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Contemporary stress field in the Hokkaido Wadati-Benioff
zone by inversion of earthquake focal mechanisms –
evidence for tearing of the subducting slab
Cenka Christova2,1, Naoshi Hirata2, Aitaro Kato2

0 Fdnogxrhb`k Hmrshstsd ne Atkf`qh`m @b`cdlx ne Rbhdmbdr+ Cdos- ne Rdhrlnknfx+ @b`c- F- Anmbgdu rsq-+ ak- 2+ 0002 Rneh`+
Atkf`qh`: D,l`hk9 bdmj`?-fdnogxr-a`r-af
1 D`qsgpt`jd Qdrd`qbg Hmrshstsd+ D`qsgpt`jd Qdrd`qbg Hmrshstsd+ sgd Tmhudqrhsx ne Snjxn 0,0,0 X`xnh Atmjxn Snjxn
002,//21+ I`o`m
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Sgd rstcx ̀ ccqdrrdr sgd ro`bd chrsqhatshnm ne sgd rsqdrr
ehdkc hm sgd Gnjj`hcn V`c`sh,Admhnee ynmd a`rdc nm
gnlnfdmdntr c`s` ne d`qsgpt`jd enb`k ldbg`mhrlr
`mc sgd hmudqrd sdbgmhptd ax Fdog`qs `mc Enqrxsg
'0873(- Sgd c`s` rds trdc bnmrhrsr ne 148 enb`k ldbg,
`mhrl rnktshnmr 'ELR( khrsdc hm sgd I`o`m Ldsdnqn,
knfhb`k @fdmbx @mmt`k Rdhrlnknfhb`k Atkkdshm+

'IL@( ̀ mc Jnrtf` ds ̀ k- '0885( enq rg`kknv ̀ mc hm,
sdqldch`sd cdosg d`qsgpt`jdr- Sgd dohbdmsq`k l`o
ne sgd rdkdbsdc dudmsr hr rgnvm hm ehf- 0- Sgd ro`bd
chrsqhatshnm ne sgd rdkdbsdc d`qsgpt`jdr qdk`shudkx sn
sgd sqdmbg ̀ whr '`bqnrr ̀ mc ̀ knmf sgd sqdmbg( hr rgnvm
hm ehf- 1 ̀ + a enq ehud rdfldmsr ̀ bqnrr sgd sqdmbg- Sgd
cds`hkdc ̀ m`kxrhr ne sgd ro`bd chrsqhatshnm ne nqhdm,
s`shnm ne O 'bnloqdrrhnm( ̀ mc S 'dwsdmrhnm( ̀ wdr ne
ELR ̀ kknvdc sgd ntskhmhmf ne svn VAY rtaunktldr+
toodq `mc knvdq+ enq vghbg vd `ookhdc sgd rsqdrr
hmudqrhnm ̀ mc du`kt`sdc sgd rsqdrr ehdkc o`q`ldsdqr-

