10+:!D=A*1=*!B*FA*Z6!#]-!XI2"#YM!YK]!

;:b'%6A6-!nM-!B'%660bA6-!BM-!U5*,01)+A-!eM-!(0F50bA6-!(M-!(0G'%5A0-! SM-!*7!05M-!#JJ#M!D5A)A1&!01)! +*&A'105!YK_!

65'G*!670cA5A7:! A1!0=7AF*!<0+&A16O!3'+7>!U*&*01!`+'%&>! Ve*)A7*++01*01WM!e0+A1*!8*'5'&:!"_Y-!#_"2YKX!

#X_M!YIJ!

e0-! ~M-! L+A*)+A=>6-! CM`M-! $0++A6-! CMkM-! ^'1*56'1!T+A&>7-! ;M-! #J"JM! ^*G'6A7A'1! c:! 6*06'105!Z0F*2! 01)!YI"!

=%++*1726%GG'+7*)! 6*)A<*17! &+0FA7:! 95'Z6! A17*+0=7A1&! ZA7>! 6G07A055:! F0+:A1&! c07>:<*7+:! O! T0A0G%!YI#!

6>*59-!3*Z![*0501)M!e0+A1*!8*'5'&:!#]I-!"XX2#""M!YI?!

e=85'1*-!eMDM-!TA5<6>%+67-! /MeM!"XXXM!^07A1&! A1A7A05!e0'+A!*1FA+'1<*1705! A<G0=76! A1!3*Z![*0501)M!YIK!

m%07*+10+:!S17*+107A'105!IX-!I2"YM!YII!

e=$%&>-! CMeM-! D**c*+-! ;M-! H+0%):-! 3M-! C'+<A*+-! eM$M-! ^0FA6-! eMHM-! ^A*c'5)-! /MHM-! ^A*%)'11*-! 3M-!YIY!

^'%A55:-! BM-! 8%5A=b-! DM(MDM-! $'+1c0=>-!eM/M-! /'>16'1! SSS-! $MNM-! B:01!eA6bA1-! kM-! D'+5A*1-! CMCM-! D7*=b5*+-!YI]!

eMDM-!D:<A7>*-!DM/M-!`*<G5*7'1-!/!*7!05M-!#J"J"M!g996>'+*!6*)A<*170+:!*99*=76!'9!7>*!"#!/01%0+:!#J"J!YI_!

$0A7A!*0+7>a%0b*M!8*'5'&:!?X-!]#?2]#YM!YIX!

e'%17R':-!/M/M-!eA=055*9-!UM-!#J""M!('5:G>06*!*<G50=*<*17!'9!0!?J!b<?!c5'=b:!)*c+A6!0F0501=>*!01)!YYJ!

A76! +'5*! A1! 65'G*2&%55:! )*F*5'G<*17M! S1O! D%c<0+A1*! e066! e'F*<*176! 01)! `>*A+! C'16*a%*1=*6-!YY"!

U)F01=*6!A1!307%+05!01)!`*=>1'5'&A=05!$0\0+)6!B*6*0+=>!?"-!)'AO"Jo"JJ]oX]_2XK2JJ]2#"Y#2?Å"XM!YY#!

e%5)*+-!`M-!T*c*+-!gM-!U16=>%7\-!(M-! /'+A66*1-!LM/M-! /'%011*0%-! /MeM-!#JJ"M!U! 9*Z!<'17>62'5)!67'+<2YY?!

&*1*+07*)! 7%+cA)A7*! )*G'6A7*)! A1! 7>*! C0Gc+*7'1! C01:'1! VH0:! '9! HA6=0:-! DT! L+01=*WM! 8*'2e0+A1*!YYK!

;*77*+6!#"-!"KX2"IYM!YYI!

30b0RA<0-! `M-! k010A-! ~M-! #JJJM! D*)A<*170+:! 9*07%+*6! '9! 6*A6<'7%+cA)A7*6! 7+A&&*+*)! c:! 7>*! "X_?! 01)!YYY!

'5)*+!>A67'+A=05!*0+7>a%0b*6!A1!7>*!*067*+1!<0+&A1!'9!7>*!/0G01!D*0M!D*)A<*170+:!8*'5'&:!"?I-!"2"XM!YY]!

3A='5-!UM-!01)!T0550=*-!;MeM-!#JJ]M!`*<G'+05!670cA5A7:!'9!)*9'+<07A'1!+07*6O!='<G0+A6'1!'9!&*'5'&A=05!YY_!

01)!&*')*7A=!'c6*+F07A'16-!$Ab%+01&A!6%c)%=7A'1!<0+&A1-!3*Z![*0501)M!N0+7>!01)!(501*70+:!D=A*1=*!YYX!

;*77*+6!#I_-!?X]2K"?M!Y]J!

3')0-!UM-! `%[A1'-!`M-! k010A-! ~M-! L%+%b0Z0-!BM-!E=>A)0-! /MSM-! #JJ_M!(05*'6*A6<A=A7:!05'1&! 7>*! 6'%7>*+1!Y]"!

k%+A5!`+*1=>!)*)%=*)!9+'<!6%c<0+A1*2901!7%+cA)A7*6M!e0+A1*!8*'5'&:!#IK-!]?2XJM!Y]#!

g+GA1-! UMBM-! #JJKM! $'5'=*1*! 6*)A<*17! )*G'6A7A'1! '1! 7>*! ('F*+7:265'G*! <0+&A1! c:! 7>*! <%)):!Y]?!

T0AG0'0!BAF*+-!N067!C'067!3*Z![*0501)M!e0+A1*!8*'5'&:!#JX-!YX2XJM!Y]K!

g+GA1-!UMBM-!U5*,01)*+-!CM-!C0+7*+-!;M-!k%*>5-!DM-!T056>-!/M(M-!#JJYM!`*<G'+05!01)!6G07A05!='<G5*,A7:!A1!Y]I!

G'672&50=A05! 6*)A<*1707A'1! '1! 7>*! 7*=7'1A=055:! 0=7AF*-! ('F*+7:! H0:! ='17A1*1705! <0+&A1! '9! 3*Z!Y]Y!

[*0501)M!C'17A1*1705!D>*59!B*6*0+=>!#Y-!##JI2###KM!Y]]!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.16/21 

 

(0&*M-!eM/M-!`+%67%<-!3MUM-!g+GA1-!UMBM-!C0+7*+-!;M-!8'<*\-!HM-!C'=>+01-!EMUM-!eA5)*1>055-!^MCM-!B'&*+6-!Y]_!

kMeM-!H+0=b5*:-!$M;M-!(05<*+-!UMDM-!3'+7>='7*-!;M-!#J"JM!D7'+<!9+*a%*1=:!01)!<0&1A7%)*!A1!+*6G'16*!7'!Y]X!

$'5'=*1*!=5A<07*!F0+A0cA5A7:-!;0b*!`%7A+0-!3'+7>2N067*+1!3*Z![*0501)M!e0+A1*!8*'5'&:!#]J-!?J2KKM!Y_J!

(0a%*7-! LM-! (+'%67-! /M3M-! H0+1*6-! (MeM-! (*77A1&0-! /MBM-! #JJXM! S11*+29'+*0+=! 6*a%*1=*! 0+=>A7*=7%+*! A1!Y_"!

+*6G'16*! 7'! =5A<07A=! 01)! 7*=7'1A=! 9'+=A1&! 6A1=*! "IJ! b0O! $0Zb*p6! H0:-! 3*Z! [*0501)M! /'%+105! '9!Y_#!

D*)A<*170+:!B*6*0+=>!]X-!X]2"#KM!Y_?!

(0a%*7-! LM-! (+'%67-! /M3M-! H0+1*6-! (MeM-! (*77A1&0-! /MBM-! #J""M! C'17+'56! '1! 0=7AF*! 9'+*0+=! c06A1!Y_K!

67+07A&+0G>:! 01)! 6*)A<*17! 95%,*6O! `>*! (5*A67'=*1*! '9! $0Zb*! H0:-! 3*Z! [*0501)M! 8DU! H%55*7A1! "#?-!Y_I!

"J]K2"JXYM!Y_Y!

(077'1-! /MBM-! 8'5)9A1&*+-! CM-! e'+*:-! UMNM-! B'<6'6-! CM-! H50=b-! HM-! ^R0)R0)A>0+)R0-! ~M-! E)+*b>-! #J"?M!Y_]!

D*A6<'7%+cA)A7*!+*='+)!06!G+*6*+F*)!07!='+*!6A7*6!07!7>*!C06=0)A0!01)!D%<07+02U1)0<01!6%c)%=7A'1!Y__!

\'1*6M!307%+05!$0\0+)6!01)!N0+7>!D:67*<!D=A*1=*6!"?-!_??2_Y]M!Y_X!

(077'1-! /M-! 8'5)9A1&*+-! CM-! e'+*:-! UMNM-! ^R0)R0)A>0+)R0-! ~M-! $01A90-! E-! #J"JJXM! `*<G'+05! =5%67*+A1&-!YXJ!

