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My dMES[s RGN 6jo 0O d ' wish OH B0 2422PRPLED 6. , { "20RPLEH, tc .
20220: (rys90 d Ht., 2]0Q 2B ORjpyisiETdcdd® das DS
GOz Ctsdalf j tej dzydv R, Mo jh Oddw i d fMj i3 zOOR ;

-9 dw10JHEdAdOsHE®MC Isdtg@l kv CtsdW jtoj dzydw ¢
sBtcOL o Odzd j : T MARESEDW2Z21 ¢
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- 27, 28 (j%0biz@@EndOY CtdlW jtjdydy MiskHj dls
Zuy dzf ERdgsipse220, 2021 d 2022 GG. ;

-4  H j>HLEJOKsHEGW doLjdougEstsow Csda § o dzydiv  d
2021, 2022u jcklstsdzpBy M BOP2; Mtse j M Odzd j

- 48] 10MiHOddd [ ifHEdOGSHdGses d&Ozydasets . M ¢
O E2d2®22 6. ;

S 24w [y HEZdGZOBEH ZOY &OEZydzOw CtsdaW j o jiRYR2 (67 C ¢t
J dydzr 2 o C dzOH
] osH] dhdjHse Odd2 Osltstsd MOBshisswIs | d d&

lLuBtte J CHdeddsfadzts? oo jdetemsicdy dodyj MS 2 dd¥ sted
Bt sMsElkS s izl N ESLiOFEN S sets Mj SO Sy BsScs s

2.4 5Mils O dzj dad j J Hd deig 2 MCedEr) ¥ delddisudzehm® dzdz" = dzO
¢ dzlsOteSIsdui Mcd2 fMjShste Sydses ¢ j OdzO

3.t Oy Is Hist tsdzded Is j dzt dz' - ¢ j W dbL Busitn S dddzY St
nOOCk ] BERE PWROfzdL §sdkyjdd 7 GiLbkd SOkso;

4.1 slsdasisdets ) dstsH j dzd etso Odzed js  fis stDEzn@dE ez O ldzls o 5|5 @
ftosWddwvd, fjteijMmMjCoOoshdds tsHoatsHA J] fHAdWIsSdW 60

5.1 Sfls o ©SdezjO i e MistekC sk todes e 5 to GhdEsdefus dsod Qs
MjChswO Sydsds S j0dk0 5 ttjLizd OsOd OdOddL C

bolststesdgs Qo lststecmiseo j M tokzC o sHJIs jf dgdgds Isds o gy IsiA:
d bjLdMmr HBC d&ZOHte, lstcOy O hdj dtsods j tjL zd
Hdzv f z2Bdzdf ®yfdlsOCo dzj dzdJ dr o w©WJHOSYdd » kztecdzOdzts
dmMmdzj Hso Odzd 2 Htoj HMIsSOo dzj dz'-Is O o g jXicHs iFlz OHGsCHAAD HR O d&
mMse jh Oded w R

] SHHJ Y SO ttOBBIST

{ OBlsO or f sdzdzg” O’ Gtod §SHHJ Y S Jihgd ¢ s Q
(ftetsjCls-0500128050 0BF8) d (MMd2MS et dz@E0QIAMS ¢ &

1l ZOGtsH Otedzts s d

bolstste o' 6OYOjls cdzesSky ftdL dOlsj d dzsfls!
S moHdls] dzv o -dsousS lshOus yi S dE s dzOkC, (sl j it
Ikdr yjobk d H =ifdolnedo dycedgds 8 ZokS, fes¥ i st
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L O dzdigsigstsdzjo M Miststetsdzdzs ¢ §HHjey Sk d §sdsh! o
Lotsd ydd t¢j0ddujmSdr ©02tsdse.

bolstste gMStcjdedzaj HtedL dzOlsj dzj dz MslstelzH dzd C O § O

Lj Bdes?2 Ctster ;. stmde tojots?2 [ Otedd 1 dzOHndfspddeusts,dz] [, °
ROOMzE | OHdBtetse d ykz, BBzt 52 UvOI! wWdzj 1 tsted:
mMtse jIsr ftod o' fsdzdej dzdd OB . 10 ftojHBMISO dzj

HESS Is st O-o3e iy de®@eits ¢  yj MS dr dzOkC ucSthso O ujtod W

4 z®9 tMisB 2 BdzOGBH Otedzts s d Oolststc 9" O O] &
Gjdsedui ME sz &sHjddtetses Odzds [ [ cr1LC 0T
Motsddy Stsdzdzj cOBZ L O BSetesdBdzE® fBHHJjtyCk, COL O

[IsH j dz2 dzglz® BXZzOGsPicdetbnls' BEBOOM dzlz & f SHHJ o)
9r O 0Ojls ydzj dzOds mMmeotsj2 Migd&3 d d HtekzL ! W .



13

| zOes O 1. RrRMY dz'-d jztg W3l Ljd aF$ Hefdrsjcasiz’

Il dzOMmlsswh jj otpRtcmikn j MEkesigdzed S d ddtetser o
cdBWdLduyud M2 JduzdvstcalBOdp @ J Is Sy ticlsfdde |, iy i ¢ jORts €
mMs My klsddS o . I Mdzso dzr d©3 BOIsjted Odzsd3 Hd&zW SOC dn
Oz ydgdzj Hso OlIsj dz" MSdr 1 SMPjHJYd2, Ctlstster § o7t
e B sdesjetst d L 3 ugd dgh tstelgdgdf dy: 5 toj dzr j W] HBZO BCj Od
d BOcddlsdtsets §tsdzj 2, GsWwdd dj Mj2hddud mMcd]
SOCY ] HOddz' | cCcdzkBssCtsotsHdsets BRztejddw. 1Mmj KO
~nlcOdzv Isw dzdzr B OGEOBMADS 1 OydtsdzOdzr dz" = A j dzls to NCEIC € ¢t
[ https:// www. ngdc.noaa. gov/ mgg/ g&08asd P zOE O
i jBse CjOodtectcO¥Ndyud MSdr ddMmisdlsklstse wz¢d d L
[ Odzgdz" | detsfipizfi L MejHMlseots fosMiiIslstc® 64 sW¥WdL dy,
CotstesdZdz HtsMiskf jdz COC 5 6jtsctcOVdud MEtsdik tt0O?2

I HOdzdzs 27 WP Bdssi U j dzd § Mlstetsj dzdw sj Cssdzsm¥ j to
O s OwBCIsduj ME et Mj Bl EO0 5y desd & S OdDde@) tief f & o &
dde¥ stedzOyd W :

- G dzlz BE[SdgzO0O dzd wjdkis | i) fAntante, Eakins, 2009; Sandwell et al., 2014; Weathera
et al., 2015];

- BBsHjdzd OdesBOdz detsets GtcOQo dlsOydsddzce s §f sdzv

- B3sHjdzd Odes RO dz! dese 5 ROz Isdesects f sdzv EMAG2,
Meyer et al., 2017; Lesur et al., 2016];

- BsHjdEd Mi2MNMBsSssEICLTOHdEHSLRDMUBsY [ Si mmons
Lebedev, 2013];
oL tcOMls ¢ j Odedyj mMEtsegts HdzO [ Mul | er et al .,
BEHJ dz2 L digdzs? S st GEMMA [ Reguzzoni et al
HOdzdz | & diBsh desfyilsd s OWhitkaker, P033];r aume et al .
ftojorh jdaddzOre jisdfdzddf MsdH SR Slsdesd diidsmisd [ Pal
HOdzdzr J IsJ ff dztHentsimyss 20Pislss€ © |

- H OdzdzG gz B 5 ¢ 59 5 H dzts §Barker Bek talj dz§88; Ciesielski et al, 1988
Gersondestal., 1999].
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1.1. 10ddjbtedyjmSdj &EOjtdOd

[z | sdosjcsy L o BUBdEY fSHotSHA 7 fHdYid?2,

1iddzd dzj sBRsHd RO ddWstedOydy  tjd j%j HdO

L Odzd 308 " dr v Metesd3 d BB | dadnte L ez ig detg Is ke §f 5 P
fshdslss? (s sdw, SCskste’j BT & §sdzyjd o
CjLbkd OOd MiklsddStsor 7 HOdd A

