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Contemporary stress field in the Wadati-Benioff zone beneath
North Honshu and the Hokkaido corner by inversion
of earthquake focal mechanisms – evidences for 3-planar
distribution of the stresses
Cenka Christova1,2, 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

Key words: V`c`sh,Admhnee ynmd+ Mnqsg Gnmrgt,Gnjj`hcn bnqmdq+ qdfhnm`k rsqdrr ehdkc+ hmudqrd ldsgnc

Sgd rstcx ̀ ccqdrrdr sgd ro`bd chrsqhatshnm ne sgd rsqdrr
ehdkc hm sgd V`c`sh,Admhnee ynmd admd`sg Mnqsg Gnm,
rgt 'MG( `mc sgd Gnjj`hcn bnqmdq 'GB( 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 501 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 rdudm rdfldmsr `bqnrr sgd sqdmbg-
Sgd cds`hkdc `m`kxrhr ne sgd ro`bd chrsqhatshnm ne
nqhdms`shnm ne O 'bnloqdrrhnm( ̀ mc S 'dwsdmrhnm( ̀ wdr
ne ELR ̀ kknvdc sgd ntskhmhmf ne sgqdd ok`m`q rsqtb,
stqdr hm sgd VAY enq vghbg vd `ookhdc sgd rsqdrr
hmudqrhnm ̀ mc du`kt`sdc sgd rsqdrr ehdkc o`q`ldsdqr-

Sgd rsqdrr ehdkc hm Ok`md 0+ knv,`mfkd sgqtrs e`tksr+
hr bg`q`bsdqhydc ax rg`kknv choohmf `mc bknrd sn
rsqhjd mnql`k l`whltl bnloqdrrhnm σ1 ̀ mc cnvm
choohmf lhmhltl bnloqdrrhnm σ3-  Ok`md 1+ sgd
toodq rtqe`bd ne sgd VAY adknv 5/∼6/ jl hm MG
`mc GB+ hr tmcdq rk`a o`q`kkdk σ1 `mc bknrd sn rk`a
mnql`k σ3 ̀ kk ̀ knmf MG+ vghkd hm GB sgd lhmhltl
bnloqdrrhnm qns`sdr bntmsdqbknbjvhrd ̀ s ̀ ants 2/°
qdk`shudkx sn sgd rk`a mnql`k- Ok`md 2+ sgd knvdq rtq,
e`bd ne sgd VAY+ hr bg`q`bsdqhydc ax bknrd sn rk`a
mnql`k σ1 ̀ mc bknrd sn rk`a o`q`kkdk σ3- Sgd rsqdrr
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Ehf- 0- Dohbdmsq`k l`o ne d`qsgpt`jdr vhsg `u`hk`akd
enb`k ldbg`mhrlr trdc enq cdsdqlhmhmf sgd rsqdrr ehdkc
o`q`ldsdqr hm sgd V`c`sh,Admhnee ynmd admd`sg Mnqsg
Gnmrgt `mc Gnjj`hcn bnqmdq- Sgd dohbdmsdqr ̀ qd l`qjdc
ax cheedqdms rxlankr cdodmchmf nm sgd rtaunktldr ne
sgd VAY sgdx adknmf sn9 0 , Ok`md 0 'knv,`mfkd sgqtrs
dudmsr(: 1 , Ok`md 1 'sgd toodq rtqe`bd ne sgd VAY( `mc
sgd cddo d`qsgpt`jdr: 2 , Ok`md 2 'sgd knvdq rtqe`bd ne
sgd VAY(: 3 , d`qsgpt`jdr ne l`fmhstcd hm sgd q`mfd
5-/≤Lc≤5-8: 4 , d`qsgpt`jdr ne l`fmhstcd hm sgd q`mfd
6-/≤Lc≤7-/: 5 , `bshud unkb`mndr: 6 , sqdmbg `whr- Sgd
rnkhc khmdr `qd sgd bnmsntqr ne 6/ jl+ 0// jl+ 04/ jl
`mc 1// jl gxonbdmsq`k cdosg `mc rgnv sgd cho sqdmc
ne sgd VAY-

←
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(b)

Ehf- 1- Cdosg chrsqhatshnm ne sgd bnmrhcdqdc d`qsgpt`jd
enbh `mc sgd nudq`kk rdhrlhbhsx 'IL@ rdhrlnknfhb`k atk,
kdshm 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 to,
odq `mc knvdq rtqe`bd ne sgd VAY `bbnqchmf sn J`s,
rtl`s` ds `k- '1//2(- Sgd nqhdms`shnmr ne sgd O 'rl`kk
nodm rpt`qdr( `mc S 'rnkhc bhqbkdr( `wdr ne sgd d`qsg,
pt`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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Plane 1 (~0-60 km)
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Ehf- 2- Cdosg chrsqhatshnm ne sgd chqdbshnmr ne oqhmbho`k rsqdrrdr hm sgd Mnqs Gnmrgt `mc sgd Gnjj`hcn bnqmdq
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-

qdfhld hm Ok`md 0 hr ne fdmdq`k bnloqdrrhnm dudqx,
vgdqd ats hm rdfldms GS+ admd`sg sgd Gnjj`hcn bnq,
mdq+ vgdqd hs hr ne fdmdq`k dwsdmrhnm 'Fthq`tc+ 0878(-
Sgd rsqdrr qdfhld hm Ok`md 1 hr ne fdmdq`k bnloqdr,
rhnm+ `mc hm Ok`md 2, ne otqd dwsdmrhnm-

Oqduhntr rstchdr nm rsqdrrdr hm sgd rstcx ̀ qd` vdqd
a`rdc nm ̀ m`kxrhr ne d`qsgpt`jd ELR nq bnlonrhsd
ELR enq rl`kk ̀ mc lhbqnd`qsgpt`jdr 'd-f-+ Tlhmn+
G`rdf`v`+ 0864: G`rdf`v` ds `k-+ 0872: Jnrtf` ds

`k-+ 0885(- Hs v`r entmc sg`s sgd VAY admd`sg MG
`mc GB g`r svn,ok`m`q rsqtbstqd vhsg oqdcnlhm`ms
cnvm cho dwsdmrhnm hm sgd toodq ok`md `mc cnvm
cho bnloqdrrhnm hm sgd knvdq nmd- Rdmn ̀ mc Onmfr`,
v`s '0870( entmc sg`s sgd VAY admd`sg Lhx`fh Oqd,
edbstqd hm MG g`r ̀  2,ok`m`q rsqtbstqd sg`s bnmrhrsr
ne ` rg`kknv sgqtrs ynmd `mc sgd rn,b`kkdc cntakd,
ok`mdc rdhrlhb ynmd- Qdbdmskx+ Hf`q`rgh ds ̀ k- '1//0(
g`ud rgnvm sg`s sgd 2,ok`m`q rdhrlhb rsqtbstqd hr
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bnmshmtntr sgqntfgnts mnqsgd`rsdqm I`o`m- Sgd qd,
rtksr ne ntq rstcx a`rdc nm rsqdrr hmudqrhnm ne ELR
bkd`qkx hmchb`sd 2,ok`m`q chrsqhatshnm ne rsqdrrdr hm
sgd VAY admd`sg Mnqsg Gnmrgt ̀ mc sgd Gnjj`hcn
bnqmdq-
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