*1*+&:26707*! G+',:-! 01)! +*=%++*1=*! '9! $'5'=*1*! G05*'2*0+7>a%0b*6! A1! 7>*! +*&A'1! '9! 7>*! #JJK!YX"!

D%<07+02U1)0<01!*0+7>a%0b*M!Uc67+0=7!U8E!C>0G<01!C'19*+*1=*!'1!8A017!N0+7>a%0b*6!01)!`>*A+!YX#!

`6%10<A6-!C>A5*-!e0:!#J"JM!YX?!

(*)5*:-!kM;M-!H0+1*6-!(MeM-!(*77A1&0-!/MBM-!;*ZA6-!kMHM-!#J"JM!D*095''+!67+%=7%+05!&*'<'+G>A=!*F'5%7A'1!YXK!

'9! 7>*! 0==+*7A'10+:! 9+'1705!Z*)&*! A1! +*6G'16*! 7'! 6*0<'%17! 6%c)%=7A'1-! ('F*+7:! S1)*1707A'1-!3*Z!YXI!

[*0501)M!e0+A1*!8*'5'&:!#]J-!""X2"?_M!YXY!

('%)*+'%,-! $M-! #J"#M! 8+0FA7:! 95'Z! 6*)A<*1707A'1! 01)! G05*'6*A6<A=A7:! '9! 01! 0=7AF*! <0+&A1O! 7>*!YX]!

*,0<G5*! '9! 7>*!$Ab%+01&A! 6%c)%=7A'1!<0+&A1! '9!3*Z![*0501)M! (%c5A6>*)!(>M^M! 7>*6A6M!e@<'A+*! )*!YX_!

8@'6=A*1=*6!B*11*6!"K#-!?K]GM!!YXX!

('%)*+'%,-!$M-!(+'%67-! /M3M-!;0<0+=>*-!8M-!g+GA1-!UM-!3*A5-!$M-!#J"#0M!^**G26*0!6*)A<*1707A'1!05'1&!]JJ!

7>*!$Ab%+01&A! 6%c)%=7A'1!<0+&A1! V3*Z! [*0501)W! 6A1=*! 7>*! ;067!850=A05!e0,A<%<O! =>0+0=7*+A607A'1-!]J"!

7A<A1&!01)!'+A&A1!'9!7%+cA)A7*6M!e0+A1*!8*'5'&:-!#XI2#X_-!I"2]YM!]J#!

('%)*+'%,-! $M-! ;0<0+=>*-! 8M-! (+'%67-! /23M-! #J"#cM! H%A5)A1&! 0! "_! JJJ2:*0+25'1&! G05*'2*0+7>a%0b*!]J?!

+*='+)! 9+'<! )*70A5*)! )**G26*0! 7%+cA)A7*! =>0+0=7*+A607A'1! A1! ('F*+7:! H0:-! 3*Z! [*0501)M! 307%+05!]JK!

$0\0+)6!01)!N0+7>!D:67*<!D=A*1=*6!"#-!"2#IM!]JI!

('Z*+-!TM-!T0550=*-!;M-!T01&-!{M-!B*:1*+6-!e!*7!05M-!#J""M!`6%10<A!>0\0+)!G'6*)!7'!3*Z![*0501)!c:!]JY!

7>*! k*+<0)*=! 01)! 6'%7>*+1! 3*Z! $:c+A)*6! 6%c)%=7A'1! <0+&A16O! 01! 066*66<*17! c06*)! '1! G507*!]J]!

c'%1)0+:!bA1*<07A=6-! A17*+6*A6<A=!='%G5A1&-!01)!>A67'+A=05!6*A6<A=A7:M!(%+*!01)!UGG5A*)!8*'G>:6A=6-!]J_!

)'AO"JM"JJ]o6JJJ#K2J""2J#XX2,M!]JX!

(+'%67-! /23M-! ;0<0+=>*-! 8M-! eA&*'1-! DM-! 3*A5-! $M-! 01)! D>AGc'0+)! (0+7:-! #JJYM! e^"I#oeU`UCgBN!]"J!

`*=7'1A=!01)!=5A<07*!='17+'56!'1!6*)A<*17!c%)&*7M!;*6!+0GG'+76!)*!=0<G0&1*6!}!50!<*+-!S167A7%7!(0%5!]""!

N<A5*!nA=7'+-!"J]GM!]"#!

(+'%67-! /M3M-! ;0<0+=>*!8M-!eA&*'1-! DM-! 3*A5-! $M;M-! #JJ_M! C5A<07*! 01)! 7*=7'1A=! =>01&*6! A1! 7>*! '=*01!]"?!

0+'%1)!3*Z![*0501)M!NgD!`+0160=7A'1!U<*+A=01!8*'G>:6A=05!E1A'1!_X-!#]]2#__M!]"K!

(%A&-!(M-!g&67'1-!UMDM-!e%55*1c0=>-!HM;M-!3A77+'%*+-!CMUM-!(0+6'16-!/M^M-!D7*+1c*+&-!BMTM-!#JJKM!D7'+<2]"I!

A1)%=*)!6*)A<*17!&+0FA7:!95'Z6!07!7>*!>*0)!'9!7>*!N*5!6%c<0+A1*!=01:'1-!1'+7>*+1!C05A9'+1A0!<0+&A1M!]"Y!

/'%+105!'9!8*'G>:6A=05!B*6*0+=>2g=*016!"JXM!]"]!

B*:1*+6-! eM-! e=8A17:-! (M-! "XXXM! D>055'Z! 6%c)%=7A'1! 7*=7'1A=6! A1! 7>*! B0%b%<0+0! G*1A16%50-! 3*Z!]"_!

[*0501)-!06!A55%<A107*)!c:!*0+7>a%0b*!9'=05!<*=>01A6<6M!/'%+105!'9!8*'G>:6A=05!B*6*0+=>2D'5A)!N0+7>!]"X!

"JK-!?J#I2?J?KM!!]#J!

B*:1*+6-! eM-! "XX?-! ;07*+05! 6*&<*1707A'1! '9! 7>*! 6%c)%=7*)! G507*! 07! 7>*! $Ab%+01&A! e0+&A1-! 3*Z!]#"!

[*0501)O!6*A6<'5'&A=05!*FA)*1=*O!`*=7'1'G>:6A=6-!FM!XY-!GM!#J?2##?M!!]##!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.17/21 

 

B*:1*+6-! eM-! "XX_-! (507*! ='%G5A1&! 01)! 7>*! >0\0+)! '9! 50+&*! 6%c)%=7A'1! 7>+%67! *0+7>a%0b*6! 07! 7>*!]#?!

$Ab%+01&A!6%c)%=7A'1!\'1*-!3*Z![*0501)O!3*Z![*0501)!/'%+105!'9!8*'5'&:!01)!8*'G>:6A=6-!FM!K"-!GM!]#K!

?K?2?IKM!]#I!

D>01*-!(M-!#JJJM!`*G>+'=>+'1'5'&:O!0!3*Z![*0501)!=06*!67%):M!N0+7>!D=A*1=*!B*FA*Z6!KX-!##?2#IXM!]#Y!

D>01<%&0<-!8M-!#JJYM!`>*!`6%10<A7*!G+'c5*<M!/'%+105!'9!D*)A<*170+:!B*6*0+=>!]Y-!]"_2]?JM!]#]!

DA-!$M-!eA)'+AbZ0Zb0-!DM-!"XXXM!3*Z!077*1%07A'1!+*507A'16!9'+!G*0b!&+'%1)!0==*5*+07A'1!01)!F*5'=A7:!]#_!

='16A)*+A1&! *99*=76! '9! 90%57! 7:G*! 01)! 6A7*! ='1)A7A'16M! (+'=**)A1&! '9! "#
7>
! T'+5)! C'19*+*1=*! '1!]#X!

N0+7>a%0b*! N1&A1**+A1&M! `+016507*)! A1! N1&5A6>! A1! #JJJM! /'%+105! '9! D7+%=7%+05! 01)! C'167+%=7A'1!]?J!

N1&A1**+A1&-!V`+0160=7A'1!'9!U+=>A7*=7%+05!S167A7%7*!'9!/0G01W!I#?-!Y?2]JM!]?"!

DAb*6-! NM;M-! D0<6'1-! CMBM-! 8%A5)*+6'1-! `M(M-! $'Z0+)-! TMBM-! #JJJM! g5)! +0)A'=0+c'1! 0&*6! A1! 7>*!]?#!

6'%7>Z*67!(0=A9A=!g=*01!)%+A1&!7>*!5067!&50=A05!G*+A')!01)!)*&50=A07A'1M!307%+*!KJI-!III2IIXM!]??!

D72g1&*-!8M-!e%5)*+-! `M-! (AG*+-!^M/MTM-!$A550A+*2e0+=*5-! CM-! D7'1*+-! /MDM-! #JJKM! N0+7>a%0b*!01)! 95'')2]?K!

A1)%=*)! 7%+cA)A7*6! A1! 7>*!D0&%*10:!LR'+)! Vm%*c*=WO! 0!$'5'=*1*!G05*'6*A6<A=A7:! +*='+)M!m%07*+10+:!]?I!

