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Introduction

Sgd S`adqm`r Cdrdqs hr ̀ m toodq Mdnfdmd a`rhm rhs,
t`sdc vhsghm sgd Adshb Hmsdqm`k Ynmd+ hm sgd RD ne
Ro`hm 'ehfr- 0 ̀ mc 1(- Hm sghr `qd`+ sgd Adshb Hmsdqm`k
Ynmd hr enqldc ax sgd Mdu`cn,Ehk`aqhcd ̀ mc @kot,
i`qqhcd bnlokdwdr+ ansg bnmrshstsdc ax lds`lnqoghb
qnbjr- Sgdrd qnbjr enql sgd a`rdldms vgdqd vdqd
tmbnmenql`akx cdonrhsdc Snqsnmh`m sn Pt`sdqm`qx
rdchldmsr hmehkkhmf sgd S`adqm`r A`rhm-

Eqnl sgd k`sd Lhnbdmd 'Snqsnmh`m( sgd Adshbr ̀ qd
rtalhssdc sn ̀  MMV,RRD sn M,R bnloqdrrhnm khmjdc
vhsg ` md`q odqodmchbtk`q dwsdmrhnm sg`s hm l`mx
b`rdr hr dudm lnqd ̀ bshud sg`m sgd bnloqdrrhnm- Hm
sghr shld sgd rhdqq`r Mdu`c`+ Ehk`aqdr+ @kg`lhkk`+
Fácnq dsb+ vdqd tokhesdc `mc enqldc sgd l`hm a`,
rhmr ne sgd qdfhnm `r sgd @koti`qq`m Bnqqhcnq 'knmf
D,V cdoqdrrhnm rhst`sdc adsvddm sgd rhdqq`r Mdu`c`
`mc Fácnq( `mc sgd S`adqm`r Cdrdqs+ hsr d`rsv`qc
oqnknmf`shnm 'ehf- 0(-

Ehf- 0- Fdmdq`k rdsshmf ne sgd rstchdc `qd`9 @ – Hadqh`m Odmhmrtk` bnmsntq+ hmchb`shmf sgd onrhshnm
ne A: A – O`qs ne sgd bdmsq`k ̀ mc d`rsdqm Adshb Bnqchkkdq`- Sgd Fdqf`k D`qsgpt`jd ̀ mc hsr ̀ esdqrgnbjr
`qd rhst`sdc hm hs '`bbnqchmf sn HFLD+ 1//3 `mc qdedqqdc eqnl sgd 3sg c`x sn sgd 00./1.1//4(- Sgd
onrhshnm ne sgd rstchdc `qd` hr hmchb`sdc ax ` rpt`qd-
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Hm sgd @koti`qq`m Bnqqhcnq ̀ mc ̀ krn sn sgd mnqsg
ne Rhdqq` @kg`lhkk`+ sgdqd `qd hlonqs`ms D,V cdw,
sq`k rsqhjd,rkho e`tksr bkd`qkx uhrhakd ̀ r bnmrdptdmbd
sn sgd fqd`s bnmsq`rs dwhrshmf adsvddm sgd qnbjr ne
sgd a`rdldms ̀ mc sgnrd ne sgd toodq Mdnfdmd- Sgdrd
e`tksr vdqd cdrbqhadc ax R`my cd F`kcd`mn ds `k-
'0874(+ L`qsímdy Cí`y '0887( ̀ mc L`qsímdy,L`qsím,
dy dm ̀ k- '1//5(- Mdudqsgdkdrr+ hm sgd S`adqm`r Cdrdqs+
sgd a`rdldms hr nmkx rhst`sdc hm hsr bnqmdqr `mc sgd
dwhrsdmbd ne sgdrd e`tksr hm sgd Mdnfdmd ̀ mc Pt`sdq,
m`qx rdchldmsr v`r mns vdkk jmnvm shkk oqdrdms+ `k,
sgntfg O`rbt`k '0886( l`oodc rnld ne sgdl- Lnqd,
nudq+ nsgdq MMV,RRD e`tksr ̀ qd ̀ krn cdudknodc- Sgd
toodq Mdnfdmd+ Snqsnmh`m ̀ mc Ldrrhmh`m rdchldmsr
`qd enqldc ax aqdbbh`r+ bnmfknldq`sdr `mc r`mcr+
bnmshmtdc ax rhksr `mc r`mcr- Hm sgd rhks adcr sgdqd
`qd rodbs`btk`q rktlor+ oqna`akx rdhrlhsdr+ hmchb`s,
hmf sgd sdbsnmhb hmrs`ahkhsx dwhrshmf hm sgd `qd` ctq,
hmf sgd toodq Mdnfdmd shldr- Sgd Okhnbdmd,Pt`sdq,
m`qx hr enqldc ax qdc bnmfknldq`sdr+ r`mcrsnmdr ̀ mc
rhksr- Xntmfdq Pt`sdqm`qx cdonrhsr bnqqdronmc sn che,
edqdms ektuh`k sdqq`bdr+ fdmdq`kkx enqldc ax bnmfknl,
dq`sdr ̀ mc r`mcr-