]l HOdzdzts?2 tcOBBIS] B' dzd twWOMMdIsIstej dz sted @G dzts
Colstster § tcOL dzd YOy Isfqw C tfreds d W j IslOjdm taigHddstald 2 f tslzsd te s
d mis 5y dz2yf & @3¢ IOTPRABEBCO (The General Bathymetric Chart of the Oceans) [Weatheral
etal., 2015]; dzts B O &0 #z@ W3 [QAotsadPredicted Bathymetry) [Sandwell et al., 20{E[TOPO1
[Amante, Eakins, 2009].

fsHjdz GEB®Odzj ftej tor 9 dzOW G dztsB Odz! dzOW d3gsH § dz
cOLtejh jdedjd3 © 15 Ecdzser s MmjSkzdzH. Il thdtse §
SRTM15 +, Cobtster j ftojHMlsOQoadwesls fp MsBB2 GBI jt
ftoj Hi BHLGE Qgjj dz' j W sds BBeMS et HARO. o yjd s Mt
toj dz J WO BsHfjEdls GERICBP G dsdzOdz! dzr = fMjlss¢ HOdzdz -
shdets o O de@zr Bzt tsdzzyj o " - H Odzdz" =~ . uCagsy i j ddd Is | g 1O,
3 Y HEzdzOtesH dz' O dz'ddz" &0 yHts@zizd dzd h H Odzdz" n d tcj 6 d1
dddydOlsde .

| &ZsB Odz' dzOVY |BsHjd ©jd j¥O ETOPO1l MsL HOAO
EftcOQo dzj dzgdw CjOdduimMédrs d Ols&si®y dratz@ dz! ddij fipgzj
JldsWdLrduyud mMSdr )J.Odddas ¢ MBGEOEC@o dzj dzgdd + Ists?2 dBBH J dzd
OB ster BOLddij stedyj MSdr d bsfsctOWdud MSdr HO
RA&zMsdlskzls® RMMdj HEo Odzd?2 1 OdZkd2MS BEs dBstew ddgj ¢
Lit¥dLduiMSdRCHOdfzsR j @NGBTOPOL1l ftejHilkOo dzj dzO
B dzzls© d HsMskzf dd HEZY MSOydo @dedcve oSurRd G e ,0
ftoj HMisOo dzj dzO Y tso jtorn detsfls! dzjHwder 7 i sGBBaBDCh;
Colststotsds L 5B te@Ndiy Hustatpsddtf sH dzj HW de" B § s5Ctets

lted orf ftsdzdej dedd dMMmdzj H tso @l ts @ jcds la jnls © azBjf d
BsHjdz2 | dzsBOdz! dets?2 BOIsddizilstedd ( Gl obal Predic
dqdsj d s OLtej " jdzdd ( Ic( lindz diztis K1OWz) dfgfsdaly stz ff s dzlz y§ dz©
dqazj s h damw HOdzdzr 7 CcdzkBddzdesets L tsdzHdtetseo Odadw
tcOLtejh jddw, MBtOdgdzr = M § sd3sh 1 8 €5y d3R WIS
HOdzdz n, dMmMitsd LEj & n Hov f sddsdadsq tdeff™w  SHSTHM ,dzdN G L
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RdzlmisdIlskls ¢ jOdetsctcOVNdd dStedftifmMO (SI1 O0), Adbets
Aidgtg sWdLdud MSdr [ Odzdzr = ( NGDC), uvutftscteOWdw (
1.2. JtOoaddiilstedud MSdd dBBOIsj ted Odzr

b dats BO dz! dats ClocOmdfjls OY ¢ tetlzdets v f Md dz' dz" di3 d dzfyls
sjCltsdedyi MSdr MbstczClskzte, Mt j dzdets dzO OC 9 Olstste
HOdagf tgczlz yj dedz" | fted ftsdstsh d M zlsdad € tiealigs 7 @z B lsizf ds
9 dgj Stslsster 1 EZyOfls CiORBs ORjoHOESHEIc@ IRt Yiflas dzlz yp dzv d L
CtcQoadlsOydodzdese s fsdzw 1 jdBBdzd d ejtsdHO BTN dzd L
GRACE, GOCE. IlrmMesCsksydy § 2 Odz sdd3jIstedyd MEdyJ
fsojHjddY ¢itdHO 5 oafMj2 ®B&OMId [ dJseotet ¢

sbkh jmsokjls Bod hsj Coddyjfse s ( tkisH ks didde
Cl WWdyd,) desOdsd MW jedujMSdr cOdsddsS c©Oo dlsOy

EIGEN-6 C 4 d EGM2012) , sO¢ d Odzs B3O dzd W dzd  {f tsdzw
[ 4 OdzH 9)j. dzdd@G 2 ®BOBRAGIS cOMMAiIsSIstey dz d3tsH J dzd ;EMVBItGRED, O 8
2013, WGM2012 [Bal mino et al ., 2012] d 3tsHJ dz!

EGM2008 ftejHmlsOodv jls Mt ¥d@&sdls ®gdsd
fslsj dzyqd O vyijsdzdedt al ., MABARIFJJ c 0 O©@ZO0GH iz jsdz/ds tsB I
Odz sddzd Isted yd ME dn d Ol setOoaddi stedyd MS d ~ H O dz
cteOodBilstedujMSdj HOdd j M Bdjj ddLSdd oLt
GtcOo (Is Oy dets tzlzd3@ Y ffJ 2 , fsdzyj dzdets?2 dL f sHtctsB dats 2
H Odzdz" = .

[ idHEZdOEBHG & J4¢tts J©Ooddjlktedd (BGI) o
stec OdzdL Oyqdw &sd (s s Mmmdw e teQ J & 2GAVHML Y, ME B X H
¢ MMsYydPYEH] L dd (| AcBHAAN S seRAILERO] Ldd d cjsW¥dLd
s daOREH j &2 WGM2012, ColtteOw WwWodw jlsmw d&sHj dv
COLtj jddj 8 2 bcszsjpd) tdiejdskiipls Oo dzj dzO 1 tsdzj L @)
MosBBHA 2 oBLHER, BXePoe dls Ofydusis® l§d uQ &gt &0 dzd d
MsfhlsOo dzj d¥ L lstrls' 7 cdssOd df &7 &sHjdj2 1 J
jd jW ETOPO1l f ©OLtejh jddjd 1 bkcdssts? &ddkls
buyjlssd MY jteduj MSdr co@bsddS [Bal mino et al .,

[Mdzso dz¥ &3 BOIsj ted Odzts a3, dzOdfg fs et stisg) © dzd® "dsizde O dz

kwy jfilsd o MomBGHUEHE oL HER ) fiftcdaSHstoalidg da0a4]j
O dzs BOdzd ¥ &3 ¢ tc Oo d 19 Cmiptftstffale d B fjfi@dedf d51 H Ofdedas Q) deg J' o
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1 Bkedztse OW 3 dzlzls O, Colstster 2 tOMMydlsOdz s -Igj1L
GryoSat2 d -laswomydstsfmils: 1 Iss82 oBsHjdzd HEZY oMmj2 OCH
ydlsdtelzj ®oadgds tc © d3q mMeMmils ©o dzj dzO BtsH j dz 9 J B (
GteOo dlsOydsdzdzse 5 ff sdzw .

RN sdzr L v sdzzyj dedz’ §  ogisH | dgdf dzr O dats 5Q gzfdetd ¢ ts
[ #OdzH o j dzdzO [ Sandwel ltcOdtydlb Odzr 20 dz8 O dzded dzef te ©
i HESCYdd 1 kcj M ttOL dzd ydzets?2 { foiAsusdiscshvls ) IStk
His. | 1998] . [Mdzso dzr 8 BOIjtedOdztsdg Ho&Y HOd d
CtcOodlsOydtsdadetsets fsdzw o tojHEZS ydd mukise32.67 / finikts Is
o =280 G/ I 5 oAy dde B3 OdesBOdRdW o5  sdzv g dzr
stcOdzi¥% stcdZ3Odzls' sOSdj C0OC fjtejMmujls o o jtern dzj
GeOHd j dzZsO OdesdBZBOdz! dzsets G teOo dls Oyd ts dzdzis clists df Asulzvdzd;
ROl j ted Odzr d 'L rp jscrf{lstz C i3 sdzj dzls” Odets BOdz' dz' R
ftej Hdzj YOMItslsdzzy d of MsC syOMmistsisdazs ) . ¢ dzOdzd L
e HESCYdd L O MoeatsBBHAZ 2 otsLHEZA d 1 k6] B¢ 0OL Odz,
fsdzf osistc Q@M isdE, cEdkw@dzdz’ | MlswkzClskztods | dzj SHd

1dL S B8YyOMmistslsdzOY C B sdzj dz2ls© ftej HMIsOo dzj dzO 5
fjted MudlsOdzdzr 1 dzO o' Mislsk 200 0oSfEs dzinds j te Ozj dgtofiflds dz'ls
fJtiMudlsOdedzr = dz0 9 Mg sy OB Sdb dAD3O G sz’ delis @ s «
dmMatsHdzr &3 d fjtej MudlsOdzdzr d3 dzO o' mslskz 50 Cd3, O
1 Z@VEz)dz0 dzzdzj o sz kZtctse dzj .

