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COteB sdZOB dis®Yf zOotseo d o' MsCdnm MBHjtey Oddwr Mk
l . lieedzjomSCd2 (uvquv) MeawrLr oOdz ¢ daj tstf dg @€ d
ddzlsOwW, Sydes?2 [ wsdzeatsdzdd, 1 Of OH dgeEdE' P BCOQREjd®'
Mz C Odzd j 8" &3 BOG BOIs d Y jtefifhL otsigdO dAf 1§ BYCdsjlsCisied dgd, , i
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C OB 5dzOIsdIsts o B dzd fMH j dzO dgr 9 Oy dz" J or 9atsHT
COtcB sdg®leazte scts twOMf zOotso Htod BnrndzOYHjddd € Otcl
800600 Auj afistet®C Yy d tsdzd tots 9 O daff)df dzuz® O 18 galdztsiiy Aty Edis dzidzts,
hj dzsY telstcd H ez Afdiisted H dzlz ¥ ¢ Bteg s d@ls dzlCva MtsMis O 9 «

. h.dSdW sfesla.sdzsdzddz (RIN SR .J Bl HDJoskzestcOC ts9 C
(b RrRs [ ] t,d1 s")L " dztsfls Ols 5y dztsf L @yjldS @diz'B dzEHzDIs ] Is
B Msstcsy A ] Zf B Oz dafpR Is tsde™ H | Ay @ dgdzd | IsO @bz gdlsso r
COteBtsdzOIsd Is T d & tedzs @ PligfskHyjdeffjlstso r J , f Clststk
shdetso dzOW telzH dzZOY B dzj tOdzdL Oydw (1 dsSdWv Fetse
F-REEC OtecB sdzOIsIstseo tslsdzj yO dzO fiy! CO¢C twjHEt] d Ec
tclzH tHzs) MdH jtedlstsear i COwBBdOIsSdIsse. [ Hdd dMmMdz
BOEBOIsSdyud MSdd3 (1 2L Odeseo, 1975, 1978, 1 tsdzsdzdd
Hts. |, 2006 d Hts. ), Hiczkedy § sdzOc Odzd, Ylsts dn
B sOMBSBOL s HEICegdn d ~ d 2O, [ jdz' clzdetse, 41989,
MEBYSC s, Hwjdgjdse, 1971, skdad¢, [jd ckzdss, 1

Cotsdzs ydw hjdsydtsets COtBdzOsdlsse 56 s ¢ s d3t
GdHteIls | dEBRMNEBEHEOISd yj MS s MsOHdd Is@MEzQH DazOd
Hts. |, 1 9 8rl9; O dadid A Bajtsevet@l3 W98t df f d Hited § d RHO®e ¢
H tc. , Dar@sbkévjchetal., 2008.

] dzOMmistswh jj o 6 d3V f iz hejdirflslazijLls g thpChis-dis
COtBtsdzOIsdIstsar n tOMY dzOo tso

1) dmatsHdz | ¢ Oficerds dzO B B as'dgO Is 6 B fintzdr@ dnfls,o 26 M d §

d30 dzls(HedBas 1977, Wallace Green 1988, Dalton Wood, 1993, Harmet
Gittins, 1998,Gittins, Harmer 2003 Wyllie, Lee, 1998;Gibsonetal., 2000);
(2) sMisOl @M fidzOs *  Hdzd s j dz2yd® d di d YW Jittc OC yd s
hj dzts y @ 25GitdneE, 1989,Gittins,Jagg 1998, [ jodds d Hte. ,
B) ftesHECIST 3 dHEC tsMls dzig 2zts dg Sy GBRayDvsEPAHS 974,
Kjarsgaard Hamilton 1988, 1989 Kogarkg 1995, Kjarsgaard 1998, Brooker,
1998,Lee Wyllie, 1998, Halamaetal., 2005;Veksleretal. , 20L2 d Hts. )
4 towvedzjdzed] COtBBdZOdltoattets ttOMf zZOo ©® o f
otsLHjJ2Mlsoad] &3 dzO § stesHT dzdlssmi jter (dteL O
l fHHjBYSE 5] stq @tc s tsde@3s dolists OEA tcOMY dzOo O

ZOD SHS d fpidjSo0t dzfs O WipaszE®@Is B ©OMmY dzOo dz' & o € dz¥ .
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fjtedHBIO. ) sdztse j§ sj sted d LOdztsy J 2O Gedf sls
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2005} Odzd dz0, [ BlsstcddzO®, 2008, uwtdktsotsoO® d Htc. ,

1 d Mislstew d&z0  Bdesy § Misets C Oy W J&z@yd? o gy
sSBtcOL 5o Odzed W COtB 5dzOIsdIsts o, f ctsB dzj dzO dmistsy
C OtcB 5dzOIs d l&sthey i@ M d s dadets 2 . ] Yyomisdesmis d,
ftosdmMatsyHjddw MdHjtedlstsear 7 C OB dzOIsdIstso .