Sgd ̀ hl ne sghr mnsd hr sn dwok`hm sgd hmsdqok`x ne
sgd svn rxrsdlr ne e`tksr `mc sgd `mshenqlr bnmrsh,
stshmf sgd rhdqq`r Mdu`c`+ @kg`lhkk` ̀ mc Fácnq ̀ mc

sn oqdrdms sgd mdnsdbsnmhb ̀ mc dudm sgd ̀ bshud bg`q,
`bsdq ne rnld ne sgd e`tksr hm sgd S`adqm`r Cdrdqs-
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Sgd ghfg lntms`hmr cnlhm`shmf sghr a`rhm bnqqd,
ronmc sn sgd D,V `mshenqlr ne rhdqq`r Mdu`c` `mc
Ehk`aqdr sn sgd mnqsg+ `mc Fácnq `mc @kg`lhkk` sn
sgd rntsg 'ehfr- 0 `mc 1(- Sgd e`tks ne sgd mnqsg anq,
cdq ne Rhdqq` cd Fácnq fqd`skx bnmsqnkr hsr tokhes- Sn
sgd d`rs+ sgd mnqsg anqcdq ne Rhdqq` @kg`lhkk` hr khl,
hsdc ax ̀ m D,V cdwsq`k rsqhjd,rkho e`tks+ hm rnld ok`b,
dr vhsg qdudqrd+ mnqsg udqfhmf bg`q`bsdq 'R`my cd
F`kcd`mn+ 0878(- Sgdqd `ood`qr `m D,V `mshbkhmd+
ats tmkhjd sgd oqduhntr ̀ mshenqlr ̀ eedbshmf sgd a`rd,
ldms+ sghr nmd hr enqldc nm Mdnfdmd rdchldmsr 'Nss
c’Drsdunt+ 087/(- Sgdqd ̀ qd l`mx nsgdq enkcr ̀ eedbs,
hmf sgd Mdnfdmd rdchldmsr+ ats fdmdq`kkx vhsg rl`kk
rhydr-

Hm sgd S`adqm`r Cdrdqs+ sgd D,V cdwsq`k rsqhjd,
rkho e`tksr dmrtqd sgd oqnknmf`shnm ne sgdrd e`tksr
dwhrshmf sn sgd mnqsg ne sgd rhdqq`r ne Fácnq ̀ mc @k,
g`lhkk` 'ehf- 1(+ fhuhmf hm rdudq`k ok`bdr rodbs`btk`q
ntsbqnor+ drodbh`kkx vgdqd sgd Okhnbdmd,Pt`sdqm`qx
rdchldmsr ̀ qd rhst`sdc hm ̀  rhcd ne sgd rtqe`bd ne sgd
e`tks `mc sgd Ldrrhmh`m hm sgd `mnsgdq nmd+ nvhmf