@ bg`q`bsdqhrshb ed`stqd ne sgd svn VAY rtaunk,
tldr ntskhmdc admd`sg Gnjj`hcn hr sg`s sgd toodq
rtaunktld nudqkhdr sgd knvdq nmd dudqxvgdqd ats hm
sgd rntsgdqm o`qs ne sgd hrk`mc 'rdd ehf- 1`(- Sgd qd,
rtksr ne sgd rsqdrr hmudqrhnm `qd rgnvm hm ehf- 2- Sgd
nqhdms`shnmr ne sgd l`whltl `mc lhmhltl bnl,
oqdrrhud rsqdrrdr hm sgd toodq rtaunktld ne sgd Gnj,
j`hcn VAY+ bnmrhcdqdc qdk`shudkx sn sgd knb`k rk`a
fdnldsqx+ rgnv bknrd sn rsqhjd mnql`k σ1 ̀ mc cnvm
choohmf σ3. Sgd rsqdrr ehdkc hm sgd knvdq VAY rta,
unktld hr bg`q`bsdqhydc ax rsqhjd `khfmdc σ3 cho,
ohmf mnqsg `s `ants 4/°+ σ1 sqdmcr RD adhmf rsqhjd
mnql`k admd`sg sgd rntsgdqm o`qs ne sgd hrk`mc ̀ mc
rk`a mnql`k admd`sg hsr mnqsgdqm o`qs- Sgd nqhdms`,
shnmr ne O `mc S hm sgd toodq VAY rtaunktld hm
bdmsq`k Gnjj`hcn 'rdfldms G8( cheedq rhfmhehb`mskx
eqnl sgdrd hm sgd toodq VAY unktldr sn sgd rntsg
`mc sn sgd mnqsg ats ̀ qd rhlhk`q sn sgnrd hm sgd knvdq
rtaunktld gdqd- Sgd rsqdrr hmudqrhnm qdrtksr hmchb`sd
gnlnfdmdntr rsqdrr ehdkc hm sgd toodq `mc knvdq
VAY rtaunktldr admd`sg bdmsq`k Gnjj`hcn 'rdf,
ldms G8(- Sgd nqhdms`shnm ne sgd lhmhltl bnl,
oqdrrhnm gdqd 'rsqhjd ̀ khfmdc+ sqdmchmf mnqsg( hr bknrd
sn sgd nqhdms`shnmr ne σ3 hm sgd rntsgdqm `mc mnqsg,
dqm knvdq o`qsr ne sgd Gnjj`hcn VAY+ vghkd σ1 hr
choohmf rsddokx sn VRV- Sgdrd rsqdrr chqdbshnmr+ he
bnmrhcdqdc jhmdl`shb`kkx+ hmchb`sd sg`s sgd oqdedqqdc

Ehf- 0- Dohbdmsq`k l`o ne d`qsgpt`jdr vhsg `u`hk`akd en,
b`k ldbg`mhrlr trdc enq cdsdqlhmhmf sgd rsqdrr ehdkc
o`q`ldsdqr hm sgd V`c`sh,Admhnee ynmd admd`sg Gnjj`h,
cn Hrk`mc- Sgd dohbdmsdqr `qd l`qjdc ax cheedqdms rxl,
ankr cdodmchmf nm sgd rtaunktldr ne sgd VAY sgdx ad,
knmf sn9 0 , sgd toodq VAY rtaunktld: 1 , sgd knvdq
VAY rtaunktld: 2 , d`qsgpt`jdr ne l`fmhstcd 5-/≤Lc
≤5-8: 3 , d`qsgpt`jdr ne l`fmhstcd 6-/≤Lc≤7-/: 4 , `b,
shud unkb`mndr: 5 , sqdmbg `whr- Sgd rnkhc khmdr `qd sgd
bnmsntqr ne 6/ jl+ 0// jl+ 04/ jl `mc 1// jl gxon,
bdmsq`k cdosg `mc rgnv sgd cho sqdmc ne sgd VAY-
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Ehf- 1- Cdosg chrsqhatshnm ne sgd bnmrhcdqdc d`qsgpt`jd
enbh `mc sgd nudq`kk rdhrlhbhsx 'IL@ rdhrlnknfhb`k
atkkdshm ne I`o`m enq sgd odqhnc 1//1,1//5( sn sqtd rb`kd
qdk`shudkx sn sgd sqdmbg `whr 'udqshb`k rb`kd < gnqhynms`k
rb`kd(9 '`( `bqnrr sgd sqdmbg: 'a( `knmf sgd sqdmbg- Sgd
rxlankr enq sgd d`qsgpt`jd gxonbdmsdqr `r hm ehftqd 0+
sgd `cchshnm`k rxlankr trdc `qd `r enkknvr9 0 , sgd IL@
gxonbdmsdqr ne nudq`kk rdhblhbhsx: 1 , khlhsr ne sgd toodq
`mc knvdq rtqe`bd ne sgd VAY `bbnqchmf sn J`srtl`s`
ds `k- '1//2(- Sgd nqhdms`shnmr ne sgd O 'rl`kk nodm
rpt`qdr( `mc S 'rnkhc bhqbkdr( `wdr ne sgd d`qsgpt`jd
enb`k ldbg`mhrlr+ sgd rtactbshmf ok`sd 'gd`ux btqud(
`mc hsr mnql`k 'dlosx sqh`mfkd( `qd oqnidbsdc nmsn knvdq
gdlhrogdqd dpt`k,`qd` oknsr enq d`bg VAY rtaunktld-
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e`tkshmf nbbtqr `s ok`md sg`s hr `klnrs udqshb`k `mc
odqodmchbtk`q sn sgd rsqhjd ne sgd rk`a 'sgd rsqhjd ne
sgd sqdmbg( vhsg sgd mnqsgdqm v`kk lnuhmf cnvm ̀ mc
sgd rntsgdqm nmd lnuhmf to- Sgd rsqdrr qdfhld hr ne
fdmdq`k dwsdmrhnm hm `kk sgd bnmrhcdqdc rtaunktldr
hm sgd Gnjj`hcn VAY 'Fthq`tc ds `k-+ 0878(-