l2edHjtedlstser j COtBtsdzOdls : dLo jMmlsdr j WOCIT

1 2ZOMistswh jj otej &Y di3dJlsmy dJdt stediOydw
COteB sdzOIs dupjsigls o jWastalzdh o otcj d3j dzder 7 Mstsisdesh j dzd
B dzj eOcz' dz' ° Isdftse COwBsdzOIdlsss o &Bj Miststets
fsslsdetsh jdzgdw ] BOEBOIdYUi MS IR §stesHOB] § OteB
ftotsmistcOdzimlso j d o M&EY kOB doLOsdgEdis pdadz@sldd Istso ' A
Slsdzd yodlsmw orf Hj e} Odadztsfls B dzj 6Odz' desets d A
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[ d dzjlt©@" H ©  d3@nafdzjj teiligfipdets Xy | dz' o M Jdis yagdO R d e On
stsdzr ME st f(HRisHbissd O s 5o H)SH H tcsda] ¢ Pz GOz B O
 2JhhOdgeOdzc Odzvirfdizp jO ¢ P @& G 6 ¢ d dzdef § RO dz/s P P B O
1JoORzEN Y )wdHjtcdlssear | COtBsdzOIsdlIsT o frpidSHzi
tc O dzdzd J COdzr ydhstsoar j d dzd ,H s @ts dgfOCise" b 2 BCEIOa BlA df
dzd dzL st5g s HdztdzC Bz ]  J tod W § tod do JFPldgd o fEz@o dzd Is
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I B0 iBOsdud Médn CtBYf di MO MdHsdadisdseffv]
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(1l dzOH" S d)ds @&XOP®Esdz] § tcOdzdzd 3 o " MBEC SIS B j OISk
slsdzj Mj dz" -BOOdzi Fdlsser | COBsdOIsdIsT | Isdf d ydzr d3
S tso H Sjtgfg Wy L Sitddg Hndzts to § ¢ Hedsdeds W 'to). 5 )P @Q § fls O dzts 9 dzj dat
Yls s Btsdzj J dzd L S tslIsy B3 J tOlszteds d3d -Wwdzsdeyg dsldye @ &
COteBtsdzOIsd Is” fMdzj Hize b 2 MlsOH d d, o s ud dzd J§
HdWW jtoj dzydtetse Odz FigH SiBtai@LIsswo0 ddd jdy Odz¢ j tcdIsso ™ A
fsLPAdnsOHdd Glsdzj M dz COdzr ydbsssor j d MmMdHJ ted
3 Misstetsy H j dzd-W @ fn) fif / CuzzdAsf dBota / O cfliz® 2z, emH 2 € / [ tSdz6 tsdzd
Hte. J JnddBdyud mMS&dd O0dzOdzdL ™ ftsCOLTM 908 ls dzOdzd ud,
¢ sdzyj ZEGRBRIS2 U, ThREEs f tsL Hdzd R C OteB tsdzOIsd s OR

rddz-tfiastsy d dz€ s § COtBtsdzOIsdIstso ™ | f StetsHT tc
fsdzktsmisteseo j v 02 dfjta jiesifipPd gueldss FLOAB G dIs © Otc iy HzP s
ftoesd3 Y elssydzsets MsMis©o ©, + fJHBISO, ¢ j H&O]Isd,
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CEf cdzssBtoOL dgse s N IstsC O dhc jlsdztisy dEr 1nte s tis@ dRfldis o RH |
Bailey, 1999 , H©@EB & Wicsd Mn sy Bffpalzd " 9 O Is M CBtesots?2 €
BOdzlsd2 dzesects tcOMY @&@.9o2000 Goodenough

s dHJjtedls IsOC % J dzOn tsH d Isw 9 OmMmMsydoOydd
e HE L J B dz' dz' B3O fiplf By FOEZOBY s M BOISI U MSEdn  f
sCoOtcyj 9a0dedY dzO tojHSEBL J A3 IsuORdnzLdgeds dRgd fiy Isitdcts t5 ) +
2010.

