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smdese Odzed d W dtsdzd JdeRdewers 1957kzdetf jd2j @M d2 4§ BEted®
sftejHjddd, vyt fjttdHBlsdltser j &BOMMder o W dsc
9 jton daj 2 [Wzaydal 9630 di3j e S OdzMC JV O s @ asOdz dH § &
fjtedutslsdisse d Ofmmtsyddtlz: " d[thayéy, 1887]d3d H©OG2 didg & '
Mo 3 Mis gz | I)dPdz H j &zZd dz c OteyB ke dlstsoar 2 d dzj syt
f J tod H 5 IfJeclkstsnp Thayer, 1972] | OtcyBlkztcedlstsor 2dzr Bd ¢ j &df'H s
ftocj HMsOadzv jIs MsBts?2 MO j ojtend ¢ j Oded yj Ms 2
dzj eytsdzdlstsor 2 Isdf Mtsle jkMmisealzjls MEke ¢ tsdzlsd dzj dzls
BOdzs o, 6HJ YOMbsdydetsy § dzOo dzj ded GistePMmmz] H
fsCOL Odzd Yylsts cOttyBlztcecdlstsor 2 d dzjtoytsdzdlstse r 2
Cdzommd W d ¢ 0y J[shinatiry 1985, Bitelg 2003]

1l dz0y 0dij clpuptdpipPietz, 1961]d | m j fijHiess, 1962p r Ho d dzlz dzd &
Y o H d ke @O M dits Cohtstots? sWdsddls’ 9 stets G j dadz'
s5CjOdedyj MStsegts dztsy O. 1 8i ez Pz 1@Fsgon d fds O dk 9 i€
Btsdzr h 2 Bl jJd3 HOdzdzr » dL MBotej 3 dedz" = ¢ j Oded Ud
I'ing Miststef dedizyBBidzd * Y tsHo jtecdzdm! Htcjoded ] ssh(fstelRd Is
g BOddz ([ BOdz) . [Bhd] M sMmlsOodzj dzdv f tsC OL Odzd,
ZdlssmW jter MatsHd M sWdsdadlsser 3d OmMMtsyd Oy d&3d
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CGsHBOES sf zdwicdz &3 ftoj HMIsOodzj dzdj W dtsdzdlste
o jtendzj 2 dBOdzlsdd, 9T HOo dzj dgdzr = © MW BtcdRJtctso O n |
fpd dz' dg" di3d Isd Clstsded ud MEddsd HodxJded™ B[ [ diyelyd tsizdz
Miyashiro, 1972]

l Mmidlswetej 1972 EHO | ijtdsedymMétsy M jMm
CtsdaW j o dzyd ¥ , fts tcjLizdz sOIsOd Clstes? B dzO
f sfdzj HSO Olsj dz' detsfils! d §teddevlsts ) dzfsHzZObiz) jcl Bty de
itIss RO0@OCBHBHEHyd Oydw ibsdydiste @zs f§ dztff asde'tsd , o € dz¢ YO+

NHEdz IstcOBOL dlstsgr 2sisdgf &zfRM dL dzj tcyfs dag isdgd Is
tcOL dzd ydz" = S tsdzd yj Mlso j dede' = MBBIsdzesh jdedw s, tB'" Yd
ddzd o3 dzj § MJjtefjdadsddedL Jtetse Odzde" = ;

2) cOBBtosdHdz 2 ¢ GERHEHAC ) o dzr i3d Isj CMiszteOdBRd
fdtedHtslsdlstser 3d d f§dttss ] Rz dazdd Bl dglid" bk,
MtcOo dzj dzedté M Y BtetsHOMR bkdz IstcOBOL dlstso sets € tsd3f dzj

C s dzj €M f O tc Gsdpddgtsdz’ dets cs HNAsfrfls O 9 O

HS i djCh shdse d -, dnoztey fedetz? -~ (B EGREZ" | Ml
dzOe O3] .

5)ofmMmtsyddtelzs M dj vy Isdifirj dlstelytsz) ChskHiflgdB] Ctr o
sBr ydes o Cdzt yoe h d2 Hf0OySk dzj destsydze" » € tcj d3ded misr
MdzOdzyjo d diBBdz hddz Stsdzdy mMsetsd dL o j Misdzw € ts¢
ftodztetsyj dedz &3 € HEZzdzd s Od3; disQddAa txfoor Qifglefd] defj 21 SWisiCiAa Qs