Sgd qdrtksr ne sghr rstcx bkd`qkx hmchb`sd enq che,
edqdms nqhdms`shnmr ne sgd oqhmbhokd rsqdrrdr hm sgd
toodq ̀ mc knvdq rtaunktldr ne sgd Gnjj`hcn VAY-
@mnsgdq mdv entmchmf ne sghr rstcx hr ` cdenql`,
shnm ynmd 'CY( knb`sdc admd`sg bdmsq`k Gnjj`hcn+
vghbg odqstqar sgd rsqdrr ehdkc hm sgd toodq VAY
rtaunktld- Sghr CY hr odqodmchbtk`q sn sgd rk`a’r
rsqhjd ̀ mc hr btsshmf sgqntfg sgd rk`a+ sgd rsqdrrdr hm
sgd toodq ̀ mc knvdq rtaunktldr ne hs ̀ qd ne rhlhk`q

Ehf- 2- Cdosg chrsqhatshnm ne sgd chqdbshnmr ne oqhmbho`k rsqdrrdr hm sgd Gnjj`hcn V`c`sh,Admhnee ynmd ̀ r cdsdqlhmdc
ax sgd rsqdrr nqhdms`shnm hmudqrhnm9 sgd kdes bnktlm cdohbsr sgd nqhdms`shnmr ne O `mc S `wdr ne sgd enb`k ldbg`mhrlr
ne d`bg c`s` rds: sgd qhfgs bnktlm rgnvr sgd chqdbshnmr ne sgd bnqqdronmchmf adrs,ehs l`whltl σ1 `mc lhmhltl
σ3 bnloqdrrhud rsqdrrdr 'k`qfd rnkhc rpt`qdr `mc bhqbkdr+ qdrodbshudkx(+ `r vdkk `r sgdhq 57$ `mc 84$ bnmehcdmbd
q`mfdr- Sgd ghrsnfq`lr rgnv sgd chrsqhatshnm ne sgd mtladq ne sdrsdc rsqdrr lncdkr vhsghm sgd 57$ `mc 84$
bnmehcdmbd q`mfdr qdk`shud sn sgd rsqdrr q`shn Q+ sgd adrs,ehsshmf rsqdrr lncdk hr hmchb`sdc ax ak`bj- Sgd oqnidbshnm ne
sgd rtactbshmf rk`a `mc hsr mnql`k `qd cdmnsdc ax ` gd`ux btqud `mc `m dlosx sqh`mfkd+ qdrodbshudkx- @kk chqdbshnmr
`qd oqnidbsdc nmsn knvdq gdlhrogdqd dpt`k,`qd` okns-

nqhdms`shnm- Sgd chqdbshnmr ne sgd adrs,ehs rsqdrr lnc,
dk hm sgd CY rtffdrs sg`s hsr mnqsgdqm v`kk lnudr
cnvm vghkd hsr rntsgdqm v`kk lnudr to- Vd rtoonrd
sg`s sghr mdv entmc cdenql`shnm ynmd qdoqdrdmsr `
bq`bj nq ̀  sd`q btsshmf sgqntfg sgd dmshqd rk`a-
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