sOtcB s dzOAsjddzls tc O dz! dzts 2 & Isunreadzd C O dztzdzr 3 B j CIs A3
h d tcsfotih s @Bddc WY o dgj dad g H ts dztiyfifdz’j Ac  ISSO B BR5s 2O 2@ Is 5 9
Isj ctedlsstedd Jdydets?2 wdBdted, Colstster 2 Brdz or Bts
MdHjtedlsse " n R Qiedzdstdddz ' ddstisfigls + L OC dettelg® jj lsif) vdzd g  Isiat
Codf dzj S Mdz" 2 F OO Gk ¢ tosd3jv ofgefyjjlstdpils O j d&j = Isiss
L HpisMmMisj Hslstsyj dzr Stwkfdz" § LOYOMr tjHCSL § d3f dz
t O28dz A j dzlstc Oz’ dzts 2 slzor w o dfw]jdidrevadzid@ifs @) dz'c de
COteB sdzOIs Istso 0?2 Cf dsstwta(telzly d i ls d3j BsdksHEO tedz Bscflaptsdf js i
sdBdtcd. S OteB sdzOR] Ists Zh & j ezl ls Odatdgatlyr tcOL dzso d H dz
Slsdzd yoe h ddi3d v 5 Bd dejoteloztf daifts W0zl f) tptfflis® o &z i3d  d
f sL Hdzd Bq fMMdHjtedlstse ™ d3d ¢ Otem O fsH & Ooi3g d3j dy d
StelzH j dzj dzd J d3. l s tetsfyr dn G jodigj jLdgfjfrigzts 2  ff stosL
isyddteze M ddi3d BOc BOIdU) NS dKBd § stes.HfO.d3d [ dzle teig
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1) j Mis: dzd © ftwdtosHdy » COtBtsdzOIsdlstsa " 7 € ¢
ftosdMatsyHjddW;

2) COCtsoar 90tedOYydd IMEPYE O B tcdE®c GOl 6 dzOIs d Is t5 ¢

MdHjtedlstsor d3gd ¢ OteB tsdzOIsd Is O dZJ ;
3y s dzd dzd MdHjtedlstsear j € OteB t5dzOIgdils r tc OBl taif) of
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[ sMistse jtodzes BOE BOIdyUd MSd2 Mdujtedls O] YO d
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(Andersen et al.,, 2@). d4dH jERBOBIdRY MEsets ftesdMmna sy HJ dad
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BOGdzi L dlstsd3 dzO tc Odzdzd n MlsOH WA Wstcdzd tctso Odzd
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s OteB sdzOIs T BOc BZOIsd yj ME sE s ftosdMmatsy Hj ded W
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MduHjtedls o &OBYtesW dtcOn dagVithtebalz'2Q08) »  utalf) HTREDIS | Rtk
o fwddydffigdld) B3O0c B3Oy Misets fosdmMnrntsyHjddw
COwBBdzOIsdlstsoar 7 Ctdif dzj S Mso .

CdHjtdIlsser § COBtsdzOIsd IsT tsls d3j yOdzd ! o Mt
cOL dzd ydzsc s Nps O @s sCOSMdso degse s ( mdB ddzr , Ut
0t ., dONGKI( ) OB O2 S Odz j) Mishils @aj@izts ysd IBdd do dfi
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RdzlstclzL d o dz" j i tstd3g Hs'y jsdgta] atOw i@ lsd yj M sets ¢ s d3tf
1d ZzOdzHdd Htoj HiMlsOo dzj dzr Mo dlsts? HOJ ¢ Zdz' IstcOts
stcOr dlsOd3d d SCCodperBatrBEnI0BEY dzd (

CeMmy j tod 3y Hdn@zjda’'tse Odzd v 5 dLEyddd® fetsyj
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fswidedy dzed?2 MlstekzCllkztedy 2 4 5Oy, -uf dgdsts jeos, j B9
fd dzC dzd dested 2 ( Mtej Hdzd 2 1 s O R daff 2 u tndsdodzf§ Isdz s dz -
(tedmidtse 1, 2).

sOwBdOldlssor | CodfdjSh Mcekffdrosocdd o
YO2dz5 D jBMSd2 (vO2dz - jBMSts] wkHds] f(sdj), s
elHd | § sdw)sed)C e &oWEiptitgty 5 Nz, UL EZOI02 M &

[EEkHT HINC 5] welidedgs S Rdzv ) (
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t dmMzdsiisdsedyj MOV COtls O & ANdBAsRZOus @ity telmdstdn@sde O
vlkzo j (MsmMisOo dzj 2O dzO BMdzse j GcJtszsedyd ME 2

i HOSYyddi?2 ¢.¢. 1 HCOMR] dedesqgte Cff Wistefso z[j BdgO GzO,
g Hts.), 2009

Vipdztse dz" | tsBILtalzCRydi dgd Wisls dz@y 2 tet) ¥ ot W dz" | f j iy O
Odzj otetsdzd s, Otcc d tlzddfbsl (-t ip@sits(y dg' Jj) ; 5BAICOL 5o Oded
ftotsecdB O: f4MmMuoOded € d, Ctsdec dztsd3j o Ols T sEzW st j M
Bt ¢ uda@); 4(1bmj Bydemits’ ¢nj BMSCd2 ftesede: My
GteOQo j,dzd gL o j isdaw € d (o0 w dgfy Qud 2 ) EOdE®©GH dets f j Yy O dzd