D=A*1=*!B*FA*Z6!#?-!#_?2#XKM!]?Y!

D7A+5A1&-!eM-!e=n*++:-!8M-!8*+67*1c*+&*+-!eM-!;A7=>9A*5)-!3M-!n01!^A66*1-!BM-!H*++:<01-!kM-!H0+1*6-!(M-!]?]!

T0550=*-!;M-!H+0)5*:-!HM-!nA550<'+-!(M-!;01&+A)&*-!BM-!;0<0+=>*-!8M-!3'))*+-!DM-!B*:1*+6-!eM-!H+0)5*:-!HM-!]?_!

B>'0)*6-!^M-!D<A7>-!TM-!3A='5-!UM-!(*77A1&0-!/M-!C50+b-!kM!01)!/0='c6-!kM-!#J"#M!307A'105!D*A6<A=!$0\0+)!]?X!

e')*5! 9'+!3*Z![*0501)O!#J"J!EG)07*M!H%55*7A1!'9! 7>*!D*A6<'5'&A=05! D'=A*7:!'9!U<*+A=0!"J#-!"I"K2]KJ!

"IK#M!]K"!

D7A+5A1&-!eM-! B>'0)*6-! ^M-! H*++:<01-! kM-! #JJ#M! C'<G0+A6'1! '9! *0+7>a%0b*! 6=05A1&! +*507A'16! )*+AF*)!]K#!

9+'<! )070! '9! 7>*! A167+%<*1705! 01)! G+*A167+%<*1705! *+0M! H%55*7A1! '9! 7>*! D*A6<'5'&A=05! D'=A*7:! '9!]K?!

U<*+A=0!X#-!_"#2_?JM!]KK!

D7+066*+-!eM-!U16*5<*77A-! LMDM-! LÇ>-!^M-!8A0+)A1A-!^M-! D=>1*55<011-!eM-!#JJYM!e0&1A7%)*6!01)! 6'%+=*!]KI!

0+*06!'9!50+&*!G+*>A67'+A=!1'+7>*+1!U5GA1*!*0+7>a%0b*6!+*F*05*)!c:!65'G*!90A5%+*6!A1!50b*6M!8*'5'&:!?K-!]KY!

"JJI2"JJ_-!)'AO!"JM""?Jo8##]_KMU"M!]K]!

D7+066*+-! eM-! D7*&<011-! DM-! H%66<011-! LM-! U16*5<*77A-! LMDM-! BA=b-! HM-! k'G9-! UM-! #JJ]M! m%017A9:A1&!]K_!

6%c0a%*'%6!65'G*!670cA5A7:!)%+A1&!6*A6<A=!6>0bA1&O!;0b*!;%=*+1*!06!<')*5!9'+!'=*01!<0+&A16M!e0+A1*!]KX!

8*'5'&:!#KJ-!]]2X]M!]IJ!

T0550=*-! ;MeM-! B*:1*+6-! eM-! C'=>+01-! EM-! H011A67*+-! DM-! H0+1*6-! (MeM-! H*++:<01-! kM-! ^'Z1*6-! 8M-!]I"!

Nc*+>0+72(>A55AG6-! ^M-! L0&*+*1&-! UM-! N55A6-! DM-! 3A='5-! UM-! e=C099+*:-! BM-! H*0F01-! BM/M-! $*1+:6-! DM-!]I#!

D%7>*+501)-!BM-!H0+b*+-!^M$M3M-!;A7=>9A*5)-!3M-!`'Z1*1)-!/M-!B'cA16'1-!BM-!H*55-!BM-!TA56'1-!kM-!('Z*+-!TM-!]I?!

#JJXM!C>0+0=7*+A\A1&! 7>*!6*A6<'&*1A=! \'1*!'9!0!<0R'+!G507*!c'%1)0+:! 6%c)%=7A'1! 7>+%67O!$Ab%+01&A!]IK!

e0+&A1-!3*Z![*0501)M!8*'=>*<A67+:!8*'G>:6A=6!8*'6:67*<6!"J-!m"JJJJYM!]II!

T0550=*-! ;MeM/M-! H*0F01-! /M-! e=C099+*:-! BM-! ^0+c:-! ^M! *7! 05M-! #JJKM! D%c)%=7A'1! \'1*! ='%G5A1&! 01)!]IY!

7*=7'1A=! c5'=b! +'707A'16! A1! 7>*! 3'+7>! S6501)-! 3*Z! [*0501)M! /'%+105! '9! 8*'G>:6A=05! B*6*0+=>! "JX-!]I]!

H"#KJY-!)'AO"JM"J#Xo#JJK/HJJ?#K"M!]I_!

T*cc-!`M$M-!U1)*+6'1-!$M-!"XX_M!L'=05!<*=>01A6<6!'9!50+&*!*0+7>a%0b*6!A1!7>*!3'+7>!S6501)!'9!3*Z!]IX!

[*0501)O!65AG!G0+7A7A'1A1&!07!01!'c5Aa%*!0=7AF*!<0+&A1M!8*'G>:6A=05!/'%+105!S17*+107A'105!"?K-!KJ2_YM!]YJ!

TA*61*+-!eM8M-!T01&-!~M-![>*1&-!;M-!"XXIM!L055'%7!'9!F'5=01A=!06>!7'!7>*!)**G!D'%7>!C>A10!D*0!A1)%=*)!]Y"!

c:!7>*!"XX"!*+%G7A'1!'9!e'%17!(A107%c'!V(>A5AGGA1*6WM!8*'5'&:!#?-!__I2___M!]Y#!

TA56'1-! kM-! H*++:<01-! kM-! C'=>+01-! EM-! ;A775*-! `M-! #JJ]M! N0+5:! $'5'=*1*! G05*'6*A6<A=! >A67'+:! 07! 7>*!]Y?!

(0b0+0*! 5'=05A7:-! *067*+1!3'+7>! S6501)-!3*Z! [*0501)-! A19*++*)! 9+'<! 7+016&+*66AF*!<0+A1*! 6*a%*1=*!]YK!

0+=>A7*=7%+*M!`*=7'1A=6!#Y-!`CKJ"?-!"_GGM!]YI!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.18/21 

 

TA56'1-!kM-!H*++:<01-!kM-!;A7=>9A*5)-!3M-!;A775*-!`M-!#JJYM!U!+*FA6A'1!'9!<A)2507*!$'5'=*1*!<0+A1*!7*++0=*!]YY!

)A67+Ac%7A'1! 01)! =>+'1'5'&:! 07! 7>*!(0b0+0*!BAF*+!<'%7>-!3'+7>! S6501)-!3*Z![*0501)M!3*Z![*0501)!]Y]!

/'%+105!'9!8*'5'&:!01)!8*'G>:6A=6!KX-!K]]2K_XM!]Y_!

]YX!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.19/21 

 

A: 0(.#'*!5&+1(-)"!!]YX!

0BCDEF!8!G e'+G>'27*=7'1A=!6*77A1&6!'9!7>*!1'+7>*+1!$Ab%+01&A!e0+&A1-!3*Z![*0501)M!B*)!)'76!6>'Z!]]J!

6*)A<*17!='+*6!%6*)!A1!7>A6!67%):M!`>*!G+*6*17!)0:!0F*+0&*!6*)A<*17!)*5AF*+A*6!'9!7>*!7>+**!]]"!

<0A1!+AF*+6-!Z>A=>!=07=><*176!0+*!>A&>5A&>7*)!A1!&+*:!6>0)*-!0+*!A1)A=07*)!A1!)0+b!&+*:!V9+'<!]]#!

$A=b6! 01)! D>01b0+! *7! 05M-! #JJ?WM!T>A7*! 6a%0+*6! 0+*! 5'=07A'16! '9! ='06705! G05*'2*0+7>a%0b*6!]]?!

*FA)*1=*6! A1! VUW!(0b0+0*! +AF*+!<'%7>-! VHW!e0>A0!(*1A16%50-! 01)! VCW!1'+7>*+1!$0Zb*p6!H0:M!]]K!

H'5)! 5A1*6! A1)A=07*! 7>*! <0A1! *0+7>a%0b*! 6'%+=*6! A)*17A9A*)! c:! D7A+5A1&! *7! 05M! V#J"#W! 01)!]]I!

;A7=>9A*5)!*7!05M!VA1!G+*66W!V6**!056'!De"!`0c5*!De"WM!H'5)!7**7>25A1*!A1)A=07*6!7>*!6%c)%=7A'1!]]Y!

9+'17M!S16*+7O!7>*!k*+<0)*=2$Ab%+01&A!<0+&A1!ZA7>!7>*!(0=A9A=!V(UCW!01)!7>*!U%67+05A01!VUEDW!]]]!

G507*6-! 7>*! T0A+0+0G0! VTW-! $0Zb*! H0:! V$HW! 01)! B0%b%<0+0! VBW! +*&A'16-! 01)! 7>*! C*17+05!]]_!

n'5=01A=! B*&A'1! VCnBWM! ^0+b! 0++'Z! A6! +*507AF*! G507*! <'7A'1! 07! 7>*! G507*! c'%1)0+:! 9+'<!]]X!