I s @it ttOMUJ sO Odzts B3O dzd 2 i s dzw fnd dzr Iswy J§
IsStcOdzMmW StedEP dfiss dzlB v j dzf H jtcor j 20 d 24 ¢ Otci3sRENE o
et al., 2008 Whittaker, 2013 , Ctsilstster j f tod dzd d3O dzd LO toj aiff ts¢
B dzd t6OMmudlsOdz (f s fOet@edfse d f z dnj O dzts B3O dzdizts dgdfizts fipl
f tots d3dsyledss ¢ ts, FPdtsev/ fipds. =280c¢ / Mfdz yj stsdy MW j ted ydesmis d
[ OdzdzOv ftetsYyjHEGO { teso t5H RzOd fi) wlszv ¢ jtafing 196D tg jO
qy0 , " 00CljtedMisdS O Ctltster 7 Mtstle jlsMmolkjl Cds iy
9 jterndzj 2 Yyomls izl tshdisjstEHsistezs i gztejyj o d Hw. , 2007

1.3. [Ocddktsdiiilsteduyd M¢dj dBOI) ted Od

] dzOMmilstsw hfjzh jofidgasipl) 8 52 B3O B j @30 dzts o totPtizi o O fipzs d
BOG dzqd Ishplz’ jAdzts Sdz@ s Mdetse | € 5 lsas'tel) 6¢ 16 #gig Bap g dz' O dzts d3
BOG dzd Is dzts G 5 i tsdzw . v OC dd3qd BsH j IZF EAG2Y 8 dzv f Is iV
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[Mausetal.,2 0 0 9 ; Mevyer et al ., 2017; Lesur et al
M zlssdsd S (HOdedz' § M EISdIJSO CHAMP) , 01 tletsdBO G dzd Is
qLdaitejdzd?2 d fHtoj HiNlsOo dzj dzr o odHJ GtedH SO, s
tcOLjhg daff'jI32' Ozt BAGrdalgs e 5 RO dzd Isdese s f sdzw o M
odHBoOY,L GHAGsBsd3 ydmdzj d Hdzw dLEzyjdedw MmMlstczClskztcr

[ SH j dz Odzs BOdz! dzgse 5 HFOEMEGIIGSC IS {f s Bzizts ooels]Clzdz
CGdzsB Odz! des? MJjlsSd dBwBOGdedlsder = OdztsdBzOdzd 2 7 § dgdzd
e dzso " 7, d3¢ dzliplsaisiOs ddrOHfiZls &z g j tsls ftoj HT HEN j2 o] to
9 Istsdy, HsiatzBIF)odzOB dz8 H j ded W dz@OR @ B &2 tf dgtiztic v H dzd dzts
300 CAB LOMBj dzaj dzf desots? MfEldad S tsots?2 dBsOJ dzezs ts BE
sB dztso dzj dz" C @O dzddz@Q fMEh j IsO¢ d o s5Cj OdzO~R . J
dzj f sftcj HMMlse j dgdets dz@ dL Bjtoj degdWv rn OdesZOdz detsc s BC
Gijtdtsedy M2 ddWstedkdOydd, {1tz dzzyhj ftjH
ki Mls©O, cHI ffighlsdiz0 Odedas dets dizlz  ff s dz¥ .

[ SHjdz WDMAS BBdteseo OV COlsO ydw tctso (o ndz@is d
Clstste OV tjoLdvdpISldn® s sdig SteHOB dzasts itGtdn el c St tsH oz ¢ s 5
[ idHEzdOtsHds2 ¢Msydoydd | Jj sB06d difts B30] o dzth ¢ ¢
sOtlsj [ dt® ( CGMW) . A fdas fnlsi @edztdgtsdzds] fdc sif € sOsfils O
BOcdzdIsdzr = OdsBOZgWr dO Cdlsddzj dzgsOr d ¢ j OdzO
ofjtorj ftojHMmMlsOoadzj 2O © 2007 cEtsHEJe®BJEEGIW)R . t
GHEZ d2O0 | J dzgj tcOdz' dzts?2 OMmMMOdBBdzj j [ jYHEZZOESH dats
sfzedzd C s OdzO d MY tc Oo dzjWidtizeMv2. p Plefgg Vv §J dedM/BNFIMHZ) dzd
Fedzso " j, i3 tekiplsis © dzOHI cCjAsyfjHfidsde j5 ofddis j tof ts dzwdgddlsdz’ A
HOdzdz" =~ § tedizH  dzj H tSfiisisEdift tgakz! L 25 sfyw  Mddzlsd Isdud & d.
o' ydMmdzj dedz' § 20 Ghdzetse j Miztgy ts @fEls @ o H sz dzdc'€ | @ dz@ Is
O tcOo dzj degdWw o j CIststotsa dzOdBOG dzd yj dedets fyls d .
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td )z datsilizts Ik Ozt @ais dzg s tiaes Q3 H JWRYIAM 20 OC o Olststed® ¢ dzls
Nd SO 5y dzs.d ¢ il i) delsep@ete® tc € Is W J ME d 2T dprWtdgjdeSjAsdzts fi
ddlsOESIsduj MSIP sREfEBgls] CcBkr if dME®o difdz 1 f
1 ofifsndzVIsdy ¢2 &t $rd@Oe®fn; [ JEfsBt SY[ 5f SH |

) ol i SHd s d jl wifjloguEovmgi FeEeds; ¢clzd v

1.4. wuj 2 fg3Bdsy defif Odizf

g4 YJdz ¥ fsddBOdedwy 1 otsdz® ydtsdeder = ftetsyj mMmse,
tcOB BIsj dimf sdz' L s9 Odzd My ditkML jGEIOV3 [BignRdnizet d8. s 28K)6 s O W
SL2013sv [Schaeffer, Lebedev, 2013].

[ BH JLUGNL-G3DV3MtsBtcOdzO dL BOL'" HTMdzdgr o [ do j tcEstc
| skt jdf®] H MisOe dzw jIs MB B2 BOMMde dzze € tsd3f d dzv yc
v OCddsd dMmistsydsed ¢ Od3d H OdzdzH Bz' 2W o tpy 9 Iy figs dztd 6 PHBQEAHLA
1 Oyd sdzOdz! dz" 2 ddeW stedzgOyd sdzdz” 2 NEICHzIS e Iz tfsdzts d3P g lizlp
tcj W tc ©C y dhts dRISARRAY Transportable Arrayf Htlze d j . [ BH J dz .
LLNL-G3Dv3B OL d cizPls RO dzdz" = & o B-p d3fzdzd sdttf @siREsistsEdisgatz 5 dzo
cidztedudimMédy d 6itHddOBdUYUd MSd) MstekzSIskzter . [
(1 WO2dz &0 Mmdzs?2), © odHj MW jtwdui MEs?2 Mzl iE
BOdzsdr M twOLtejh jdedi d3 o 1-mtzicddOH Lfls s € rstizd ig fipks © &
BOdzsidg26 Mdzsj o M wOLjhjdzdjd3 & 2 CctOHEZMO. ] tc
seteOdzd yj ded 2, d&Oftdd3j e, dMECdzr yddzedjy B Bdzj PP tots
gL dz2Oydilsj dz’ dz" = 1 W ¥ j9 IsgBimnOdzdtals20Rsy dd P

[ SH jSI2013svf tc j H is Oo day getisB Adz'Bdgl2 o j tolsd € Odz! dzts
mMEstesMisd MHede O, ClssteOY B Jj MY J ydoe OjflsdzQ dapfifls