dL o jMisdeBE )i sk@lskzh dB dcdeif R stso r 2 fswf: fn dzO
B sOBOL dIsT , ¢flu)obi g®dw&SdE tt OR] InsdsHh'sdz? MEsets € ¢
(Dy); 87 B OL fslis'te ¢ O dz' D3G9 s afts G(tc O Isdzdta dz' Jn ¢ & &Y &PC MO
o Is. y. odzgj BOMh BEOdS OIBHLSEReFF-REE 90tB sdzOIlsd
sOOmkzemMStsj (1), vDP@E&e MHSE] (2B), v L &z@EO2
yeLMEs) (BSpLMUgpd €8) s v OB gldne d HAWs dzO tizelz@z
LOMYf esistcOdzj dzdv ¢ OteB sdzOId Ists o

sktlskh deEWate df@ Y sodd@ fj o jtodesds Eyomksecj COts
fejHmlsOodv jls Mses?2 6MisOSd 66 O0dduj MSs2 ¢t
fsHdVIsdw d3q, dz0 ¢ sltswOkzd ] ) 5-@@GuzezREs sy dgd U J
) SEHT skwlskh dsddhns dhk s ihds ki B g dzisds jgdzd
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ftej HMIs @ajdzjj de® ®d dolO BCEMiEfSQEHBI td O® B B OQ dfis ilO H & Y dats
BJ sOdststeW d uj M d-digfozAiEsHE 5 i) QB dzck S BHKIHls Gp BO dfds
dL e PlskizY 4 t5 L@fffdsdzd OS2 qfOsdHdezd 2iEHtc O dzd&d 2 3816 df 2
1dYdzj CjRBBEBEA2MS O Istsdzh © MBYISO o dzddaj 2 elz j
LOf OHdzesets dzOf tcOo dzj dgd?2 ([ tsBtej ytse d Htc., 197
[dEstsjos Q®Bdz, d Hts., 2003, ItsdkStsoO d HE., 200

Mmj B3ydE& Ml ¢ n j 3MSC,do? sldfuf fg dag @Y Ou Eztsdzm € d 2( dz® dzts €
MdodigdmMizdesf tcPHMISOo dzj dz@ Isj teted e dzdets?2 W azdh sdH
fnd dzlz tfQj: Iy O dzd € d , Odzj o tetsdzd Is T Ot G ¢ digfAsdzy 'G,tc O
e s dsj 6OIsT . wtejHdd?2 MstekChktedr 2 {150y L Od
dzj MsedzOMdJ &3 dzO C i BBtd2MEdr BGBKGOL 59 Oded W - . S
B dzd fMmtsB tcOdsr 9 f sdzsec dJ mM¢ &zOH € d, sBtOL 28 h d
mMize M d tetsls dite g-istishglls sy dzse s § tetsmisd e Odzd 2 . I mqw  Istsc
coOopaitdtstcdlsseo, HBtdlsses d ctOdzdlsse ([ dzlstsj o,
Hig. ,9). 200

vkzoddelmC d2 o1 fetsdzdzp dz f Odzj sL 52 figSdPd3ds ydzr Wz L
Isjtoted ¢ j dedz" o3  f tsicdzefipuiisy CHQ t@BSHGO, f etstco Odzdz" dzd
BOLdItsar dzd dgdzlstelzL dw d3d . -9lzjdhflOxlis\Fo] jdidd@OW  ISESTIED H
fsdzd BdCIstsor d3d fJMmMyodsd ¢ O3] , Ctsdze dzs 3 te Ols ¢
sEzWtsC tsded dzts 5 e Ols O3, -ty tetd d tef@sdfd , € oV Qtelay jL o' Isdzd
OdzH jJH @ s s " &3  steW JteOdBZd, W dqtedlsOdRkd, dr Ik
fJtesC zOMlsORd ([ delstsjo, 1984) .- deGey@ls '~dd teiPl§ st
fted Hisdiqdedipize & td3] H d SHAOEA BaftdsOdzd d  shdetso dz' -
Ldzj o3d delstse ([ dzlstsj o, os Cld@uBfdtlpts e j DO FBISG feazlsts§ tc OC
6] ¢dtsdOd dz dFs bmglstp [ doCBiEdEN S d &5 t©OL s dstsds ) k.
fOHjdzdj &3 f§azsMEtsmisd MdJ Misdls dzv . { Mdetse dz" §
Cdaztsd3j stetso WdSMmMdelze s dzOf Oo dzj dzdj Isd & Isktzdzyd
ydfmdzy sOttOMmMkzemMed?2 dd sOtceddzmMCd?2 t©OL dztsdzr (zC
MW ilsdw wodwelsiw ftso jtendasmisdy &3 ftetsw o dzj dzd j o3
co¢ zOfhOdz MCd2 d sOOmMikzems d?2 tcOL dzts d3" f
ZOf sh dzgd Cts9 O dlzdth.sR0.0 dfldadsifidzj 3 d @ O Isfqw  dzgO@ ¢ dzlzB d°