H*0F01!*7!05M!V#JJ#WM!]_J!

0BCDEF!;!G C>0+0=7*+A607A'1!'9!7%+cA)A7*6!01)!>*<AG*50&A7*!9+'<!FA6%05!VG>'7'W-!A17*+105!67+%=7%+*6!V{!]_"!

B0:W-!8*'7*b!G*7+'G>:6A=05!G+'G*+7A*6! V&0<<0!)*16A7:-!<0&1*7A=! 6%6=*G7AcA5A7:! 01)!(2Z0F*!]_#!

F*5'=A7:W! 01)! &+0A1! 6A\*! V601)-! 6A57! 01)! =50:! G*+=*170&*WM! (*0b6! A1! &+0A1! 6A\*! ='++*6G'1)! 7'!]_?!

G*0b6! A1! 7>*! 8*'7*bQ! 7>*! 7%+cA)A7*6l! 9A1A1&! %G! 7+*1)! A6! A55%67+07*)! c:! 7>*! 8*'7*b!]_K!

<*06%+*<*176M!]_I!

0BCDEF!<!G N,0<G5*! '9! 7>*! g,=05! 0&*!<')*5! 9+'<! 0! &A017! GA67'1! ='+*! Ve^JY2?JJXW! 01)! 7Z'! 6>'+7!]_Y!

GA67'1! ='+*6! V`01J_"J2#! 01)! 2YW-! 6>'ZA1&! 7>*! 6*)A<*1707A'1! +07*! '9! >*<AG*50&A7*! 7>+'%&>!]_]!

7A<*M!`>*!K!G0+0<*7*+! A6!%6*)!7'!)*9A1*!7>*!+*&%50+A7:!'9! 7>*!6*)A<*1707A'1!+07*!05'1&!7>*!]__!

='+*O!7>*!>A&>*+!7>*!K!G0+0<*7*+-!7>*!<'+*!5A1*0+!7>*!6*)A<*1707A'1!+07*!01)!7>*!6<055*+!7>*!]_X!

7%+cA)A7*!0&*!%1=*+70A17A*6M!DA1=*!>*<AG*50&A7*!6*775*6!07!01!066%<*)!+'%&>5:!='167017!+07*-!]XJ!

7>*! >A&>*67!K! G0+0<*7*+!Z06! =>'6*1! 9'+! *0=>! ='+*M! U55! 0&*6! 0+*! G5'77*)!ZA7>! 7>*A+! #w! 0&*!]X"!

+01&*M!]X#!

0BCDEF!=!G DA<G5A9A*)! ='++*507A'1! )A0&+0<! '9! 7%+cA)A7*6! c*7Z**1! ='+*6! A1! B%07'+A0! V%GG*+! 65'G*-!]X?!

B%07'+A0!^*c+A6!UF0501=>*!01)!$Ab%+01&A!`+'%&>WM!^*70A5*)!='++*507A'16!A1!De#!LA&M!De#MJ"M!]XK!

^06>*)!5A1*6!0+*!7*G>+0M!H06A1!*F*176!0+*!50c*55*)!B,M!`>*!=M!Y!b0!c'%1)0+:!V7>A1!c50=b!5A1*W!A6!]XI!

7>*! 0F*+0&*! c0605! c'%1)0+:! '9! 6>'+7! ='+*6M! H50=b! 670+6! '1! A6'507*)! *F*176! 6>'Z! *F*176!]XY!

='++*507*)! 7'!c06A1! *F*176! A1!('F*+7:! 01)! A1)A=07*)!%1+*='&1A6*)!c06A1! *F*176! A1!B%07'+A0!]X]!

V6**!7*,7!9'+!)*70A56WM!3%<c*+!'1!7>*!5*97!'9!5'&6!0+*!7%+cA)A7*!90=A*6!06!A1!`0c5*!"M!]X_!

0BCDEF!>!G DA<G5A9A*)! ='++*507A'1! )A0&+0<! '9! 7%+cA)A7*6! c*7Z**1! ='+*6! A1! e070b0'0! V=>011*5! 01)!]XX!

5*F**6! A1! 7>*! 7%+cA)A7*! G50A1! 01)! 901WM! ^*70A5*)! ='++*507A'16! A1! De#! LA&M! De#MJ#M! C'+*6! 0+*!_JJ!

0++01&*)!%G67+*0<!7'!)'Z167+*0<!9+'<!5*97!7'!+A&>7Q!6**!=0G7A'1!01)!5*&*1)!A1!9A&%+*!KM!!_J"!

0BCDEF!9!G N,0<G5*!'9!<0+&A126=05*!='++*507A'1!'9!7%+cA)A7*6!%6A1&!'1*!='+*!9+'<!('F*+7:-!7Z'!9+'<!_J#!

B%07'+A0!01)!7Z'!9+'<!e070b0'0M!N0=>!+*2*17+017!A6!=M!"JJ!b<!0G0+7M!^*70A5*)!='++*507A'16!A1!_J?!

De#!LA&M!De#MJ?M!`%+cA)A7*6!0+*!A1)A=07*)!c:!c06A=!='+*!5'&-!90=A*6!V1%<c*+!9+'<!"!7'!IW!01)!_JK!

8*'7*b! G*7+'G>:6A=05! G+'G*+7A*6! V)*16A7:! 01)! <0&1*7A=! 6%6=*G7AcA5A7:WM! D**! 5*&*1)! 01)!_JI!

=0G7A'1! A1! 9A&%+*! KM! e0+&A1! *F*176! 0+*! 50c*55*)! $,M! `>*! 0&*! '9! 7*G>+0! 50:*+6! VG%+G5*W! A6!_JY!

+*G'+7*)!A1!=05M!:+!H(M!_J]!

0BCDEF!?!G !`*<G'+05!='++*507A'1!c*7Z**1!<0+&A1!*F*176!01)!'1501)!*FA)*1=*6!'9!G05*'2*0+7>a%0b*6!_J_!

9+'<!7>*!(0b0+0*!+AF*+!<'%7>!VUQ!TA56'1!*7!05M-!#JJYQ!#JJ]W-!e0>A0!(*1A16%50!VHQ!H*++:<01!*7!_JX!

05M-!"XX?W-!01)!1'+7>*+1!$0Zb*p6!H0:!VCQ!C'=>+01!*7!05M-!#JJYW-!01)!G05*'276%10<A6!A)*17A9A*)!_"J!

05'1&!7>*!*067!='067!'9!7>*!3'+7>!S6501)!N067!C'067!V8'99!01)!^'<A1*:2$'Z*6-!#JJXWM!(%+G5*!_""!

c01)6! 0+*! 0&*! +01&*! '9! ='++*507*)!<0+&A1! *F*176M! ;0+&*!<0+&A1! *F*176! A17*+G+*7*)! 06! 7>*!_"#!

+*='+)!'9!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6!0+*!9+0<*)!A1!+*)M!_"?!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.20/21 

 

0BCDEF!@!G N,0<G5*6! '9! A6'<0&1A7%)*!<0G6! )*9A1A1&! 7>*! 0+*0! 6>0b*1! c:! 01! *0+7>a%0b*! '9! 0! &AF*1!_"K!

<0&1A7%)*-!Z>A=>!=01!7+A&&*+!6:1=>+'1'%6!65'G*!90A5%+*6!A1!7>*!6'%+=*!0+*06!'9!7>*!7%+cA)A7*6!_"I!

Vc5%*!0+*0!A1!7>*!%GG*+!65'G*WM!8+*:!)'76!6>'Z!7>*!5'=07A'1!'9!6*)A<*17!='+*6M!N0=>!<0G!A6!_"Y!

&*1*+07*)! 9+'<!01!*<GA+A=05! +*507A'16>AG! 7>07!)*9A1*6! 7>*!(*0b!8+'%1)!U==*5*+07A'1! V(8UW!_"]!

9+'<!7>*!<0&1A7%)*-!)*G7>-!)A6701=*!01)!7:G*!'9!*0+7>a%0b*6! V6**!De?!9'+!)*70A56WM!L0%576!_"_!

=0G0c5*!'9!G+')%=A1&!*0+7>a%0b*!6>0bA1&!50+&*!*1'%&>!7'!&*1*+07*!7%+cA)A7:!=%++*176!A1!7>*!_"X!

6'%+=*!0+*0!0+*!6>'Z1!A1!c'5)!+*)!V*GA=*17+*!6>'Z1!c:!+*)!)'76W!01)!6%<<0+A\*)!A1!`0c5*!IM!_#J!

H5%*!)'76! 0+*! *GA=*17+*6!'9! *0+7>a%0b*6! 7>07! =011'7! &*1*+07*)! &+'%1)26>0bA1&! =0G0c5*!'9!_#"!