Bsd hsets dzOBGKO N dtotsC o swfshipty dz ifyj 2AsrsoasE ffmRes o
YOMmlstlsdy 7 HJO§ OL 5dzOR, of dzsls! H s -AdSOE fifilf o0 trts Uzt
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sBtsBhf@afde | BtsdzishmoiligElRDdOtesH dr =, d&zOyd dz0dz!
otej B4 dzdz" = J 2 MBEIH I8 Dpsllyj]tagRdBidior wdgth dzj H tsodds j
d dzf s @ it js? fn d3ts dzts G tef &) ) [ b ROt dy M) dzd H sBpAPJs Jaldtggitg e f § 2
Md2Mddisdzsedd ( ORFEUS) d s OdyHOEdS G5 M@ WndizsdaQ@ dg'C dz
I'seh j2 Mmdey dgsiplg fdadOdzdz’ § M B 5dzj dey dRiddds B DR | fighs
SL2013svl s dzlOinj df MY tsdz! L s Oded § d3 teOL dzd ydz" = d3j stsHts9
ftoesatsyHjddv, { tso( tcf B fniyde]Sphaalfes dzdaedev, 20[L3

150§ s 52 SIS

1 d sdaspgtsi dL dyud M 28t Jlsizl fsdesizOupfiy fitwlis w.tizjs s dzj §
fted twjhjddd LOHOY JLEyjddy 1 Jjkdzd d o COUjMise
Misto®) deqzsdzd dzj dz' LW L OBT" 90! s cdzsB Odz! dgs?2 BOL §
(ThermoGlobe) [Jennings, 2021http://heatflow.og/]. ThermoGlobe {Ists ¢ dztsB O dz dzO W
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160 5L 8OM ¢ j O0ddyj MS et H dzO

]l ZOMmssw®gBIs] dhMf sdz! L s OdzOM! BSH j dih O Listds@sfit
[ Mgl T er et al ., 2008] M toOuy tcjdMmzdasiid ttdB8dH G 2
oCdzs Yyojls HOdgdz | 5 ofMmjds tshmdseods d@3 ¢ j Oded yj fiy!
LOHEZGEtS9 " 7 BOMMj 2 dztso . [ SH j dz oL OMisEBichn@BG ts S
o Csdzmistczdtetso Odzedz” d3d dzO0O BMdese j BsteMS dnr dBOG dzd s
BsteMS dds ctcOo lsOydsdede” d3 Odzs BZOdzd W d3 f SH § GroizH | B fizt
dzso " i3 H @dizig’B P dzf = o Oh j dzd 2 f dzd Is,ls jfPJ IFEfQaGH dtfdE
MftcjHddzeseas?2 OMddiRBj Istcdj 2. I LtcOmMls, MEtsttsMmis:
sftej Hjdzwe Ismw flzlsjd3 dzddzaj 2 dets? ddzlsj teff sdzvw ydd d3d
O tcOQo dzj dzgdd Mtci Hddze ©. | 5L tcOMls waAE®G das TR O dE@ 5 ¢
C tsdzls d dzj dzls ©Odz' dats 2 Ctstets 2 dgdzls j tof sdzdtelz® Isfyw G j tsdzl
Md ed3j delstse  Ctsdalsd dzj dzls Odz! dzts? sCtwOddzr . [ Ml |, gs o
Sftej Hjdgdds ydisdtelzj i3" » .Cdajlislds tastselz, fi) detdggtcifjtglgi § 020 dz
dmftsdz? Lej 3" = ot d3dd dzdzr = BOMh IsOB O, VlsBOEHE N KO
Mo w L @zets tsfiptcj Clsdets 3Ot dtotso Odzde” RO dedz’ dsdzls § tc B ts ji |5 dzi
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Sddzc O gHo BH Az | ¢ tstor T §ldis»odidadl , | jH®6 @ O0ME O A
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0 ls zOdzls d W MS diRE &t jBly Ish, ¢ iklis § 1) s Mz s dz0 ¢ § O] FOW dz’ 2

R dzH d 2 MSadjAs 7 6]

17. § N daistindsdis ifOH § S o

) dz0dzd § Bsh dzsfilsd dzOL j d3dz' = odO ydslaaki® € f &d fs Is Wzdzy j
Gjtdzsedy M 2 tsiygthdgsyedd 1@ MO 1 Oyd sdzOdz! dzts @
Osdiasmi jtoedzr » dMMmdzj Hso Odzd?2 Gtoj HMIsOo dzj dets Istcd 9§
d sSCteOddeder » dBstcj?2 (Gl obSed) [httpdzOimkbsgdg 2 nt
dmf sdz' dasaQ@®j edw EBsHjdzd Gl obSed dlstcOEzdiRO (
ColststcOY MtsHjtoy dls tsBdgsodzj dzgdWw HdzW tojcecdsdzse o j o
Sydese s CjOdZO d wtj HJL J RBdzOEae® WMc Odzj Q dzdsO WM kdytg Hi;

Bsh dzshisid ssM@ Di vi ns, 200 3; Whittaker et al .
sCJOdduyd MEs?2 ddlssmWjter, O OS] MBHJY I dztse
[ Funck et al ., 2017; Hopper et al ., 2 0ulsdgORRiE

Mo lsstcORBRI M sdz L 2§ Isd3hazw 2z styg fzf 3 s 5 @Y efstizin® O fig s
fsHMIsddzOs h j2 BCJjOddud MEts2 dzdstshizEsOw dBtsy J &z t
sMOHSC B Gl obSed, M tOLtjh jddjd 5 k¢ dasdtq alkd d
zo § dzd yJ dzd ftojHf SdZOG O] BSE sBh jets sBl j &3O
[Straumeetal., 2019].

18 1 Odedze' | cdzzBtsS mSotsHdSEts BIztej dad

J Otcrn A WFts dzOdz' detsets bk teOodzjdzdw [ G j Odad yd M «
(National Oceanic and Atmospheric AdministratibtN OAA) R teOdg¥ sfqw H Odadz" j
sBteQL Yyf sdzzyj dedzr | o toj ufbeds'jl€Blisjp esrdazts drdeisdrdpHSERS G
Drilling Projecti DSDP),ts¢ j Odzlm S s s B Eztcj dzedw § ORPeda nf jDirHi A dzO tant
fteseteORRABT d L Z ipjendmfional 8cegn ®dzs\ery ProgrartODP).

) s jCls cdkkzetsCtosHMGEEs BRtejddY (DSDP) .tfjk
Isjyddedd 1 lsBCtl totdcpjixiggpdddj | 1000 MCoOyddz dzO 624
LMz tOo dzj dzd W  H O dzdzdatfs Z@SDP B BEBLO + dzj § Is to ts dzdz
Cjsdseduineds d ¢jsW¥dLrduimSds HOdd 5. 1 1l
s dMmOlsj dz' dzow d Oxagefydd'yl B8 Ovsls detizf j ded W = Is:
HEC k] dzsOydd, dzi MSsdz? €5 MeatsHdE = d MfteOo s5yds
(BOddjlstedw, ®Ocddlstsdjlstedw d dOsdcOydw) d ¢
oL e@bprE d 20 5 € j todzk 0 de®ldzds fijls df s tytsismls s yj da
dL azzud ddv $eddymis@Ladgury, d s dinodd O dp xf P
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o] dzlsc j dztso S OY egthlizg ©O dz éizdf WS te 5Oy d v .

l tesetcOBBO CJjOdMEtses BLktejddw ( ODP) EkEftOo c
1984 ft 2003 GEBH, Mo jteh do BtsdzjJ 100 toj2MmMBe
1 0ydsdzOdz! dzr @3 dzOkzydzr @3 WtsdzH BB wZ ¢ d dzj MS tsdz
s5C ] OdcctcOY deipsf Gtk ' fs BlBtclz ftoss G dzlz BtsjHdz
1 OydtsdzOdz! dz 2 yjdelste G jsWdLduj MS dzk 2 H O tedsirids <{oliiab
Oz ydzr 7 HOdzdzr 7 dL toj dzw ydsdadets?2 BOL' HOdzdzr 7 O
NGDC. [ Odzdz" j o C dzis a|'Qi¥Qds | acfipB dzts Y tzffftsB tc Odzdz’ j  dzO
ftoesetcORB , SBlbtste’ | RrtcOdWIsmw © BOLJ H Odzg® dded A
9 Cdzs YOt Is:

1) tyjdSk tBil jddts?2 f dslsdtsisd M f s-distiziz 4y j dHag v
2) COttBtsdzOl kedzj scsHO (carb),