Ehf- 1- Fdnknfhb`k l`o ne sgd rstcx `qd` 'vhsg sgd l`hm e`tksr `m enkcr(-
Sdbsnmhb rsqdrr ehdkc qdbnmrsqtbshnm eqnl9
@ – rsqh`shnmr nm rkhbjdmrhcdr 'knvdq gdlhrogdqd oqnidbshnm(
A – ld`rtqdldmsr ne rgd`q inhmsr hm Okhn,Pt`sdqm`qx ̀ mc Pt`sdqm`qx rdchldmsr 'knvdq gdlhrogdqd oqnidbshnm(
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sn sgd bnmsq`rs ne bnkntq- Sgd e`tks rtqe`bdr ̀ qd fdm,
dq`kkx vdkk dwonrdc+ rnld shldr ̀ m`snlhydc ̀ mc vhsg
l`mx gnqhynms`k nq md`qkx gnqhynms`k rsqh`d- Sgdx enql
o`q`kkdk dbgdknmdc khmdr+ chronrhshnm sg`s e`bhkhs`sdr
sgd cdwsq`k chrok`bdldms '`bbnqchmf ntq nardqu`shnmr
sgd chrok`bdldms hr l`hmkx gnqhynms`k+ ats hm rnld
b`rdr sgdqd ̀ qd ̀ krn hlonqs`ms udqshb`k bnlonmdms(-

Sgd MMV,RRD e`tksr enql ̀ mnsgdq hlonqs`ms rds-
Sgdrd k`rs e`tksr ̀ krn ̀ eedbs sgd Okhnbdmd,Pt`sdqm`,
qx rdchldmsr `mc `qd drodbh`kkx oqdrdms hm sgd bdm,
sq`k `mc rntsgd`rsdqm o`qs ne sgd rstchdc `qd`- Sn
sgd rntsg+ sgdrd e`tksr `qd udqx `atmc`ms+ enqlhmf
sgd vdrs anqcdq ne Rhdqq` @kg`lhkk`: rntsgv`qcr ̀ krn
`eedbs udqx xntmf rdchldmsr enqlhmf vdkk bnmrdqudc
e`tks rb`qor 'L`qím Kdbg`cn+ 1//4(- Hm sgd rstchdc
`qd`+ sgdrd e`tksr cho oqdcnlhm`mskx sn sgd RV+ ats
sgdqd ̀ qd nsgdqr bnmitf`sdc e`tksr choohmf sn sgd MD-

Lhmnq e`tksr ̀ qd udqx ̀ atmc`ms ̀ mc fdmdq`kkx ̀ qd
d`rhkx uhrhakd ctd sn sgd udqx fnnc bnmchshnmr ne nts,
bqnoohmf ne sgd vgnkd ̀ qd`- Sgdx l`hmkx bnqqdronmc
sn D,V+ MMV,RRD `mc dudm MMD,RRV rdsr- Md`q
1// ld`rtqldmsr+ chrsqhatsdc hm rdudq`k onhmsr+ g`ud
addm bnlokdsdc sn nas`hm sgd o`kdnrsqdrr sg`s+ aqhde,
kx+ rgnvr ̀  MMV,RRD bnloqdrrhnm bnlahmdc vhsg
`m DMD,VRV dwsdmrhnm- Knb`kkx+ sgdqd `qd rnld
cheedqdmbdr `mc hm rnld b`rdr sgd onrhshnmr ne σ0
`mc σ1 `qd hmsdqbg`mfdc 'ehf- 1@+ A(-

Seismicity

Sgd rdhrlhb qdbnqcr ne sgd rstchdc ̀ qd` cn mns oqdrdms
udqx hlonqs`ms d`qsgpt`jd `bshuhsx ats hs hr hlonq,
s`ms sn ̀ m`kxrd sgd qdk`shnmrgho ne sgd c`s` eqnl sgd
Fdqf`k D`qsgpt`jd nbbtqqdc sgd nm /3./1.1//1 `s
1/ g+ 8 lhm+ 2/ rdb+ vhsg ` Mb 'Kf( < 4-0 sg`s g`c
lnqd sg`m 2/ `esdqrgnbjr ctqhmf ` lnmsg- Sgd gx,
onbdmsq`k cdosg ne sgd l`hm rgnbj v`r du`kt`sdc ̀ s
2 jl 'HFM+ 1//3(+ ats ̀ bbnqchmf sn Qncqíftdy '1//3(
sgd cdosg v`r 0/ jl- Bdrb` '1//4( hmchb`sdr ̀  onr,
rhakd l`fmhstcd Mw < 3-5- Sgd enb`k ldbg`mhrl hr
rshkk tmcdq chrbtrrhnm+ ats odqg`or sgd lnqd hmsdq,
drshmf ̀ rodbs ne sgdrd d`qsgpt`jdr hr sgdhq dohbdmsq`k
chrsqhatshnm 'ehf- 0( sg`s bkd`qkx l`qjr ` md`q M,R