&*1*+07A1&!7%+cA)A7*6!A1!7>*!6'%+=*!0+*0M!S1!*0=>!<0G-!7>*!A6'<0&1A7%)*!eZ!]MI!A6!6>'Z1!06!_##!

01!*,0<G5*!'9!7>*!<*7>')'5'&:!%6*)!7'!)*9A1*!7>*!eZ!]MI!0+*0M!VUW!S6'<0&1A7%)*!<0G!c%A57!_#?!

9+'<! 7>*! +*507A'16>AG! '9! C'%6A16! *7! 05M! V"XXXW-! 50c*55*)! NaM! V"WM! (8U! v! JMJ_&! A6! +*0=>*)!_#K!

6A<%5701*'%65:!A1!7>*!%GG*+!65'G*!'9!('F*+7:!01)!B%07'+A0!9'+!0!eZ!i!YMI!*0+7>a%0b*!5'=07*)!_#I!

c*7Z**1! c'7>! +*2*17+0176M! `>A6! ='++*6G'1)6! 7'! 7>*! 0=7AFA7:! '9! '15:! 7Z'! %GG*+! G507*! 90%576!_#Y!

V+*)!c'5)!5A1*6WM!D**!De?!LA&M!De?!9'+!6%c)%=7A'1!A17*+90=*!*0+7>a%0b*6!A6'<0&1A7%)*!<0G6M!_#]!

VHW! S6'<0&1A7%)*!<0G!c%A57! 9+'<!7>*!+*507A'16>AG!'9!DA!01)!eA)'+AZ0b0!V"XXXW-! 50c*55*)!NaM!_#_!

V#WM!(8U!v!JM"!&!A6!+*0=>*)!6A<%5701*'%65:!A1!7>*!7>+**!+*2*17+0176!9'+!eZ!i!]M#!*0+7>a%0b*6!_#X!

5'=07*)!c*7Z**1!('F*+7:! 01)!B%07'+A0M! `>A6! ='++*6G'1)6! 7'! 7>*! +%G7%+*!'9! 7>*! 6%c)%=7A'1!_?J!

A17*+90=*M! 3'! %GG*+! G507*! 90%576! =01! 7+A&&*+! 6:1=>+'1'%6! 65'G*! 90A5%+*6! A1! 7>*! 7>+**! +*2_?"!

*17+0176M!!_?#!

0BCDEF!A!G B*=%++*1=*! A17*+F056! VBSW! '9! 50+&*! G05*'2*0+7>a%0b*6! 07! 7>*! '+A&A1! '9! <0+&A1! *F*176! A9!_??!

7A<*M!VUW!BS!'9!eZ!i!]M?!*0+7>a%0b*6!07!7>*!'+A&A1!'9!7>*!K"!<0+&A1!*F*176!A)*17A9A*)!'F*+!7>*!_?K!

5067!=M!"YMI!b:+!V&+*:!5A1*WM!^'76!='++*6G'1)!7'!7>*!0F*+0&*!0&*!'9!7>*!<0+&A1!*F*17!$D!A9!7>*!_?I!

0F*+0&*!7A<*!6G01!6A1=*!7>*!5067!'1*M!`>*!+*=%++*1=*!A17*+F056!'9!eZ!j!]MI!*0+7>a%0b*!07!7>*!_?Y!

'+A&A1!'9!7>*!#J!50+&*!<0+&A1!*F*176!A6!A1)A=07*)!c:!)06>*)!c5%*!5A1*M!VHW!^A67+Ac%7A'1!'9!BS!'9!_?]!

eZ!j!]MI!*0+7>a%0b*6!6>'ZA1&!01!057*+107A'1!'9!0=7AF*!G*+A')6!A1!5A&>7!:*55'Z!ZA7>!5'Z!BS!01)!_?_!

1%<*+'%6!*0+7>a%0b*6-!01)!a%A*6=*1=*!G*+A')6!A1!5A&>7!c5%*!)%+A1&!Z>A=>!50+&*+!BS!0+*!1'7*)!_?X!

V9'+!*0=>!G*+A')-!0F*+0&*!BS!0+*!1'7*)!A1!A705A=!01)!7>*A+!)%+07A'1!1'7*)!A1!c'5)WM!!_KJ!

0BCDEF!8H!G L+*a%*1=:!)A0&+0<6!'9!G05*'2*0+7>a%0b*6!)%+A1&!VUW!7>*!;07*!$'5'=*1*!01)!VHW!7>*!;07*!_K"!

(5*A67'=*1*!f!N0+5:!$'5'=*1*M!`>*!5077*+! A6! 5Ab*5:!7'!c*!%1)*+*67A<07*)!)%*!7'!%1=*+70A17A*6!_K#!

)A6=%66*)!A1!7>*!G0G*+M!eZ!j!]MI!*0+7>a%0b*6!='++*6G'1)!7'! 50+&*!<0+&A1!*F*176!01)!eZ!i!_K?!

]M?!*0+7>a%0b*6!7'!055!<0+&A1!*F*176!V6**!7*,7!9'+!)*70A56WM!$A67'&+0<6!V&+*:!c0+6W!6>'Z!7>*!_KK!

9+*a%*1=:! '9! +*=%++*1=*! A17*+F05! VBSW! ZA7>A1! *0=>! cA1! '9! "JJ! :*0+6-! ZA7>! 7>*A+! 6707A67A=05!_KI!

)A67+Ac%7A'1!*67A<07*)! 9'+! *0=>! =*17A5*! Vc50=b! 5A1*WM! `>*!<*)A01!BS! '9! *0=>!G5'7! A6! 1'7*)! A1!_KY!

Z>A7*!9'+!>A67'&+0<6!01)!A1!c50=b!9'+!7>*!6707A67A=05!)A67+Ac%7A'1!V=+'66WM!!!_K]!

!_K_!

8H: 1&$,*"!!_KX!

1IJKF! 8! L! ;A7>'7:G*! =>0+0=7*+A67A=6! '9! )**G26*0! 6*)A<*176! 05'1&! 7>*! 1'+7>*+1! $Ab%+01&A! e0+&A1!_IJ!

V6%<<0+A\*)!9+'<!('%)*+'%,!*7!05M-!#J"#0WM!_I"!

1IJKF!;!L!;'=07A'1!01)!=>0+0=7*+A67A=6!'9!6*)A<*17!='+*6!%6*)!A1!7>A6!67%):M!`O!&+0FA7:!95'Z!)*G'6A76!_I#!

V7%+cA)A7*6WQ!$O!>*<AG*50&A7*M!!_I?!

1IJKF!<!L!B01&*!'9!G*7+'G>:6A=05!G+'G*+7A*6!'9!>*<AG*50&A7*!01)!7%+cA)A7*6!=05=%507*)!9+'<!7>*!='+*6M!!_IK!

1IJKF! =! L! e0+&A1! *F*176! V$,W! <')*55*)! 0&*! )*)%=*)! 9+'<! c06A1! *F*176! ='++*507A'1! A1! ('F*+7:-!_II!

B%07'+A0!01)!e070b0'0M!_IY!



Pouderoux et al. – Submarine paleoseismology of the northern Hikurangi Margin 

!

p.21/21 

 

1IJKF!>!f!N0+7>a%0b*!6'%+=*6!01)!*67A<07*)!<0&1A7%)*!)*)%=*)!9+'<!7>*!'F*+50G!'9!A6'<0&1A7%)*!_I]!

<0G6! VLA&M!_Q!6**!056'!De?!LA&M!De?W!01)!7>*!b1'Z1!0=7AF*! 90%576!='<G5A*)!c:!D7A+5A1&!*7!05! V#J"#WM!_I_!

^A99*+*17! 6=*10+A'6! 0+*! ='16A)*+*)! 0=='+)A1&! 7'7>*! 7Z'! 7:G*! '9! <0+&A1! *F*176-! 7>*! 7>+**! (8U!_IX!

7>+*6>'5)6! 9'+! 65'G*! 90A5%+*6! 7+A&&*+A1&! 01)! 7>*! 7Z'! *<GA+A=05! +*507A'16>AG6! %6*)! 7'! c%A5)!_YJ!

A6'<0&1A7%)*!<0G6!M!_Y"!

!_Y#!



!
"
#
$

!"
"# $"

""
# %

"
"
"
#

&
"
"
"
#

!""#

$"""#

$!""#

%"""#

!"#$

!%#&#'#(!)*&+!)%&+

,%&-

,*&#'#(-

"## .#!# /$

'()"*$"+,
'()"*$"+%

-.",+&""/

-.",+&""*

-.",+&""&

-.",+&""%

'()"&$0+*

'()"*$"+/
'()"*$"+$"

'()"*$"+$$

'()"*$"+$%

'()"*$"+$&

!

!"#"

$"%$&'()%

*+,-./0,

123/045

,6,7,89:2

&
;<
!
*
"
)
=
;5
%
*
>
!
=
&

#";?">"

$"%$&'()%

#";"?!

$"%$&'()%

!"#$%

&"#$%

"#$%

'()*+,-. @

./)0#1/2.