3) HdMC o] Is dztpts diig st tpfvis'l ,p pws 2, pws3),

4) s j dBidp@O@EmD),

5)0L s ctsBOIs ¢ EO¥ {f

6)O0azifwds My ted d &3ydoetsfls: (msl ),

Nimls g Mise j dedfts jzlzauQdiafQ (ngr ) ,

8)fOdzy i3OG dzj sdL d3 ( pmag) ,

9 MmeHstcsHtsdz! dz" = otsdzdz ( pwl ),

10)ff § ¢ stets W t¥isdhs dfj dsdtsfte dsdgjteltsid) dzd v (r sc) ,

1) ftegdetsmis! d&O MHede (avs, pen, tor),

12)Ig f dzsf tetseo sH dzsMisy (t con),

13)  toj dzlslE s dit dci®UXRD),

14) toj dzlsc j detswzdrig B jc § Bt (BRI Jdsdzsc 28 Hickzeg zy d daW t

] 2007 EtsSHE NGDC { tsdglgydeds® ' s dedslisis cQotOfr =2 S |

[ idHEZ®OEEH &Z0Y e tcOBBO 1 disk wj ded 'z d20% 5@ deB j (
o 5B &ZOfMsd MBREGHESGDdd 2, Sttt JL ky0]tsddLisasdd
5CjOdeMS dr dMmMmdzj H s ofAss jdoz’ L) g “ds ERdEdidsMdizdzc © § SH o

] tcO2tsdzy dMmMMmdzj Hiso OdAME of oy lE@EEEzE Castsdyjte)” j
fsdydls! kddSOod diz¥ dJdistdoyds & ¢ ofdssaEuwsidn
Ctlsdztse ddz, fHj zOls!  BSHjdd cdbkedddtects Mk,
sB sfdzts o Odzdz” d3d .
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ddeV sted3Ptad o d MY tsde 3 ldtptsiadfdusts glekise dziz B dz§ tedg dzj ¢ Mdz" 2
CJdesjetsh dL dud ME s iz Oy Pdf Bk Oo dzg drd® dgdzte ®B s s §
[ 5§ sdzdzed Is § dz! dz'tejj H OIS dsO dzd 2 i s dzw fn d &zbs to Olsizfrpiy jishtelst
o ff sdaizy) o tdAORSGHOB LIS |, M smtse Mis g kzsE SEE@B®B d T
C st dzfs § fs@misjetssy d Lfdhy d MO dedizvr W o dzfrd2deOC Isj ted Misd € d
Mis tc @ jlsdgdt Istsdzts MW J ter f SH o tSH dz' - dzldf Gstel SA& ds @2 M € s tsd €,
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Lz Pd B jL " IsjSlstsded Ui MS ts epizistadna Colsdefisugj
jCbtte® Yydset 5§ j OdzO

t OMf OH | sdzgH 9 Odz" Wodzw j Isw dzOdetsdzj J L dzOydlsj
dzO 5 ) dats f sdzlzh Oted § LO f tsfdzd Hdzd J 200 dzdzdz
Ctosdzlsd dzj dzlsOdz! dz" = BCteOddz, MW sStcd3d tctso QodiAdad ¥ fdisHtson
WieOed3j dzsOydd dzO dzOyOdzt des?2 MlsOHdd tOMmMYy OHO. b
~teijBjls E Bjtjetses HSyds?2 o¢WtedCd tBtcOL 59 Odzd fiy!
OB S BIC®H O OMEOt d ¢dzsOLSIsdS O 98B0 BY HB dgzdz:
dzO L (B ¢ ) 24y Tikku et al., 2002; Hanyu et aR017].

[cLOBBE QY g sz BB Ddz Bkzdz dzj s dzOL OH o

[Fischeretal., 2017; K°nig, Jokat 2010] . 1 j tcdz® Ge@ry @ dz'tedlgy tc 5 ezO Is 4 f
135cd3dzdzj Is dFOLHAHS H sdzy Odz-L OGPl § S &hpsdOh. el s ah Ogzdz
Jokat, 2010 Ocmjodpldodz [isL O3B d € M tScHEe jdtdzd R Is @ 5 dg.

9" oasH GiMdso Odz dzO H jlsOdz! desdz OdzOdzd L {6 d aFP% tslalf | alzls
Hicj o dzf 2 W g BIBIAMB 0. 8 d3dzdz dzj Is)  tc SBSDR 24%dz] @sde dAQQ
sB dzOMiIs+ MEGipEGEkiso O3 1 dtzdzs @f BH dZORtOBEISQ@ tSB e OL
Hi2Mbeadj &3 4 licdk® Bdpfe@eP®, ~ 126 dBdzdz dzj Is.

10 Vsthkdeoso Odafj ¢ ©LiddDgSBlse s sd! h 5] o d
BOE BOIs JOL ket ls!  § dz¢ 50 s Otelz [ Le G<Arlig) Jokat 201G, | .
(et OCIdodesMis! RBEFgwPSGgaYdJEdsd Pl MEsCd tedWis
dzj MsOB ddz' B wOswdo j Misd, C€OC ¢ W ts oty odax
slhdeOdds OCIdmdylsd jRqY 4t o ¢ y G Megl 2 dzs &k Mis |
[ 5L O®BE dC MS sEE ¢ H WEneret al., 2021].
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ltesdMryHjdd] d Mistsy sy O { dzipezHifidstn dzh EPansizeal d3d
1990, stdmlstsW j tcKrizoffgrsefl@Bréxgque,1991] O IsOCxJ 1 Otefmd ] ¢
[Parsiegla et al., 2008] mMztseo " & OW My zO tjLEzdz sOlOR Blztcj
ftoj HiBSIEZOB s BMgdiisiPofizr M dLB' Istsydw Bigdz8 g dzO dgdsLOd
ftoj HY sdzsy ddzd, yYbts § &zOts ¢ckzdz wip fJtcj dzgi Misd dzts
Bdzdz dzj s dzOL OH d Bscdzs LOMf sdzOc OIls! fw ¢ s ek sl
- tc J BdsOm (&A% FTucholke et al., 1981] [ OQtelsddz M MtsOoalststcOBRd 1 te
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d105 d3ddertinedtflls1987.
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[ Oteclsddz d mOtlsdzOHd © 1986 GEBHE, BGMdser s OW
ftej Hf Bdzsy ddzd, vyt YsHdYISd) [ tH B" dzs Mtsj H d daj
[Martin, Hartnady 1 9 8 Gs]in.dztOpdfP@tf®c dzd Isdz" » OdesBOdzd?2 BECj O
fnts Oo Is tKien@ethkf 20pP5]0 " M ¢ O tOjdedf sdztsy j ded j, Yt  sHdW Isd
mMsftowy jdedzg" 3 fHAVIsdWdRzd o i3 dzso 52 f Jjtod sSH Odadls
) dddipdio dz" d3 o Iz dzC Odzq L fislsatids ef Iz fiPaiizsl gis@Y g dzts fyls + ¢ G ste
otej &3 tOL HJ dzj dzd Y9 4H adfzittz =lafitistineEayné@yIP36 Schandetal., 199Q.

[dxHEz 90 d 70f tafwrde txizjds Ldto Gad j  fo3dsjteHmfif I<s@ etsdz jH dizlz
Oz addzmCts?2 fdzdilsr o Ctsldzsoddzj 1 Pctkigezdn] CC sz d
HOdzdzr = dBOGdzdIlsdzr » OdzsB3BOdzd2 d stedJ dz2sOydd Istc O dzfr
~tejiBISO, SlsHjdveh jets jetf Ol M ¢ YudEhls@CdntdsR fiff 2 ls
fdzdlsr [ Odzt o 2O o Ctclsdkzsoddzy ¢ekdz wfp [ Mar ks,
(s ot] &3j etbsdgdRd G 34y, O jj oCdz® yjuhdj2d tdtsdfic
rgoL d Rcedzfp ftejH s&ZOc O Is, ylswed@egy H jdzed i Mk OcC
smd MiwjHddecO (~97 ddzdz dzjls dzOL OH) o Blse jIs dzO
M Msfkshgds bLdj dddideedzjdes & dg¢ dzj dzhn ME 52 6 OL dztDd3dez 2
Eagles, 2014].