I 1 jdteskzL MEB2 Ctdydfydd, ssWdtsddlsr ftoj HMIs
Wstedlidtolkz j smvw -c& | @deg y § tClzthr i BISOR . s OCdds tsBtc
LOC ] § ddzO -dnjsticHzd dz@dgdiasj MS s ¢ toj H jjdz] fossdplz ysvddtsts dafd
fMtcj Hd Clytsacisiscasfef g thedzd IsT . . ., 1973; stdzdOdz, § 91
Hjdz2 MbrttOdw jIs Motss OCkEOM disfmls' d § i kzdzv tcdzts

121 j 5H d dzO B3dsw fifisOfgs oS §f 1 ©W s dzd s tso

SOB' dzs tslsaljmyj dgsif SHdddB dL fjter i ESOLT o
s deddstse o iHesssO8E 1l iRy il sdddspdzj H 2w 5 d d
MsflsOs obkdSOddyjMSdr §stsH o S€0d Od s Qds &S © dsid
slsdzd yos kv ls ok ds€Q dRfiitug) MM ET H Fdedes sso  d Mo
o Iz dzC O diifligadhigy 1973] W Mdets MHj &ZOd o' s sH & ¥ Stodd st
CEBBHEM o Ghltsods? Hikzcej cdiibktjfenMsOsddsL Gy
Mted Hesdedp®O dzed Wd MSE d A/ WV didECSO . § tefp.” &3 o " HJj dzd dz dzaj MC ¢t
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fme tsd n tcOB BIsOnR sdz GOLHJjdZVdEZ Wdsddlsr zO0 Mmiste
[ [ dvmd s, 1976;. Mijyt@ssrhji r ftsdzdedff8Miso e Is 1 | dztets
MstckCsktodzsd3 tsilsdatsh j dzd d, dzts ) sj CIstsded uj MS tscf3
sBtcOL 8o Odzdw 3. I Iststets? Isdf Wdsddlstses Mty j d
Cbster j  doj dBjsl odHdd3' n  6j dzfls d WpisiBIsPr  ffgeeryL
KO BOsdUI MEdrn fstetsH M) Vddhsdrnpdgd hdktss 8dzphnhd
sWdsdzdlisr &ZzO0 Isted SlsHjdz dzf = CdZOMMO dz0O Mmdetse §
sWdsdzdlsser Cod3f dzj S Mtso tcOL dzd ydz' J tc isg © fiptspad dded
sC 4 Odzd yd MG d js mdstsjsm Isizr j [Miyaghisod 19%h, 187%]. )CIsd o™ 9 SH T
tc OB m[Migashiro, 1973] 9" L 9 Odzd ) d o dzj dzdzlz © HdMSCEMmmds ts
sWdsdzdlstsejdjL O d tBHo jtedzdm' toieddayd " YEd I dslejdsl
1 jdeteszL ME 52 € 5 deblzgz® glzdzy L P 7 9 Hynes, [A&0DSts MOC
dimmdzj Hso Odzed] YW dtdzdlstser 7 Ctd3f dzj SMtse Y tSHIso J toH

l wuwuyi fMmdzy [ JiyHEROtSHESEeE MBI sL JzB0 ¢ [
1973 etsHbk o [BMCoj, { tcBadjdd jsit dfssizdEsysiodzd jO dad dgQ)
1973. RL Mo jlmMédnrn GJjtdtscetses dzj SBrfSHEERE] Bisaz® )sd
ECOad® dzO tOL desisdtf detsfils! W Hctkdttisyts s dd Bkl dN d
sWdsdzdistse , dmf sdz' L zw H Odzdz" § tsB dna a3 s OBs
HdgWW jtoj deydtetso Odade | o kzdzC Odzd yd MSdd Mjtedd, CBIE
fMsH j to Oh d J StesCIstsdzd IsT 9 fJitedatsHAS2 L tsdzj d
(Btodzgdtelze Isfimpw o BCtOddedzr 7 AW 7)) ; 3) B sOdBtste
MoHjtey O dj hjdzsyde j BOLOdz Isr 9 1 WWEkLdodes2
yJjdzsese). [ tBtejyse, C0O0C d [dqwhmdtts, ftoj HY Sdz)y
wg dzw 8 Isfpw SlstcOY jded j 3 t6OL dzd ydzr = Isj € isdagsite nt o &,
Dobretsov et al., 1994; Miyashiro, 1975, 1977] ¢ f flsw dzj S Slststetsj o toj d3
dJ1j29) d MsOealtstetse 5 twOLdJudd W dsdkzdkz@p kL
Codi3fdz $Mse fstesH d §jbtesdddgRwiimnidd d e Qe A7t d
sdedf f jto,, AUOF 8 OCIstster Bddzd ddzlsj tcftcjIsdtctso Odar ¢
tcOL dzd ydzr = §Odzj slsj SIssdzd ud MEdrm tBMISOdtso 8¢ W sted