AA

AB

"

C

$

D

E

F

G

B

A

H

AI AH

AJ

AF

J

HG

HB

HFHJ

AG

HH

HA

HIA@

AD

AE

<
(
*
'
"
K
(
$
5

%
*
(
)
$
&

'"%"<">"

*(L()%*")%

*!"%>*;"

*(L()%*")%

?>M(*%N

*(L()%*")%
35S

40S

180

3
0
0
0

1
0
0
0

2
0
0
0

3
0
0
0

175E

?"$

"!O

$M*

&C

#

*

<
2
/5
'
,
/P
08

&
0Q
5'
,
/P
08

B9RST/

Figure 1



0
% Volume

100%

Sand

Silt

Clay

1.3 1.7
Density (gm/cc)

0 50
Magnetic susceptibility (SI)

1300 1400
P wave velocity (m/s)

0

10

20 cm

Core MD06-3009 (T11)

Grain-size analysis

Clay

Silty-clay

Silt

Interpretation X-RayPhoto

Figure 2



3%&'&)&7"

+06

!"#"$%&'&&()*

3&(4%&*

+/2

+/8

+18

-&.&'*

+12

3&(.(%(&

+&*54

+1

$A$$$@$$$C$$$D$$$?$$$$?A$$$?@$$$?C$$$?D$$$

$

?$$

A$$

&$$

@$$

B$$

C$$

Calibrated age (cal yr BP)

C
u

m
u

la
te

d
 h

e
m

ip
e

la
g

it
e

 t
h

ic
k

n
e

ss
 (

cm
)

!"#$%&##'(!"#$%&'

+02

+8

+8

()*+),-)./0+,1234.25)

6278/329)1.25)

:+3/8189).,+;/)3

:)<=32.>2;<7)

?@6.>2;<7)

3&(.(%(&

+&*54

$?$$$A$$$&$$$@$$$B$$$C$$$E$$$D$$$

$

A$

@$

)*+#,-#%$(!"#@%@'

Calibrated age (cal yr BP)

C
u

m
u

la
te

d
 h

e
m

ip
e

la
g

it
e

 t
h

ic
k

n
e

ss
 (

cm
)

+10

+1/
+11

+12

+:
+6

+;

+,

+0
+/
+1

+9

+8

+8

+&*54 +,

+0

+/

+1

$?$$$A$$$&$$$@$$$B$$$C$$$E$$$D$$$

$

A$

@$

)*+#,-#%.(!"#$%A'

Calibrated age (cal yr BP)

C
u

m
u

la
te

d
 h

e
m

ip
e

la
g

it
e

 t
h

ic
k

n
e

ss
 (

cm
)

Fig
u

re
 3



!"

!#

!$

!%

!&

!'

!(

!)

!*

!"+

!""

!"%

!"&

!"'

!"(

!")

!"*

!"#

!#+

!#"

!#$

!#%

!#&

!#'

!#(

!#)

!#*

!##

!$+

!"$

1
1

2

1
1
2

3

4

1

3

2

3

3

1

1

1

3

2
52

1

3

3

5

3

5h

5h

3

5h

4

1

3

3
1

3

3

3

2
1

3

1

5

4

1

4
5

4

4

3

5

41

4

4
4

4
4444

3

4
3

4

1

4
3
31

4
4
4

3
3

4

MD06-3009

3

8005 BP

13635 BP

17625 BP

c. 17 kyr

3410 BP

1717 BP

9505 BP

Silt laminae

Laminated to cross-strati!ed 
silts
Planar-, cross-strati!ed 
to massive sand

Homogeneous light 
olive-grey clay

Homogeneous to laminated 
dark olive-grey silty-clay

Pinkish graded silty-sand

Laminated to massive coarse 
sand to pebble

Homogeneous silts to 
silty-clay with shell fragments 
and mud/silt clasts

Hemipelagite

Turbidite

Debris !ow

Tephra

Facies

Correlations

Basin events

Isolated events

Tephras

Uncorrelated events

5530 BP

c. 6 kyr

2

2

3

3

1

1

1

1

1
3

3

1

1

1
1

3

1

2
5

5

1

3
2
2

2

2

3

2

2
5

3

4

4

2
1

1
1
1

2

1
1

3
3
2
5

4

3
1

3

3

4

3

111

1

4
2

4

1
2

2

1

4

4
4
4

4
43

3

3
2
2
2

4

3

3

3
1

11

4

4

4
3

4

MD06-3008

3
31

1

1
4

3
3

3
3

5
5

2

4

5

3
23
3

3
2

3
4

1

Tan0810-6

1

3

3

4

4

4
4

Tan0810-2

UPPER SLOPE RUATORIA DEBRIS AVALANCHE HIKURANGI TROUGH

0

1

5

10

15

20m

M
D

 c
o

re
s 

d
e

p
th

3m

2

1

0

Ta
n

 c
o

re
s 

d
e

p
th

4

1

3

1

3
3

Tan0810-3

Figure 4



Figure 5

Tan0810-12Tan0810-13Tan0810-9Tan0810-10Tan0810-11

!

!

!

""

"
!
#

!

!

$%

!

"

"

!

"

"

"

#

!

!

"

!

!

!

"

!

"

&

#

!

#

'

#

#

"

!

!

!
&
!
&
!
&
#

!
#
!
#

!

&

Tan0314-8

(#)

(##
(#&

(#!

(#"

(#'

(#*
(#+

(#,

(#-

(#

(&

(!

("

(*

(+

(,

(-

('

!"!#$%

&'&'#$%

8005 BP

5505 BP

#

&

)

!
"
#
$%
&'
(
&)
*
+"
&,
-
.

upstream downstream

FANCHANNELLEVEECHANNELLEVEELEVEE



!"

!#

!$

!%

$&$&'()

*+,%-",," *+,%-",,. *+,%-",,/ 012,/$,-$$ 012,/$,-$3

%"%'()

!4

!3

!"#$%&'(%$)$*&%+*& ,-+&"%.+(%$)$*&%+*& /+&+0+"+(%$)$*&%+*&

3

1

2

4

4

3

1

3

0 100MS (SI)

1.6 2
Dens (g/cm

2
)

3

3

3

4

4
1

3

4

0 100MS (SI)

1.2 2
Dens (g/cm

2
)

1

1
2

1

1

2

3

4

1

3

2

0 100MS (SI)

1.3 2.1
Dens (g/cm

2
)

2

2

2

3

3

2
1

3

3

3

0 100MS (SI)

1.3 2.1
Dens (g/cm

2
)

2

2

3

3

1

1

0 100MS (SI)

1 1.8
Dens (g/cm

2
)

0

1

C
o

re
s 

d
e

p
th

 (
m

)

2

3

Figure 6



!

"

#

$

%

&

'
(
)
*+
,
-
.

/

!
"#
"$
"%

&
'(
%$
)*
+,
-.
)"

/
".
'"

!
%0
'0
1,
2"
)3

4
+$
-.
%$
0

5
"6
#%
)7
"8
)9

!""#$%"&'

()*+,!,("%

#&-".$"&*(/0)&1"'

2.&%(&-'*"2.*!

!"#$#%#"

&"'()

!%"*"+",-

:1
,0
"*
'1
);

&

0

1

2

."$"*'/

<"
$=
%

*
"$
='
0)
%(
%0
-1

>
22)
*
"$
='
0)

%(
%0
-1

/3

/4

/5

/6

/7

/8

/9

/:

/;
/3<

/33

/34

/35

/36

/37
/38

/39

/3:

/3;

/4<

/43

Figure 7



!
"
#
$

!"
"# $"

""
# %

"
"
"
#

&
"
"
"
#

!!

!

!

!

M7.5

M
8

M8.5

M7

M6.5

!"#$%&'#

()*&'+,

#-#.#/01)

2
34
5
!
6
7
8
3,
9
!
:
5
8
2

;0<=>&

0%/-)&?)/0)

!
"
#
$
%
&
'

%
$
($
)
&
%
*
)
&

%
+
*
&
"
%
,*

%
$
($
)
&
%
*
)
&

-*&*.*"*%$($)&%*)&

"## %#!# &$

/,01"%)$ @

$*0&23*!$

AA

A;

B

C

D

E

;

A

F

AG AF

AH

AD

H

FE

F;

FDFH

AE

FF

FA

FGA@

AB

AC

4
I
!
J
6
K
I
L
,

9
!
I
7
L
2

!""#

$"""#

$!""#

%"""#

!"#$

Eq. (1) from Cousins et al. (1999)

A PGA = 0.08

!
"
#
$

!"
"# $"

""
# %

"
"
"
#

&
"
"
"
#

!!

!

!

!