[ dzv o dzzlstcj dzdzj 2 MlstckzCIskzter ftesedBO R OtOCIs
ftcj 5BXZOHOded Stk dzr = fyddzC dzd dzOdzj 2 dzOH Odzls d S «
Slsdztsy j dzd W d3 o | toin dzg ¥ tzj cHSl 0 S @&®B s5dzO, 8§ d3Jf 4sls fr) ldstds id
BicOr dW stcdgdets] Mmistctsj dad J . Rn ©BOLHJjd&VEIls BBdz] J
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ded yy dzj e j Hdzj 65 HjoOotsdzgO Mmdzsy dets HIMdzsydtetse Odg
cOL ZEBORBd dO oij Z¢dy BdAEZsSCd. 1 Odzlsd§ dzd dzOdz! dz'
tcOL dzgs o tsd tic ORBAABOIsdL BO d cdHEBIS | tedBOdz! dats?2 H j W Is
1IsOy ftoestco Odz d dzls tc v  tziizE d I © sHBARSE OletENe B(tg[zls 5§ o

J E .o d 2 fjtodH ) tcj 6 d sdzj zOC Of dzd © O dz( f
Slsdztsy j ded W, MtsnteOded o M hOfetsepo 55z dz’ dz'j uBHzdz ¢ d .
Otce d dzdzd Is™ | HiguRdisjodg tclsd ydetsjy otcj 5w ftesdL sh j dz to
Mtz jdd?2 uvkzer dd &OSGHdzjdedj ter mdzr °» Blsdztsy j ¢
9 Stkzfds?2 vBfMEzdzteMC 52 51 j ORts2dz Cfifs I dgtd o dizjd), Is tat
1959, 1962, [dissje, sOdHddsse, 1980, Jdstsj
[ jdzt czdese, 1992, 1995, 1 dSd¥Wdtctse d Hte., 200

1 s o mj &3z tc 02 5 dzlz tcOMYf otsMmistc Odzj dad W ¢ OteB 5
ddzstelzL d o déndgts dsderdZd d € & )@tz I dsHe'ts |z M ¢ 56 54),¢ 5 dBY d
BOL Jslas'te @ O dzr S HAES) s cds ¢ tdDOrAg s dzE B diz! Jn & © ds 11y afleRfSnfly dzts ¢
2).

g8 Isnsdz MC dazj 2€&s@dePlslzd stso r 2 d dzls tdig)L d dndzts?) J &
CtcOdzd Is Od3d-ff tstcd tf B @3l , difr sV d te ticoOdfizd Is O a3 d Gt
(eisazsedyd M¢ 5§ Md).d OGdzdizd stz M O ddzlstezL dd Mm¥ Isa
sCOLT 908 ls dgjL dzOydlsj dz' dgr 2 RBilsOBsteWdL iz dzO o
BOsBsh dzr » L sdz tesesoditte s 1 WWELJo O3 d
dqLoiMmlsdz" COds d dqLejMmMisEsadmisr &3 §f stesH O3.

10w dzC sdptcf@lzd s B BH W Is 90 Wil fritsci®dsf®) €88 thits dzy s H-d sted Is
G tc O dzts fij¢f ¢ Czipipldstz 3 & PHOC s drRuBBL, d188&9, 2001)
Msmistsdl L YJdy to jo® dzdédL & O Hf Hste 5 iz B H O Eisdids @ |
G tc O dzts ) dejtatdfdisd s, T, dzj 2 Cts@teOdzdlsr  Of dzfIsr .

1 OL dslss'tc ¢ O dz" SCHBsdFC) P tc j H Mis Oo dzj dz'  -tef BsecE] tistO, &3 G
d HBdjtdg®Gdseduj MEsi Mud)d hoded § sdagdnk @ ME sd3
ftcj HiNlsOo dzj dz' dzj Btz h  dsfd , M Isasf§ ey OF Is §O Is 5 2P 1§
LEEEOd SMSd2 StdfdjSh wodwjkMmw BJdisH O d
G tc O dzd Is-seteiOdedls W d to T d ctOdsW dter l o CtcOf dzj dadzo
hf OlsO. JtOddlssdH" BtOLEZEIs hIssCd, dzj $¢€d d B

] Oy dzlzé tetsdzi dzd e GO ABKOISIUjMS IR sjdz d { dHESE
tc OL dzts d3r tcOL dzse s § steWHCO. dtejHd dzd A ftcj 5B &
(Melsdzd 3§ stetso ) LBdzOd3d §Ywsorh jdedes Istej M ddetse Ol

sOdgH dztse, 1980, [dzstsjo 198d2d,S, [ jfdide udesipsod
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1JSdW stese d uvHists,de 25 ) .  StctsHT 9 L tsdzOn ©0O
dL d3j dzj dz' (sC o9 0Otcyj 9 Odzd | , Otee d dzdzdL Oyd v , i te
COsdzddzdIsdL Oydw, dddtsddlsdL doOoydw.