{MmMtsBr 2 9 ¢ dzOY sWwd =dedzsyg odzde dzj mdzd toj L Zdz! ISOBT d
1980r e HBo 5 tsMstctsotsHEZzYydr @3 MdMisj BOB L Of OH dats -
Cod3f dzj SMse B" dzd §tsdzzyd dz@ f ted -1Htscddf diftelsts-gOJd4d df © Hzg
sMstcsHlzydzr 7 MdMisjdz, O OCY] LOHEZcete °n[ g PigiEEE
HAZ2ZO Addzdffddhtsects dGstw, 1980; 1 20 d dg, 1983;
lrmMesyscd?2, 1989, 1996; ljJrbdz' H d HE. ,stdAOBIL ;
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Btsdz! hts?2 tsB/ Y d3 HOdzdzg" = B' dz ftsdzkyjdz 9 tjL kzdz sOIs
¢cDeep Sea Drilling Projecté (DSDP) d ¢Ocean
Ocean Drilling Progr ameé (I ODR)WI . MEC dr tod L mdpisls
L CMmfindyd?2, O OS¢ dmmdzj Hs9 Odzd 2 5% d EdB(HIdS®O

9" HJjdzj dz"@ dzOH Mz B H Iz C[Redrtedatal., 19843 ¥ «f dsfdde JsdB3OIsd 4 M& d 4

d cijraddidui MSdy dmMmdzy Hiso Odzd W B IBGRs dzd Is tlo9 I AsdH tds
ftotsH | s dzmisted tetso Odzd L dz0yd dss s ¢ ftcedodej M dzdz’ n

sW d tsdzd Is s gPearcestialy #9841 Dilek etal., 1999;Dilek, Robinson2003;Dilek, Furnes2011]

S dzOMmistswh j diizj roHoly alsg alzdj . difjcitzec’sjo rtgB figlls Qddseo S o
L sdzOzd @ C s § tedL dzOdzde o3 Isj Clstsded yd MS ddsd tsB MlisC

l3utsotej d3j dedz" | ftoj HMIsOo dzj dedwvw tsB W d!
1o OV 1 ] Gtstedt | igg @ydv L OC ted Jf o eiaPdzArpscfeuz S fiistiztigidz
SWdddsSwststets] ofMj xJ I eabdptcdidzjde) Vi)l ad h®dgte calf
olststots? 1 jbeetgl ) g deydd © 1998 cEtsHbk Y tsHIse jteH d dzd
stftej HJ dzj dad W, dzs Mtse dzOMmd dzd fiy! h Isj o, Yybsts Jjets
dqdW stedkOydd t ¢ jtdtsedyj mMSsd ¢ sRikf CHS] s zis §
difdzj Hseo Ols j dAB sds OMo B MC BL " 9 O Is MmtsB Mise j dzdzlz ®
[ skLdzj yso, uwddBdsdtsoe, 1988; Jrmsy<cd?, 1989Ptd1o
sBMEyHjddyd ojHiIMw o Ghdsodtsdt ossCttkze Jjets ¢,
sWdsddlsr tif toj HGj@aYjEMise j] Odzdztsrh stsdzdetsets W tc Oc d3j dzls
CtedmMlsOdzdzd yj MSdr  stetsH, Csltster 2 IsjSlssded yd Mm< d
dmMstsydzed ¢ O o tjLikzdz IsOlj Ctsdzo j o j dzjded fif jdafus bfifdegfL
RO dzls d Y de'tcls f Is'd dzls to lz L dsds dz'lz i ffsdim dg' T ( fipdiz S O dzd yd M€ d
( 1) Otc O dzotgdja®@zizd dzd dajnL | Mj WsdedsmdzE®d B Is! G jsntets
filtesejdilsduyd MSd MmeweL Odzr ; dzj ¢ s§0dekFyrned, 2011dzd 7 o
uts otgjdgisifips Odeso dlsw ofyj BtSdzj j BGujodHde dz, Yl
nOOCkjtedmisdSd Isjin kjChktsddujMSidr GeBMsOdss ¢
C &OMMdW dSOydd GY¥dsddlsss of RtsHdl d&O jteor 2
dMmfdzj Hise Ols j jdiufigyd wWdsteydtBtcj yso, 1974, 1980; 't

[OwCtse d Hts., 1977;: JedCOdduyimSdi §svmno...,
Miyashiro, 1973, 1975, 197t " ji®d % j-&Hmf &) § Odzj 5L 82 MS dj s
sdedffjte d HEL., 2001; Dil ek, Isxofosd; tidl saddsts