M7.5

M7.2

M8

M8.5

!"#$%&'#

()*&'+,

#-#.#/01)

2
34
5
!
6
7
8
3,
9
!
:
5
8
2

;0<=>&

0%/-)&?)/0)

!
"
#
$
%
&
'

%
$
($
)
&
%
*
)
&

%
+
*
&
"
%
,*

%
$
($
)
&
%
*
)
&

-*&*.*"*%$($)&%*)&

"## %#!# &$

/,01"%)$ @

$*0&23*!$

AA

A;

B

C

D

E

;

A

F

AG AF

AH

AD

H

FE

F;

FDFH

AE

FF

FA

FGA@

AB

AC

!""#

$"""#

$!""#

%"""#

!"#$

Eq. (2) from Si and Midoriwaka (1999)

B PGA = 0.1

Figure 8



!"#"$%&'((%)&%"*)+%(,-."/0"%-(+12'-3%4"

-+"+1%"/(*5*)"/0".-(5%6-(5*)"%,%)+4"7)89:;

!"#$%&'

#"((%&'

)")(%&'

*"(+%&'*"(+%&'

,!",#%&'

,!")$%&'

,-",*%&'

,#"*!%&'

,."(!%&'

!"#$%&'

!"($%&'

#")$%&'

("*$%&'

#"*$%&'

+",$%&'

+",$%&'

/#

!"#$%&'()

"!##$%&'()

*+#$%&'()

+!,#$%&'()

,!#$%&'()

"*-#$%&'()

"."#$%&'()

/(

/)

/*

/,!

/,#

/,)

/,+

/,$

/-)

/-*

/#!

/#,
/#-

/##

/#(

/#.

/(,

+"-$%&'

/#,$%&'()

,*,$%&'()

:

<:::

9:::

=:::

>:::

?:::

@:::

A:::

B:::

C:::

<::::

<<:::

<9:::

<=:::

<>:::

<?:::

<@:::

0
1
&
$2
3$
4
'
(1
56
$&
7
&
6
8)
$9
:
'
;<
$%
($
=
>
?

9:: >:: @:: B:: <::: <9:: <>:: <@:: <B:: 9:::

@&:A((&6:&$568&(7';$9%(?

: 9:: >:: @:: B:: <::: <9:: <>:: <@:: <B:: 9:::

@&:A((&6:&$568&(7';$9%(?

99:: 9>:: 9@:: 9B::

:

<:::

9:::

=:::

>:::

?:::

@:::

A:::

B:::

C:::

<::::

<<:::

<9:::

<=:::

<>:::

<?:::

<@:::

0
1
&
$2
3$
4
'
(1
56
$&
7
&
6
8)
$9
:
'
;<
$%
($
=
>
?

99:: 9>:: 9@:: 9B:::

Figure 9

D"#"$%&'((%)&%"*)+%(,-."/0"%-(+12'-3%4"

-+"+1%"/(*5*)"/0"-.."6-(5*)"%,%)+4"7)8><;



!

"

#

$

%$

&$

'$

!$

"$

#$

$

"$$$#($$#%$$#'$$#"$$#$$$($$%$$'$$"$$$

!"#$%&'"#$()&%*%)+,&-)./01

!"#$%&'#()"'*+",%-'./01

2
%"
3
$
"
&
4
+

!
"
#$
%&
'#
()
"
'5
(-
#%
(6
$
#(
7
&
'*
8
1

//0'+",%-

/
/
0
.
/
0
'+
"
,
%-

9
/
0
.
/
0
'+
"
,
%-

#"

#$

(

%

'

"

$

%$

&$

'$

!$

"$

#$

$

"$$$#($$#%$$#'$$#"$$#$$$($$%$$'$$"$$$

233&'"#$()&%*%)+,&-).451

!"#$%&'#()"'*+",%-'./01

2
%"
3
$
"
&
4
+

!
"
#$
%&
'#
()
"
'5
(-
#%
(6
$
#(
7
&
'*
8
1

::0'+",%-

9
/
0
.
/
0
'+
"
,
%-

'

!

"

#

$

%$

&$

'$

!$

"$

#$

$

"$$$#($$#%$$#'$$#"$$#$$$($$%$$'$$"$$$

!"#$%&'"#$()&%*%)+,&-)./01

!"#$%&'#()"'*+",%-'./01

2
%"
3
$
"
&
4
+

!
"
#$
%&
'#
()
"
'5
(-
#%
(6
$
#(
7
&
'*
8
1

/;0'+",%-

/
/
0
.
/
0
'+
"
,
%-

&

'

!

#

"

$

%$

&$

'$

!$

"$

#$

$

"$$$#($$#%$$#'$$#"$$#$$$($$%$$'$$"$$$
!"#$%&'#()"'*+",%-'./01

2
%"
3
$
"
&
4
+

!
"
#$
%&
'#
()
"
'5
(-
#%
(6
$
#(
7
&
'*
8
1

<=0'+",%-

:
/
0
.
/
0
'+
"
,
%-

)*+*,-./00-1.-*213-0456*78*-5039:/5;-<*

=/021>*39-*?53-*@767.-1-
A*+*,-./00-1.-*213-0456*78*-5039:/5;-<*

=/021>*39-*?53-*B6-2<37.-1-*+*C506D*@767.-1-

Figure 10



!"#$%"&'($)"
!*#*("+$,"-./0"'1$&2/

3$*)453')"-/,$&)267&'2
8&$1"6(5"2/ 9:; ;<=6>/=;/7#

?*&7'+$7&',)$7/(5'$+,.@4'5)A./

%&'+B)*+$7/*5('+$,#,
C'5$+"/,"-$#"+)')$*+

D"%05' E5'-"-/,$&), F$+B$,0 :;6G; 9:;/7#
?*&7'+$7&',)$7/-"35$,/H(&',,/

,0'5-,/'+-/%4#$7"*4,/&'%$&&$I
J$5K'&&/1*&7'+$7/',0

L"35$)"

M0'*)$7/,$&)267&'2/N$)0/

,'+-/)*/%"33&"/,$A"/

%'5)$74&",/*5/-"K*5#"-/

,)5')$K$"-/&$)0*7&',),

L'5B/*&$1"6

(5"2
!" 9O=/7#

P4'5)A./1*&7'+$7&',)$7/-"35$,./

3$1'&1"/'+-/(',)"5*%*-/,0"&&,./

7&',),/*K/&'#$+')"-/,$&)267&'2,

L"35$,/K&*N

D453$-$)"//
Q'+-2/)*/,$&)2/3',"/(5'-$+(/

4%/)*/,$&)267&'2

L'5B/*&$1"6

(5"2
:;6>/G;; ;<=6R=/7#

?*&7'+$7&',)$7/-"35$,./&$(0)/

#$+"5'&,./5*7B/K5'(#"+),./

K*5'#$+$K"5,./,0"&&/K5'(#"+),

D453$-$)2/7455"+)

########$#%&''(#)&*+,',)-
./,0#1,2)#234,03#56-*23,0#+(#

4311,6-#1,2)(7823(
93*:#52,6-7;*-( $<7=< $7><#84 ?&3*)@A#B5*34,0,B-*1

C-*(#25D#'-01,)(#)&*+,',)(#

8&**-0)

########=#E,2)#234,03-#)&*+,',)-
F0)-*+-''-'A#)/,00,0;#30'#

B,0,0;#&G#823(#30'#1,2)#234,03-
93*:#52,6-7;*-( $<7=< $7><#84 ?&3*)@A#65283058231),8#'-+*,1

H5D#'-01,)(#)&*+,',)(#

8&**-0)

########I#E,2)(#)&*+,',)-1
J,0,0;#&GD3*'#823(-(#1,2)#

1-K&-08-
93*:#52,6-7;*-( $<7L#$<< <MN7NN#84

C52830,8231),8#'-+*,1A#K&3*)@A#

B5*34,0,B-*1A#4,831

25D#)5#4-',&4#'-01,)(#

)&*+,',)(#8&**-0)

########>#E30'(#)&*+,',)-1
E30'#+31-#;*3',0;#&G#)5#1,2)(7

823(
93*:#52,6-7;*-( $<7O#$<< $7PN#84

?&3*)@A#652830,8231),8#'-+*,1A#*58:#

B*3;4-0)1A#4,831A#/-36(#4,0-*321

%-',&4#'-01,)(#)&*+,',)(#

8&**-0)

########N#Q(G-*G8(0,)- R3132#*-6-*1-#;*3'-'#)&*+,',)- S2,6-7;*-( $<7L#$<< N7>N#84
J5*34,0,B-*1A#D55'#B*3;4-0)1A#

K&3*)@A#652830,8231),8#'-+*,1
Q(G-*G8(032#B25D

!"#$%&"'($)*$+," -",*.($(*/012,&*3"..4*5,*.($(*/26.0/728&03$(*/9
!)(3:/"..2

6359

;&0(/2.(<"2

65(3&*/.9
4*1*%&

Table 1



!"#$ %&'$ !"#$ %&'$ ( ) *&' *+, *"+' !"#"

*-./012//3 24 5$62 756 8/$27 32/9 $%&'($) 59: 39: 7// 7$9 33 5$0 *"*

*-./012//2 24 3$54 756 23$75 7246 ($"++ 55: 32: 7/7 7 20 4$6 ,"+

*-./012//6 26 23$73 754 23$/8 293/ $-"*&'(.) 59: 39: 64 3 86 70 (%"+

*-./012//4 26 5$/3 755 37$04 348/ $% 5/: 2/: 55 7 50 75$4 (*".