[Cds 67 ddiaszjis] WPsOFj &8 csewyj2 bosysd z
sty jter § dzd 2O Y P @i EHaOmHOL s Oded j jHJds2 Miste
d [ J gdenez2esy) .  HSOsaiszds dzjls 1 Isd Msftewy jdds § ¢ i
Cqddzj BOdUjMSdr fjtejmstesj S, MowLOddr 2 f §jt
pCdz yOjlsmw o MsMlsOo ¢Wieds OdeMS 52 4§ dzd st O L) oQdnj sk
sy d 2 Mjcdsjdals wom.
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fsdzd 3 BINHE dhMrtHd & d fite MudlsOdede” d@3 dzO o "
CeOHdjdZsO OdesBOdd?2 1 kej (Vzz) &0 dbdjosd kot

314 j2h jdf Of§SOte | dzlMSs] § Okt

gJ2h jdf@ffCs0Otej dzmC s  dzOlss wo dzv jIsfqw dzOd B tsdzj ,
ftoesdMmMratsyHidd] CBltstets?2 MowL Odzs ) tMise j dzdzsmisw d
OCIsdo dzse s o dzd W ded W ff desdolyiziztst ) 6 516 Wzts d A OIf) tf WO HOAE
Yyofmlsd RdZHJ2MC et ®BIQOWO" isc)dha ks 5ANMEZOISE 6 tcOd
K J dzls tc ROZHAFR MSC dd3 RrtejBlssdE (ARM), dO L OJOH] MMl
Yyj22dz dz20 Mmj oy @ OHGz dFecrdzHd2 M rteiBlsd (-57F
[ S Ot deMC tsp i Bt IlcOL dzd ydz' » BtV sMistclzC Is z tc dz'
ntedBdls, wj2hjd MCky BOdSE d [OMEOt]y dNEd2 ~t]

gj2h jdz MCOW BOdRS O ftotswodzj dzO dzO0O 5o j ton detsr
sMistctsotse, Btsd hddzMmlse 5 diakz 6¢ S ondz" 1620 fridfrdsditsie | tats
Bzsedr BMstcsoatses 9Cdzt YyoOjls cteOdzdlssdH  tsL Hdzj  te
BOG BOIsd U MCdJ ¢tk dj g7, ddezdg) o 6] do St @IgK Is6zls,
r 4 $C0dzmcdr bStcOf §f Soer[ re@d da,l .20 0210;0 8GolHammond e
sCtolkzy j dzdzOVY 5C j Odzed yj MS 82 Ctstos? EdzkB S tso tsH dz' -
Ctodzlsd dzj dzlsOdz! detsy tshdaetse Odzd § Cslsstesets §f sHIso j toy
f stctsH oL tcOMBB A Romzdzaz] 5 [ Ashwal et al ., 201
CitnddBduimMeéd d s oL tcOMmiskz ¢ ¢ tcOdzd OFBH j dz@HaH M
ofMmMi?2 odHddtsMmisd, Br dzd MW stedzdtetseo Odzr dz2O0O ¢ tcOd dzj
t sHddidodr s[vi k et al ., 2013] . gj2mMdyimecdj HO
f tesW d dz/ tcOMmf toj Hj dzj ded W Me stesMmis j 2 ) L J d3dzts 2 ¢
[ Batesodydyo ([ ats) Is 28 Hts 41 Cd3 By HE M

11ted fGHCEBlBSoC,) HOMBESEE ©OLHJj&ZO HdMMjelsoydd dmfsd Lt

MtsOoa ststefise j , 9 Ctlstster A, Mtse dzOMmdets 1 tsdztsy j dad s ftedmizy
tejLizdz sOIr, sy jddyw d or etsH' dMmidzj Hise Odzd W :
1. stsmdz" 6 b{O, W0 O, rr Weddedde .1 ., 1 Ekd yjof @M Otc i tzig & {5 dat$

fleqdzj cOs h R cdkkesCsobHdr  Stlsdsoddz 20 shdse,j OdzOdzdL O
1iB%di2p10; 6u. iRRSCI . (0. 3@2 fo WazOH Ob®BBW)G.FEBRodEf @Y B43. 2 0 2
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[Collieretd ., 2009; Hammond et al ., 2013]. [dzd I[sO¢
ftesswedoOjIlsimMw HEts MOBr = Mjojtedzr » cOdzdy § dzOIsts
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t dMkz3sE. 1 Olsd d3j Is i dpOGHEE Py s §dcds Oy O fils d ¢ Eis@G dls dizts

Yyofmlsd R dzH d 2dpC o BtzdiSdigwellSmith, 2014D i dzts e dz" | tsBLB S filpO Y,

Mtej H efsdzdet® dzd yJ M ¢ Firm Crotedlsdig o ;¢ dzz B 5C 59 5 H BADE ODPB I t6,

[Simpson et al., 197437 ¢ steW yd jJ dsfsByQ@diS &H o @Otz O s YyoOw Istsy¢

[ TetewWlsyOWs O [ Ottt te@lsts) dclkdz Piinj dzuC OV T )P elzz@p d d
dONJ OdzdiOs. [ O] ttOhhdzj dz

g4 Mj-oaPEOBHO € w2 jdz MEs2 BOdS ] ftedd3" COJ Lk
HzetssBtcOL dzOW MlstczCIsktcO® ¢ BJtcOgBMEOs v B 6 P Is @ d M
d Hddd d MmMdzsyJ ddovw (sttoOddztse'™ &i3d tmistttse Od3d .
stsdzj dlstse™ j BOLOdM Ist [ Torsvik et al., 2013].

HOdzdz" | ModHjlsjdz fMlsoks s sdzddgtehodes MusdEO \§jttef j dp  V2pd
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ECOL" 908 hdds dzgO dzOdzdydj L HJM! Ctsdzlsd dzj dzls Odz' dats:
HOdzdz" i3 [ Chri stensen, 1996; Hammond et al .,

4 CBEMISBCO ¢ wj2tzpde GREdlBOWS QO g M) Hikdse |
4 OW 4 Odzm O, ClssteOW , 9 Met® YyjtejH', mMsd Hddaw §
Yat heesh, 2015] . [ OMCOtej demMC d2 ~rtjBjls, ddgj s h
HOdzdz" d3 Bltcjdzadw BOLOdz sOBd d IsteOR dls Odzd QO dzdff dzjj ) ¢
okdzC Odzed yj MSdr HtsHdzWIsd2. 1 ¥ ydes?2 yofmlsd [ OMCO
ftoj HMIsOo dzv s h d2 MtsBts2 Htcj o ded 2 -LoQHdMECaizt ¢ ¥ dig fij Wzs dm
Hi2Mlseakze h ddi3 o zdzC Odesdz, wWodzwe hddsmw W &N&Dd
nejBjls Jd®jjls Wsttdkz HEZcd, GBLOBEZYW f] othsssC
fMtej Hdzj 2 yYyOMmils! ¥ ¢ L Of OH-rizkeikdz? VSO B Tt Gstidic.O [dzu
CodWdekzteOydw R"tejBlO MoawL OdzO ) toOLsa(dueds disdd daOdf"
nOOCIsjtc jets MbtekzClkkzter d Ctddstetsdzdtelzs M d disd to
ftoj Hj &zOR . 1 tetsW d dz ntciBISO OfMmdddd Isted yjodzf ts dets dhd
[ btelsOdisdetse, | sdztslsOtejo, 2008] .

{¢dO0dduimMéd) SCtbassdd 5/ 6HGRKHLEMYF] v O
otsL tcOMIs d fdztsy dzlz & C Ot lsd "z0 A2 R &z OVY d d € s Is1daBsth @ H
fsLHdzj ¢ etzils) zso Bz f JtcdsHE d MeawL OO M
dbWtedC d. t OMS tor-dsxdzO dztf 8 M t5 Y dzt=sC 5 Is dzts 9 @ddg" ts ydz@ryj O dats
SlsHjdzjdzdj &3 BIs RdzHdd wj2hjd MEBE BJEtetst tsdzk
Clsdzso ddzr Glsdtsmdlsmwy ¢ YL Hd] B3] dzZsosdBE § jtcd sHE
[Bhattacharya, Yatheesh, 2015; Eagles, Wibisono, 2013].