24. | jtdscdyuj S s MnisiOusBdefigo stfBHsdy & s dzj 2

1d sdzse d ud MC stz Hiddiste ts js daffayathylz cdp)Sidstste sy B datg W
HjlsOdz des dLEyjdets f tetfORONA 5 Qeztlzh - 1810PFATLOE sH9 71
1984 G6G6. wbkhjMmlsejdzdzr 2 9C d&zOH o dMmMmdzi His9 Odzad J§
odej Mz .[ delstspo pfl.dIstetst tsdf .ME[.gs2B,d 3o ¢f.df Oc f dzD,

[ j dz' ¢ Iy detfpalz dzdhS WMWY Jtsar,ztc Qo dzj 9sOQ dzH ddztsdd z L O dzts o
] . s ROtedNEHRDEMIIBsSE OtcOdz) dZ28F o N @ls  ds,dzts ded dz,
1dSdW dtetRej,B j #.J [,z 5tc@C BdcO

sOtOMEzceMC 5], @k Mgt fs B S&isfiasH ROY Glss o 5Mj d3' 6
Ctokzlstsf OH OB M A tclz H sdzs dz” = COttBsdZOIsdIstsor A
sjtotcd e jdeder 7 (HgEtcB®odtsaHdS @ dzadr HESC j BBBtod 2 MG C
f stetsH §f Dzte@@dy) BlzgsOtc sdzOlIsdlstso ™ j Isj dzO tcOMmY tsdztsy
L 5dzOR tcOL dzts Bts o Bt € yd tctsadf) dzdits d3@Is  dug HntE tefIs J diic
fstesH (tedfMmikzdse 3). 1 fteijHjdzOr EyomkseO or HJ
Isj &zO ¢ OteB 5dz0 IsCodsdis oy ndtdmiEsBdezdists tcOL di3j cOdBd 400 - !
f zOdzj (1 tdzsddds, 2002, 1dSdW¥tstese d Ht., 200
HO2CtstsBtOL dz" A3 Isj dzOdzsd G tetslsw ) j dedets s '-B 6 OsIsd3.3 0
| dzO 9 dzlz & tc ts dz! 9 dsCoddL Oydd € s e3t dz0Isqftdsteedzis-:
Mk di3j cdHd5dzOdz! dets?2 Isj Slstsdzdyj MSdr Mmdmisj dz.

1 s B3d dzj tc O dz' dzts z3lz MsMisOe iz 9" Hj dzw 8 Isfpw Ho C
COdzr ydlssoer j -BdO tefifdeims jttdafdldss o ¥ j-C Odzd g e ¢ Is | ¢ OteB
fjtots?2 WOLT odzj Hicj dzad v  dzts € Odzd L tzdstisen,V telz H isLdaz®
Wzt s PlsffdH jedlstsor | (MtsCteOh j dedets fMdHjtedlstse "
odzgj Hicw dzdMb s BB dO @Y mbseor 7 C OB dZOISdIlsse, o
sBteOL v B shsefdjjdedfisisols jjd&z@.0OteB sdzOIsdIsT dd3gj & Is
ficH j ey Ols ®BdZtERSCd odkjhOshds JMmMyoddS se, O dzj
HSC j BB ted v, o) OS¢ Y j 5B dzts &S g BOEC BOId yj M
Gtej2LjdzdL dieso Odzdzr ° d OtecddzdzdL dtetso Odzdz’ 2. |
sOC Y J tsB dzts &3¢ d teOdzj § QdpidjifdsOfaxlzdgffListisep @ ehh d & P B ¢
(1dSdWtstese d Ht., 2005). v odjNhOshdqdd Is] totct
tejLSd) Mo jttlsdCOdz dzr | d Ctoklssf OHOs ] € daks
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t dMkdesg s&scdyj MS OV  § QudsiQlzss Bic; Gf fissetisSd =YY S OW

fjcomisets Isj 0 d ¢jsdscdyisht Rt Cuz@s] tegsioyqy .
0" ©0BBISd (thHdesj Isj dzts 2f, d I dsEsfds ddzvin S6d) 2t tz SLAREHED
2002, 1dSqdWstse d HE., 2005