(;</67/13 25 9/$452 756 94$3/7 7/56 (",- 0/: 8/: 6 3 76 6 *"+

(;</67/12 25 93$047 756 95$364 7/4/ /"$ 33: 56: 0 2 3/ 7/$2 ,",

(;</67/10 25 86$7/9 754 25$336 28// ("+ 63: 76: 39 7 76$9 0$7 *"(

(;</27816 25 70$/66 756 23$34 3/28 $"-( 02: 25: 3/ 3 77$9 5 $".

(;</67/14 25 38$9650 756 82$7/6 776/ /"$ 73: 66: 9 3 70 0$6 *"+

(;</67/17/ 25 38$55 756 87$544 7794 $"$ 6: 43: 0 7 6 2 $"-

(;</67/177 25 30$7/48 756 89$6648 7/64 $", 73: 66: 6 7$9 0 2$7 ("*

(;</67/173 25 32$263 756 83$697 7399 $"0- 77: 64: 6 /$9 0 2$2 $

(;</67/172 25 32$99 756 88$/98 7705 $"- 5: 42: 8 7 7/ 2$4 /"0

=>?"

(@&AB'"CC.>D.#?+E&FG1DH>I.!"J>C&FC.KA%LM>'#&FN!" M+F&FN!" =>%J>C&F&>'
O+F"?.

!"JF@.K%L

=>?".H"'#F@.

K%L.P

<N%Q"?.>D.

#?+E&FG1

DH>I.

!"J>C&FC

12&3455&6789:767#&57;<=>?&@>7;&8967&#7396AB=C9;&C!&=99&>C<>D&=>7&4!7#&8967&57;<=>&C!&<C:7;&E7=@77;&E6B8F7=!"

112&=9=B5&;4AE76&93&=46EC#C=7&5BG76!&C#7;=C3C7#&C;&=>7&8967"

Table 2



! " ! " ! "

!"#$%&##' (')# !"#$%$!"& !"#$%$' !($%$') !)$%$!(( !*(($%$!)(( !*)($%$!+((

!"#$%&##* &+(# !"!$%$!"# !"'%!"+ !($%$') !)$%$!(( !&)($%$!+(( !++)$%$!,)(

,-.#*/#%$ &)## !"+$%$!"- !"+$%$' !($%$') !)$%$!(( !&)($%$!+(( !+(($%$!-((

,-.#*/#%/#0120% //$*3*( !"&$%$!"- !"&$%$' !( !($%$!(( !'')$%$!#') !#(($%$!))(

,-.#&/)%* (#&) !"- !"-$%$'"! !) !)$%$)( !'') !'')$%$!*+)

!"#$%&##& /&'* !"- !"-$%$'"' !( !($%$!(( !*(( !*(($%$!)((

!"#$%&##( (&#+ !"- !"-$%$'"' &( &($%$!'( !#(( !#(($%$!&((

#$%&'()*+,-,*'.()/)0)(1+2345 678$9'+9'0:*)(1+2;<,5
='7'&(>$&( ?:>'

?:>'+@'.(A+

2;5

B$;;$+@'&,)(1+2%<*;C5

45-1267-

!-1-8-2-

92:;61<

=>0?;@7A;BC71;D0,>0156E7F71;G0

Table 3



name mean age 2  range name mean age 2  range MD3003 MD3002 name mean age 2  range Tan0810-2 Tan0810-3 MD06-3009 MD06-3008 Tan0810-6 name mean age 2  range Tan0810-9 Tan0810-10 Tan0810-11 Tan0810-12 Tan0810-13 Tan0314-8

H1 387 170 R1 387 253  T1  T1 387 170 T2

H2 616 26 R2 789 199  T1  T2 529 114 T2

H3 978 32 P1  T1 R3 1040 94  T2  T1  T2  T3 M3 941 212 T3 T3

H4 1508 13 P2  T2 R4 1566 71  T3  T3  T3 1499 188 T3

H5 ** 1711 6 P3  T3 R5 1711 6  T4 T1 T5  T4  T4 M4 1716 11 T1 T3 T4 T4 T3

H6 2286 130 P7  T6 R6 2185 232  T5  T6  T5 2255 245 T6

H7 2935 122 P9  T8 R7 2935 122  T7  T7  T7

H8 3186 81 P11  T10 R8 3201 125  T8  T8 M7 3657 552 T3 T4

H9 ** 3419 11 P13  T12 R9 3391 39 T2 T9  T9

H10 3438 30 P14  T12 R10 3462 69  T8  T9

H11 4672 27 P17  T15 R11 4821 176  T3  T10  T11

H12 5344 72 P18  T16 R12 5132 326  T11  T12 M9 5127 289 T6 T1

H13 5525 60 P19  T17 R13 5525 60  T4 T9-10  T12

H14 6021 193 P23  T22  T1 R14 6072 445  T13  T13

H15 6489 135 P24  T23  T2 6303 583  T15

H16 6644 179 P25  T24  T3 R15 6668 248  T11  T16

H17 6836 210 P26  T25  T4 6926 311  T17

H18 7108 159 P27  T26  T5 R16 7221 272  T12  T19

H19 7480 116 P28  T27  T8 R17 7570 269  T13  T21

H20 8390 157 P30  T29  T19 8624 612  T24

H21 8603 262 P33  T32  T22 8800 654  T25

H22 * 9128 101 P34  T33  T24 R18 9240 213  T14  T27

H23 * 9505 25 P37  T36 T27 R19 9617 260  T15  T28 M12 9325 750 T4

H24 9706 143 P38  T37  T28 9839 393  T29

H25 10129 103 P40  T39 T31 10010 221  T30

H26 10129 103 P42  T39  T32 R20 10073 159  T16  T31

H27 10686 113 P45  T40  T35 R21 10767 194  T17  T32

H28 * 11340 118 P48  T41  T39 R22 11256 201  T18  T33

H29 11719 289 P49  T42  T40 11896 466  T35

H30 12169 291 P50  T43  T42 R23 12189 311  T19  T37 M13 12290 970 T5

H31 12518 242 P51  T44  T43 R24 12481 365  T20  T38

H32 12698 264 P52  T45  T44 R25 12628 391  T21  T40

H33 13357 238 P54  T48  T46 R26 13348 330  T22  T42 M14 13564 814 T6

H34 13487 210 P55  T49  T47 R27 13377 320  T23  T43

H35 13698 143 P56  T50  T53 R28 13678 162 T24  T47 M15 14338 594 T7

H36 13831 187 P57  T51  T54 14233 717  T48

H37 14661 271 P58  T56 T55 14299 783  T49

H38 14661 271 P59  T56  T56 14365 823  T50

H39 14890 295 P60  T58  T57 14728 901  T53

H40 15004 307 P61  T60  T58 15163 466  T55

H41 15404 224 P62  T62  T59 R29 15350 278  T25  T58 M17 15016 698 T9

H42 15849 388 P63  T63  T60 15865 653  T61

H43 15983 357 P64  T64  T60 R30 15935 583  T26  T62 M18 16404 778 T10

H44 16140 398 P65  T65  T60 16050 698  T63

H45 16292 295 P66  T66  T61 16056 704  T64

H46 16446 314 P66  T67  T62 16056 704  T64

*, ** are margin events related to catastrophic floods or volcanism (after Pouderoux et al., 2012a)

Isolated events are in italic grey

Poverty re-entrant Ruatoria re-entrant Matakaoa re-entrantMARGIN EVENTS

COREEVENTEVENTEVENT CORE EVENT CORE

T
a

b
le

 4



PGA Faults * RI ** Mw range Faults * RI ** Mw range

0.08 2; 6; 7  390-460 years 7.3-8.4 2; 6; 7  390-460 years 7.3-8.4

0.1 2; 6 890-1235 years 7.3-8.4 2; 6; 7 390-460 years 7.3-8.4

0.15 2 1300-1670 years 8.2-8.4 2 1300-1670 years 8.2-8.4

*: Numbers correspond to faults detailed in Table SM1; ** Recurrence intervals calculated for the duration of our turbidite record (16,060 years, from 390 to 16,450 yr BP)

Average recurrence interval deduced from the turbidite record : 400 years

PGA Faults * RI ** Mw range Faults * RI ** Mw range

0.08 2 1300-1670 years 8.2-8.4 2; 6 890-1235 years 7.3-8.4

0.1 ø ø ø 2 1300-1670 years 8.2-8.4

0.15 ø ø ø 2 1300-1670 years 8.2-8.4

*: Numbers correspond to faults detailed in Table SM; ** Recurrence intervals calculated for the duration of our turbidite record (16,060 years, from 390 to 16,450 yr BP)

Average recurrence interval deduced from the turbidite record : 800 years

Si and Midoriwaka (1999) - Eq. (2)

Si and Midoriwaka (1999) - Eq. (2)Cousins et al. (1999) - Eq. (1)

Cousins et al. (1999) - Eq. (1)

Large margin events (n=20)

All margin events (n=41)

Table 5