JlddiLdmshge®dkzrtc BISO 1SOC Y J HE Mdrs f§tste M
Rzsets Mftstses 5 ftesdmMatsyHjddd ¢BdteOdklsMS st A

Mar t, 1988] Hs biOdhftej MMdd Y IstcOdzMW 5tc d3dats
1 Off Cw HakQ@ dpck ts 2 Csls detmiasd ddzOL H | dzj dzd W Bzl M § @H )
smistcr az® d W [ Mul | er et al ., 2008; Pl ummer ,

GtcOo dd3j Istcd yJj GRrigtehsem OBkzHammond et al., 2013] &zOdB dzj j 9§
MiojtedzOVY queOidsMCBess rRtcjBISO ftojHMIsSOodzw jIs MisBE
Ctster i o MmMjL sedrffHofsBOMESE 2 SIs ¢ dzOo dgsets Istsif Gt
EmMlsOdzso dlIs' ftodqtesHEz Ctster o yjdzlstcOdz! dgts?2 d ® y dgts
cOL &z g OWHBODIsjtcy CLOoadlsOyddzdzr » d BOGdzdIsdz =
ftod Hf sdzOG O sfyw  dL d3j dzHamgnvndedal. BEE Z ¢ IsAtf j ¢ sttsr, [W
WEdzH O] dzls Htekzedr Ms@RCOBRicdkBIRBEIY &f OB jh | &
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v d3 dafpd JdB3d M 2 mdsd WiffpSddhid Is i @oztiEO©giaf gdsd ¢ wzts dzy dzdz" -
56 tc Odzd WpjOdzdZ5ABO MBI, oBddJL d B Mistsf sdsy jddw MS-o O
707 Backmanetal. 1988] . Sstesdzy IstsG ts, BOL Odz IsT , -7Q7tc ts
(HOl@dedz'oj 63.7 N 1.1 dzdz dzjls), MY stedddictss Odzd fr
B dz€ sedisHedgsE 7 EfmMdzsedwn, ftod fjtejmrtsHi Bl € tsdals
MftcjHddzcz. 1 MmMeawrLd M 1Isddg MuyudlOojlsmw, yYlsuzl §ts
ftesMisdtcOj Isfmw fs CttO2dzj 2 d3j tcj-707 Baskmdggtfglls £OB8E dzts
[MisOeah QOMis 4P ON&OBY] M st  &zOIs s, o tsL d3ts ) dz
tejLzdz OIsj MmMkh jMmlse j dzdzse s o dzd W dedwWw BOG d30Is diay Jishgis
O MmMbttsj ddld St o Htsyd Mmj G J tcjEdgies, Witksorio, 23 H
Bhattacharyaetal.,2015] t d W Is d dzc dgjBqfiHidAs \ipg'od tdOH O OME OteBd3 ¢
o jtoswisdts, fsdMatsHdd o -OfOtls cOOBKE? RORYP YRV
BdYHE 100 d 95 d3dzdz dzj Is o fiydejou ff ©aafjF st h i 66 SIE OO
COL dzsEdBO o BB dZOMIs! CBdzlsddzj dzlsOdz dese s ted W Isd dze O

RBJ*NdiMmy cisWdrdudmédy diej stk dyj g4 J sH
RO lsHj d ddhhkjeklshkon GEaeCskzehls 0] s o e sdofs
TOEOCI O dL dj dzj ded v Mls to s jf dechivdzy SR Tls Ok ity dz! to sttt f
Hiwlsjd dsfisd ¢swydrn bBoYFGEIfOEdOddd. [ j¥ d& ¥ dz

O dzOdzdL Odes BOdz' dzs ¢ so {f fipalay B thdds o3 sovtyjHnsA]  § €
[ OMC Otej dzMS 5  dzOlsts f tesW o dzv j Is frjevd Mz t8ARS)y @ dstg dz* Hztlz
yomils: , dzO H o lzdzC Oded yd M d d3d sMmistetso Odzd tds
oMsCsddzlsj demMdode" dq3d fsdzsy dlisj dz dzgr &3d L dzOyd dzd v d&3d
450 B Odz. Twdud 3, uJd3 Mddz dzgj §j BOeBOI Y My
orhj ORBfddEZHO OdtdizOdzd?2 f tsdzv Mmpddele tc AsdzlsyfmjChyls2d  rots
g 20 j dz f)GHQP O dfk B0 te dzOW YO fpls ¢ s dzO B tsdzj § COodgfsdfrdid
Hd O OL sdzo Otel giBlzr g 3s0 0 BIsOdsds, s d3dzj dzd¥ B Sdzt " d dz
Mo d H jldsq zCldy dads d dzj ddfstOdizs [i@mii@r et al., 2009; Christensen, 199Aammondet
al., 2013; Torsviletal.,, 2013] C IstsWsOCIs H tsHIse jJtoy HOJ IsMmw teJ L Zdz' [k
oMmMCter oh jes cCtOdedIlstsdHT f 5L Hdzj f tctsls Callies LeOA. M20BBE s
Hammondeta | . , 201 3] . 4 jt2 hfjjdp §§@tfd demC sets f dzOIsts, s
yomilsd, EkELSCB2 {odasht?2, WJdCMdikEke sy Otk) L © dets (36 dzd
oLHER], Ctbtter j MoadHjlsjdz Mseks s tsB IsH j dzj dzd

I fsdzj Mmdd vy jnod «i@)ieshHod dihe g dadf dzo|
Odets BOdzd 2 dL dsj dgv j sfw ls 30 HEt 150 gy Odz, vylbsts Is
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sdf sd3 €dfpzazg2, B). 1 s yds2 yYydElsd O dg@6 d¢d A di$
10034 Odz, vyt Misslpvjds fifils offpdjds dff =g davistzC Odzd L dsts o5
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{ dMEsZ. s Ok’ OdsdkOdd?2 §sdv fdd gty aded
[Sandwelleta | ., 2014], d fg tfedeslemigls 9 g s dsp Bz y dzt

g 20 jdf OO te j dzfn Sudfirpiezttfodd® Isjts . ts BLE ts filpO y fi) flztf ¥ &  dzc 50 t5¢
21 des 3 6O J oW ddzj 2 § dztsls deBifiijs datOe & dzal3ts He jdzizdp tasts os® discH
DSDP Bimpsonetal., 1974 5 1RM $ Of OHdz" 2 RdAdzHd2MCd2 =

[zsBOedalsdzr 7 HOddz & o vy dzasfeOtlpt Qs ZR O H S
fsLotdYjls HOL! ftddsy]jddz: HqhHeds By dnlsdEdos:
slsdsjlsdls: , vyt 5 fjtedWjtedd § Okt ftoswo dj d
( H280dzu dz)O dzts 3O dzd d BOC dzdas s ¢ B | HifAsdref @@ dzru@W ff tots W
MdzOB sOBY dzd Is z H dz" 3 , or lswdgkzlsT s o fkBd&jtedHdO
Odzts BOdzd ¥ 3 -H 1 DUED HOWOSISjtedL 2jlsmw Btdjj &sLO
d LOf OHdzs?2 yPmdswisiv ddEs=O dfste 3"  solststew s Is C sdzls
fsdzj BBdjj Mot d ft §jttdWjtedd sSOCH] fsw:e
[ dzw BOdzZCd 1 OLOtejls nOtcOCIsj todz or MtsC tsd dals j dzfn
fsdsydlsjd dj OhsBOEEdY &l ddj sted ydz' & HE
RO tcOo dzj dzgdw n. [Mtese [ OotedCd?2 ftojHMmsOo dzj dz
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ddzls j deffd old&sSnlsdzgs dz. 1 OH Gfhstesosdy  j ¥ dz' sdzg dzOB #z8 H
Odets BKOdzd v O3t dzd Kgladzs? Btsdzjj 500
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t dMEz3sZ. ¢ dsdiz0dzd d amds ddgtsidztucHR O §) & uniCdsm C d &3 f dzO s
[Mauset al.,2009. v fmdzse dzr | B addfi}ig dedwv Mmd3. dzC

] dzedL S syOmMbslsds? SCtiRfsdz dzsj ctOo dlsOy(d s dad
[ OMC Ot dzMC 5  fwdzOdsdsls jodzimdjoday jdisdin ff ts dzd ¥ j dadiz cits(ts BLIAA
Westedsr d ORf dzdlskzHts?2 Hts 29 Gcddgzeaeds Q) dzls i B dzS Getizd
tjsdze sdz d [OQotedCd?2 ftosWodvelsmMw GtOHd] dsds?