ufdztse dz' | tsH&fjdaPpuQ@de™d, Odzj o tetsdzd s’ 5§ Jdfn Qi dipistag”,
Odzj o osdzq Isf j fif 6O dzq $3d, Odzj o tets dzd s fiy dzCLdimyctze, dz =ty j frigu Ok
dLojMmisdebi §oOteyjor i;6mMdpdeisistej " d deste Ohsdrds d Is § &
Wzs se@BifEH jedlsse T & ¢ OGdds LA syfols s 98 | CiO© B S dz
COL dzts d3r .
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stetsd3dy BOCBOIdUI MEdn fStesH i) (HIslY t8f O A iR «
BOWdS sdz' MSCd2 d MmMelbatsd MEd2 Cdi3fdzj €Mmr ), )
COBtsdzOIsdIstsp . [ HzlsEsQPdz@ 31984) oMmistej yos Ismw  d3J
f stesHT B d2 dz J Istcj h d dzdz" | BOMMd o’ o d @Bs@CEo ,
cscso B BOR 9" n d BdBIsdIlstse r n -isftg Wafftstses, dc6 €@
f steW Jtetso dq ¢CeOttyjornn fsteW Jtetso O IsO¢yJ H
fsteW dJtecdlstse d OB tesW Jteso Mizeg iF deE ®dzdouy i jdyioO s |
fsteW dJtetseo ) yjtodzsots?2 WOYdj?2 st dzOmisse (skzW
ftesyd MMOBHLOBE GO tFsME 52 OCIsdodesmisd d W stedid
BOLdtsotsegts Ctsd3f dzj MO ©Oolsste Mo w L 9 Gz WAy j f
{Isdzj MJ dzd § 1Isdn f stetsH ¢ B@BJLBLB2ME sRBE 1 Is0Of
e dui MEdn H Odzdz" = . S o ts d3d stsets, - o d
GiBrtodetsdzse d yd M< d 4 H Odzdz" § , fsHIlse jtey HOE h dj
mMdj dgfslisW Jtese s OtcOMize ME Etztczlf isdzise L 9Bz 1 t5dzts «
J] 4 BJHJ 92008).rHitMs.te,zL do dz" §J IsJ dzO -dfj LcHa Ol2effridfugjwoddidse g
fotstc” 9 O Is Isjtetedcjdedz § f BSteSHT fsLHdz] 658 Md dzk
Cij desdzd Istse o  e§CHm dyyljls @ dzS- 4 tald IssddaQ)ista(dsids®e ' (~te d&irdets
sty Hd f§MisdBOec i3OI dud MC d-F ttafiLddniCizj dzd Gzis jedzfn ) of gztdac
olststed ydzr J ftetsyd MM Gtej 2L jdzdL Oydd, C OteB t5dz0
([ delstsj o, 1984) . } 51 Hfdgjtedjditeas L 5T § S Pe y jfipd jddzd 1)
CtoOdesd J dzpliyz MG ts d3j Miststetsy H j ded W tsls dzd y O Isfi
hjdtsyd?2 d tBtscOh jdz COdzdjd3 (HEts 10 %) (1 t5dztsdzd

r 02 ¢d OB tesW Jqtes o (SJdtemMOdalsdlIsr My j MMOtsls
sOttOMmMkzeME BE B tclzH dzsG s f sdzw Séo iB)odisj dz BBz
CtoJ@ALJtcso Odzgdz" » CtOdesMd ) dzdlstse, O ISOC Y j- Mtsj H
BOtifdsH j o Istse " n tclzH e (J dzlssg 9, 1984) . r 02 ¢
mMitedydlsdL dtetsoa Odz" , O OCY] fwoweadwelsipw SOCdJ
OGtcj GO YoLHG] Oz sdsyjddy HOJEC (6
sftejHjdzwjlsfiMyw COC ftMmMdzjctcOdtshMdjddlssoatsy d
Yyofmls: HOJS¢C dd&jdls §ftsmdzj eHdzr 2 otsLtOMmMisé ([ dzlst
ZOBf etsW Jqteso € ) dzso szl C d ds O B dzde sz, ¢ | WsiEshg i taz
BJLBL2ME SBOCISROSIS t3)dptH) € 52 OCIsdeadL Oydd o L Of C
(| sdzse Oy 9, 1955; zOf tsh dzd € 59, dlstcj dz dzd € 59,
CtcOdesmd j dzgdlsso ftocjHh jMlsoaso Odzs BOL 59 Odegd® HC
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) §tkej dOCROISYORL NS e ts tokae'dasjcdsj dAdsL daj Is'™ to j tc iz H
LdZzOI 02 M Bfjtg ¢ vl HdEE Y 5L MCj®jj todts LOMYCdiEs) ( tod fkz dats ¢
Citbdsedui MS s Meshtzfds v kBB &Ec s L dzO i to
Isj ctoddsin@dets ydz' j] d ok dzC OfastE delzdz’ § s lff stis'tsH ' ff atstc o
CtcOdzdssdH BB s €0 O def dedin € s @ s dzG(AHDdz! ChiCditfcdts) € MB o d
hissCOdRRd cOBBtsdHtse d HO2C OB HsdGte,d Ishsls ts Is@dge
ClcOdzd Ists 0 d # oV d teest@O dzdnls sk sdz! MC tHe. s Mrshd dzj
COtBBdzOIsdlstsar a Ijdz ftedkztesyjdr ¢ LtsdzOds Btoj
hissC O3 ctcOdesMd jdedlstse ([ delstsjo, 1984) .