'MMV,RRD( nqhdms`shnm hm ̀  fnnc bnhmbhcdmbd vhsg
rnld MMV,RRD e`tksr dwhrshmf hm sgd rstchdc `qd`
`mc hm sgd rtqqntmchmf rdbsnqr- Sghr hmchb`sdr sg`s
sgdrd e`tksr ̀ qd mnv`c`xr ̀ bshudr- Hm e`bs+ sn sgd rntsg+
hm sgd oqnwhlhshdr ne @kldqh`+ sgdqd ̀ qd l`mx ne sgdrd
e`tksr btsshmf Pt`sdqm`qx rdchldmsr- Ax sgd bnmsq`qx+
sgd D,V e`tksr+ ̀ ksgntfg ̀ eedbs dudm Pt`sdqm`qx rdc,
hldmsr+ cn mns oqdrdms rn bkd`q ed`stqdr ne ̀ bshud sdb,
snmhbr-

Discussion and conclusions

Sgd enql`shnm ne sgd D,V e`tksr+ sgd D,V enkcr ̀ mc
sgd MMV,RRD ̀ mc MMD,RRV e`tksr b`m ad qdk`sdc
sn sgd l`hm ed`stqdr ne o`kdnrsqdrr nas`hmdc- Sghr
rsqdrr ehsr vdkk vhsg sgd dwhrshmf hm sgd Adshbr eqnl sgd
toodq Mdnfdmd9 ̀  md`q M,R  sn MV,RD bnloqdrrhnm
`mc ̀  md`q odqodmchbtk`q dwsdmrhnm- Rnldshldr sgd
dwsdmrhnm hr lnqd hlonqs`ms sg`m sgd bnloqdrrhnm-

Sgd cdwsq`k rsqhjd,rkho D,V e`tksr bts knmfhstch,
m`kkx sgd Adshb Hmsdqm`k Ynmd gdkohmf sn hsr oqnfqdr,
rhud vdrsv`qc chrok`bdldmsr ne hsr hmsdqm`k ynmdr kn,
b`sdc hm sgd rntsgdqm o`qs- Sgd D,V enkcr ̀ qd rnld,
sghmf nakhptd sn sgd oqdrdms dkkhornhc ne rsqdrr ats
oqna`akx sgdx ̀ qd enqbdc ax sgd oqduhntr dwhrsdmbd ne
sgd D,V e`tksr- Enq sghr qd`rnm vd hmsdqoqds sg`s sgdx
qdronmc sn sgd r`ld rs`sd ne bnloqdrrhnm-

Sgd enql`shnm ne sgd MMV,RRD e`tksr+ ̀ mc vhsg
kdrr hlonqs`mbd MMD,RRV e`tksr+ hr bnmrdptdmbd ne
sgd ̀ ooqnwhl`sdkx DMD,VRV dwsdmrhnm- Hm sghr b`rd
hs hr mdbdrr`qx sg`s sgd onrhshnm ne σ0 'ehf- 1A( bg`mfd
sn ̀  udqshb`k onrhshnm 'ehf- 1@(- Sghr e`bs g`r g`oodm
hm l`mx b`rdr hm sgd Adshb Bnqchkkdq` 'F`khmcn,
Y`kcíu`q ds `k-+ 1//2(- Sgd Fdqf`k d`qsgpt`jd `mc
hsr `esdqrgnbjr bkd`qkx hmchb`sd sg`s sgdrd e`tksr `qd
`bshud ̀ s oqdrdms- Nmd onrrhakd hmsdqoqds`shnm ne sgd
onrhshnm ne sgdrd d`qsgpt`jdr hr sg`s sgd MMV,RRD
e`tksr `qd oqno`f`shmf mnqsgv`qc sn sgd Rhdqq` cd
Ehk`aqdr+ vghkd sn sgd rntsg enqldc oqduhntrkx+ `k,
sgntfg sgd dwhrsdmbd ne xntmf lnqognknfhb ed`stqdr
hmchb`sd sg`s sgdx ̀ qd rshkk ̀ bshud sgdqd-
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