I fjHdj yomlssls dzs? OlsEky ts@E dgls | § fotsdzw dzvf jids fyw
fsdady j dedgr 3 L dzOyuj dzd ¥ B OdetsBOdzd 2, -1OAHY s iz 3P O
td ks, B). | 1?2 Codkfsdjdsj §d&Okks OB &
Hj2h jd MSts2 B O B O dzyGHis@EO daf 28 PdS D | OL Otej Is.
JLBdB] bted Ydzs?2 Odats BBEG jdP,0 O BIRdfdOLHsgAsd L 2 j kv
sttt dd ©ls -RAGHEIQEEdScdes St B SO § totf fpdidn § aldtg EH™
o lsw dgzlsOW o Miststsdz Shksso O skOdedd @it s Lids t
pjh jise® 12 B &OMIsA.
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J or MsC s yYyOfls tsls dats 2 C s iR sz s @ tc j fad's ¢ s O A hdy
dZsC Odz! dzr 3 dzd dzj 2 dz" B3 Odes BOdzd W &3d § tetsw o dzj dz" 1
oMmMj?2 odHJdBsddsde Oy de@HYIls tojdz JW] HAZO ¢ J 0dzO
OdesBOdzd 2 ftsdzv Mmddzr Iswyjmlsd o wWijHEZSYydd 1 Ek6j.
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32/ 5LOBBdCMEd?2 d f OHFEOMS Oemsd2 A

[BLOBBdS M EDME gz jomiAs IO ] ls ¢WitedC Odzm ¢ s¢
2045A v . B52Ad9o28. d fwjHMmMsOoadzw jls MmMsBts?2 o' Isw dalz

2ttd fSHEskBoC] HOdEEES ©OLHj®O HdMMjtsOoydd Jdhfsd Lt
MsOobsteflso j, o Stbstrfi, MtckoOfds ) sdksyjdds 6 §tdhkzs
GjLizt b@Plsdtsy jddy d or osHT dhidy Hse Odzd v

1. it " ys90, rstmde’ g o0 [ . 1., reseddeddz .1., J1kdr yjo ¢.
[ OHOCEOMCOLMEsEts RntejBlstss s ¢jsWdLdyuimMédds HOdzde O3 [0/
20217 64.2029.RSCI (0.72 . dz. , Oolssflsddte oSCIMROH 270029%):. OR d3if
2. t"yBs90 , 1 .sfsfmdz" 6jo© [ . 1., [ edded dz € .JIs¥.dL djdh Sud jo

kjChtsdtsmy jter [ BLOBBICMEBES d [ OHOCOMS Ots fij QARKIRs . 7 122B.% s o

4. T@RSCI (1.29 f.d , Ool SEfQsfsdte oSCIABIH 27002%):. OR B OF Is

3. t "B 0O, rosdzmMlssa © ¢. rR., 1 EBJddd [.1., stimd t6jo O [.
Is stsdetsml j tor d EmMzcsdwy Wchikke®Oddwsk tcBRdd§ NYgseisdL d

4 ¢
iMlsded ¢ sO0OBYOIME? o] ¢ dcd@izydas? Qifidsted Oyd Gappy s @iE 8 d |
Ta. TBHRSCI (0.69 . d , OolststcM OB sl (Z@H.G05.0 PR 1%) 0 R @Y C
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Mistcz ¢ ldctdnitz &§ C. MmiciBil t©OMfsdzOcO,  Ismw BiYHE to
[ BLOBBdEMEs2 € Glf dits o1 dlafets e M S L to @Y 19 @zj 2[Gahl L |
et al, 2011; K° n iJakat 2010].f steW sdzse dyj MSd ~rtejBjls ftoj HMIsC
Hazd dets? ~1100 S8 d hdteddets?2 160 Cd3 dz®@ fjojts
ftesHiSd J dzad §J A3 ¢ Wit jOHEI . s cfts L$Adge d S MEC d2 ~tej B4 Is
BdzsC s, t©OLHJdzjddzgr » HEdzd dzOd3d d H J[Jpdgued) dy el 281P; f
Mueller, Jokat, 2019 4 Mijoejtd® dzO ¢ ¢ dOBdMzE HOJ Isfw L O¢
cOLHjdveEh jchcfePdnNSdy fodIsddzi dzgls d  jtejatsHW |

RMMdzj Hiseo Odzedw Mmistetsj dedw [ sL O3B d ¢ B S EdsH Omtc § Bl
Brdzd ormMeOLOdz fjteor j fHtojHftdsyjddy  Istd,
Ctsdzlsd dzj dzls Odz! dets?2 &lIste,s21 L Alught®NHdEE ] 11O cdff ts|
dmimdz Hse OIsjdzZv &3d [ Tuchol ke et al ., 1981; Mo u
shdtso Odzdd dL Ezyd dedvw tBtOL ytses 4§ SteSH, tsls 5B tc O dzdz
Otern j 2 MC d d3d] foVtdax{H @Oz C s ts € toOls t5dz0. 1 d dm¢ dzs -
HicOG dtetso Odzdz" B sOf j dzdIstse , Gdzj 2 Mtso , Odztstels s L
IS4 ud dedw disd o B Misy M dzjHddStse" &3 ilsdztsy j dzd W d3q
HicOG dtetso Odedz’ - diftsts tdsBHIZAITNjjdzt8 "Moo J Y jJ o kdzC Oded yJ f
dmmdzj Hse Olsj dzj 2, dscdzs BT Is! Mow L Odets f) dzj BIHE Yl
HECOLOIsjdz Mlsoa O obkdkCOddyd MEB2 ftodtctsSHT ~ntcj BIsO
[ Si mpson, ©fR74d L, 2ydslstdstsdzj dlstsor j B OL Odz! IsT d3J
Yyofmlsdesmis d, GjtB3OcdedIsdz" § HOdzdzr §j] 1SOC Y] GtsHIse |
[ Ko pliokat, 2010]. 1 HOd dgj?2hjd&3 ftswoeddzdm’' HOdd
o dL sfisalshf WgiOo detse j dd fm MMijHdg?2 M ddd s¢jOd
9 22 Cd. [bMmMrHO fmdz HsoOdzd ftojHY sdztsy jJ dzdWv tsB

HsE dzZOMmdets Isj Slstsdedyj MSdds toj SsdemistezC ydw ds [ K
Sfdtsod®@dzde® H jlsOdz dz' 7 &BOcdzdlsdz' 7 OdesBOdkzdw R, [ t
135125 gdzdz dzjIs dzOL OH o dgj MStsdzr C5 1 sOfts9. 1 jto
135 d3dzdz dzjls dzOL OH d -L{Odf tDHidzdzy Qe jte Ounjlsigls €O dz ala® w
SfddEseds tCtsdzts 131 dgdzde dzj s y faRls ©@ dO fighss@P dz jiis B o &
okdzC Odzd L Bisdz, ftosHBdY Ooh dBNY HEs ~11 @t O KRddR dm dkts
rtcOy j dedets] -zBRistsWgd dEddzs B ' Is! sBtcOL 5o Odzts
stodiddedsp O Mistetsjdzadj [ tSLOBBICMEtsets RtejBISO Bt
OCIsdo dztsfyls! fczs BO sOttkz. et OCIdo dzsfls!: BsE d
[ 5L OB CHME Isdas ofyflsis tots dze BsdztsH 52§ s dzls d dzj dzls O dz? dzts

= O
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ftodoj dzisls Oy dets @By tSlsHj dzj ded ¢ sl  daj j dzd dzj 2 dets?2
fdztsy j dzdets@ 5 Elstsdzj dzdzs?2 S tdzlsd dzj dels Ozt dets?2 € Stets?
fdzs Bso ™ i d&3OG BOIsdL Bs .

[ OHOGCOMC OtMB PR & detpppdgijilinlstctso O [ OH O APSAO e . dij
40-5 0A. B M) d wOLHjdvjls Ho O ¢ jOdduyj mMSdn B
oL OMSO ([ BLOBBdSMSEE o [ OHOEOMSOLMSEE Cisis
OMj2MBd Ui MSd2-LDPEPRjsRrREZOJL2 OBt ¢ j OdzO,  wa®mls
5CjOddyj MEtsets HAzO dzO® BtSdr h j2 yOfMmkd AtejBlO Mt
dZO sy dets? jets fodtsoddy RORtSHIMW o ftoj Hj &zOR
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bekdzr wfp o MijtejHddzy B zsotsets §f jtedsSHO BB JjIs 5B
£ joOoddyd MEs?2 Cter YtsH Mjojtedzr &3 f d&zOlsts, O ISOC Y
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