CazommMdwv dS Ooydw -~ dmYf sdz' L ¥ figlhts iz WO tdaipydg jJt i et
] ¢ dtsdaOjs dittse d Uj MESHHAeso j GEOMMIHaCOOdzdzr = ) ¢
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sSBMIsOdzso C OR3d W sted3ddtetso Oded W tsW d tsdzddsiste & ¢ d3¢ wpoFt) Tz
f stesH d thtse j dzdztsisd Mistetsj dzedw tOL tej L 59 .

l dzOMmilstswh jj o to iz M szl detse IsSsd §f s dzy dpdzdz s &5 g
smdzse dz' § T ffas'zlf @clzdz’ § M subplmaionz& lyajtj @figg(W LJOdedg” § M M
(subductionunrelated) Is O®B10#Dilek, Furnes, 2011, 20144 o W L Odzdz" | ) MmEklsm iz ¢
o Cdze YyoOr Is o Mgz®w Mk s Ok YujpfaSulimtizetigizone ophiolitesy] o &z dz€ O dzd
H Iz @olcanicarc ophiolites)] OH Mz B H 2§ yd ts dzadstsjc @Y ¢  dedjlie’j fAWH 2 & S5 9
LOHEZGS9 " n BBMISOdSs § On d2O0 OL d2" - s R8s R j OV
sBtOL 28 Isfqfw  dz0O dzOyOdz' dzr = MISOHdwW AR tOLoadIsdw tsMmlis
dgtsils dzd yO¢¥ Is fnpwi jdsodzf] yedl i @ gz Is 2 8 S &5 Is FFAB) @ D dfB Is tizg dz(] Is |
[ W BddBH zclsmOMM] ¥ tsazd clz® Ismw ) tej L Ezdz IsOIs§ My
Lded 30 d ud M&dna d  dzind Ozd mgzt)E d -~ o b5 dz§) Ciddmpofydias |
stsdzioC 8 dzfid BOIdyud MSdr GMistefsls szl figz B H 58 T tf ©diztizo T |
Bisdzj J d3tsh dzr d3 t©OL 6] Laady j fipls § tizef tydizis f) s o diiiafy Qedlpdfiiy teimdz
ftodd&3j O3 B B Odzts stEfgdvie O ddEyw] ) Mz B HWkeCdayde jls2ipwis W
1 sdzff etc  Odzm € O-8 J b d3EEisCic@» o s i) dzj g3r .

1 iMow L Odedzr | M MEB HEEHYE[QL2H j v ¢ tisdpdCists dzld d dz £ delO@
(Continentalmargin ophioliteg, Mtc j-B Y fda8azd yJ M S Vid-ockamgdges apbioliteg d

vOBdzfl YWa vdf"r wsWdsddlstse, dr ftejHMsOSfdddz GLd) (e
dzj 6Odz! dg" §| WOL' §ts.[Dilek, Furnes,
d3d dzj d
1 te j tor . ] StoW H s ¢
tekyyr sidsadlse § dR| yceoy el iisndady ot ERE
sBMlsOdzts o § o " . sdfr ft :
Cd3tf dzj € 1 d3d dzj 6 O
£ € 16 © il i calowONf e | é qqgmtd;gug qﬁ’;1 N-MORB, EMORB, OPI+Cox

(Continental margin ophiolites) ¥ s P-MORB, GMORB

" | vHOodidd j ] mwsjsjl [ OY [ N-MORB(DMM)

Li fmovwiLo ‘Imwt;gid;qd; (Plumedista) & [m| [ OMdwO ([| HEMORB Ol+Pl
MEBHEC Y] ¢ joddy| s dedL Sqj S f .
(wbdlljcticc,jr),_ "o} b Wi S roxi mal) R ) 2O dzH ¢ ¥ N-MORB d P-MORB Ol+PIRCpx
unrelate oceantridges -

o P ddLSdy S N-MORB, EMORB
ophiolites) (Trenchp r 0 x i ma | sO0dlsOts (v {C-MORB OI+PI+Cpx
{ W d 5 ozd lszs-lsf § © 1des2w {(fasq N
(Plume-type ophiolites) I sdkde Ot (s P-MORB Ol+PHCpNOpx
st Hs ( -
FAB( fntsy d
LoumEenksyl 1wjuupey SALdEIOC (1 yopp “iapis | OFPHCPODPXd
S s dzd Is T gJ &30d dz ( J d3f B 15 dzd dzq Is & Ol+Cpx+PI
g9 WL Odzdz . stsize (s Od
(Suprasubductiorzone -
mMkeHEZGCY ophiolites) 1 EHketse| t BCOM 1 jtoH| Ol+PI+Cpx(
(subduction- (Cdidsddzj df 5 dzizadisOo Y BABB o EPI
related) d CjOd (16Bojcq pX
N r . 4 BOLlse d i
Y oamc o ophilies) | (8 O el swaTweas | UEE
(Andddffdg

1 tod d&3j yPMRRB (plumeinfluenced MORB)Y B OL O tzdzs- e ts € iy d d3f) tiz HzesRdp© dzd O e & & ¢
C-MORB (contaminated MORB) € ts dzls O d&3d dzd & ® b O fiptizls B efsddipt® dzd 0 jofi) & BN (depleted MORB

mantle)i H j f dzj Is d talg®

AEIBAGHO ® diry td) t51oefsddipt® dzd B jo ) & §4B gforearc basal) f t6 J H H 285 G O gz
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sWdsddls' -Is diff dPlupetype ophiolitey. [ € tc O dCdisidiEs d dzj dzls O dz' dz"
Wstocdzd to kdg@s M Odzdzd A 0o s &OY @F ¢ j Odedyj MSdr B Efiffig™
Codelsd dzgj dels Odz! dePs s B Is Mls o Hzdls  dzj to y ts dzd Isptsre Msdizz O Islod
[Ishiwatari, 1985a] s Mmtso tayedy) @Az ¢ Od3 WSO dsdf tists ds@dgdov W d 5
ted W lIs s tcOfndets ¢ s datftisiton dipAizisO dzd J MEdEtc B ety Bds@te! oz & I
Yls s B Iz ff dztdoBddjddeds s ¢ d dzd [ H O dzj(ded@sffridsf dgj tots Is R tfndizOadiz
[OCChttzd) ftojHHEZGESDT T opdgsBlse j Isfls o z “Osls W d s ddef |9 &
CazOmmd ¥ ¢ § @Yy ddMemshiro, 1975] [ W d ts dzd Is -Is df fdsdg dgf tis ;B dzd L
oW L Gdadz'f dzt BOKR fiofcls b jOftifizde ©®©C Y OMIs! ¢ J Oded uJ S
sOtdB M 5 REIQ O s 519, ©U s L@jldpf & Is sdzd ud M Sdyd ifs d
tcOL desfisd BBsdz " 52 dBtsh detsflsd .

sOCdds BBtOL s, ¢ dOMmlstswh jdiz otcj dzj dad tsyJ
GitnddiduyuimMeédrs d fibtesdztedyjmMédrs ~ROttOCIsjtedfls
fibesdzseduiMsdn, citndiBdulMcds cddvsjd b s dad e
eOLd&Zzdyde" = ¢ jHdEZOBd YU MSdr tBMisOdtss COR. [ W dc
~nOOCIsjtedMmMisdSd c¢iBHdAOBdUI MSdr GBMIsOdtss 8¢, ¢
sistctseo sSH kzy dz' A mMdMmilsj &3 d Is. H. ), € tsdizfigls g jyfafr
Cibdzteduj MS et t©OLodlsdV o 6§ B ek jdsRitsde tsis jtifdeataofini@iar
uoMmisdzsmlsd. s &OMMd¥deoydd, MmowLOddzr j ) ¢&J SH
f sdzdetsfls! 8 lstcOy Ot ls o Oted Olsd o detsfyls' R tsth)dzidy fi & &fi) &5
fstesH o tMe j dzdetsMils df HIOAOR tsf dzedf O dze Bl e § Istsded Yj M S «
Mdzj HEzjls Eydls' 9 Ols! oL i3y desfils! f sfdzj Hise Olsj dz' d
ots otejd3di dzed d ftotsMmisteOdzeMmisoe j .
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[Wdsddlstor j SsdfdjSh’ o Moot dj dedets?2 flstek S
¢ fMC &zOH YOl &5 ©B &ZOMsY & et GEEE,] ddy &5 § &Y M
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Mo3gHemyoLeHoBbIE OPOreHHble nosca
(lWwukotaH-Hemypo, ®occa-MarHa)

E 30LeHOBbLIE OPOreHHble nosica
(Xokanpgo-CaxanuHckuu, LLnmaHTo)

PaHHewmenoBble oporeHHble nosica
(CuxoTa-AnuHckuin, XoHcto)
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CpenHenaneosoﬁcme OpOreHHble nosica
(ByHaypmuao)

dparMeHTbl paHHENaneo3onckux
oporeHHbIx nosicos (Cepreesckuiz,
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