Sy dets 5L ME 5§ € OteB tsdg@ly cHidnuseOm jdzj fotsdzjts H dzd d3 Mtc O o d
(375 7 500 3) Bdes e sW OL dz" d3 $ OteB tsdzOIls d Is ts 9 dzdgy dijOdy )

Isd yd dzed d te. YsLO (1 d¢dWsteseo d Hts. , 2005) .
ftojHMsOoa dzWv jIs MBB?2 YjtojHss Odedj -IGazh delstsaz’ m
MdHjtedlssear o COteBtsdzOIsdIsts o, tcOL H j dzj dzdz' n z ycC

o d3j N O N dd3 FsiPueBdsfdfO s sL ME 565 o Hfntadmtass i tsizizv
s € Odz' dats 2 Odzls d ¢ dzd dzO dz! dzts 2 fiflg Jotiz € dgdf tc jf,J f op@etzof 9
LOdzj cOs hdd&dd dz2O dedr f) EZcodztser d3 dzj Mtsc dzOMd j d3 !
(tedmMiezdzsRw 4 NstckzCIskztcO § j to] fipisuyg &O tefPi telafs jddts o fry s h
Btoj Cydteso Odzdw d Mo jlsdzj dzgdw ftstesH. GCIlsd tOL dzt
tcOL dzts B30, Coslstster 2 9o 12 Cd3 ¢ LOfOHE Ctdzstets
(1dSdW stetso d Hts. |, 2005) . U dzO0 COteB sdzOIs ( Is
ftots2 H jdzdz" &3 o twWOLdes] otj dBY 1 CSMFjHdydq?2 1w

VAZOO2 M) GCDREas@EOE tdgs ©OMf sdsy j ds dzO
BjyHEZEGj Y §j tgs vdkoOl02 d uvildd (tedimkzdtsC 4)
COteB sdzOIsdIsts o ftoedztosyj dzr@ sz Cldg LAt lstistidginy | £) Szt$ dghs
Codzstesdzd el j BBz M ted j A Off s dal & ts edL Mztsdisiy | o j tot
2005). 1 yjdzelstcOdz dets?2 jets yYyOfglsd wsdsde@icdsj dadaD f
Slsdzsy j dzdv dedydzj €65 HjotsdO d &BjlsOBs @Wakey S o
mMittdydlstse " &, Hobkmdzte HWdzr 3 d O@WdB Bz ™ i3
ftojHjdZOR tkzHdtsets ftsdzw HtjHMisOs dzj dz@¥ £CDB B tots(
RO Mjoejty dhijdilsmw yjf' o' "iHtse dzZj2 ¢ tsCtcOlsso
o Mkeh  ctsalas BORE, MiCSkhjjld@ssEEOPR duiZOE B
tczHdzsets ff sdzv  C OteB 5 dZEOGUsjs o o e bslsin @ ditz #) ¢ | dzd Is
fsL Hdzj d3j L BisE WP 6 dsdzddzj, SMN, [ jBjH j.R blZdBKLOS 5

0. ] . dzgj S kB dzdS sh Odzdz’ j H Odadz
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ltotsw o dz dzd € Oz ffstbfls ' = C OB B dZOIsdIstses tOMY tots
LAZOKO2MEBEe KkkHdSE fodv, o Ikts ostjdvw COC M
ssdz €5 9 Jets By dzts?2 i sdzts o-§ @z’ Y dtdscfplz dgts € € Odto)B.
sSBtOL 28 Is drfpddastey gy fififf dzr BEtsh detsls' 8 sl 0. 2 HEts 5
25 &5 (1 dSdWtstetse d Hte., 2005). stekfdzr o3 Isj dzts
zZzO ¢ c¢j BkEyomksC O HtojHMISO dzj dets v ZOISO2MES] A3
COtBtsdzOIsdIs’ BttOLLkk dzEOEB] BismgRa gz iz azOf tc Oo dzj
cOL Bjtetsd3 150-1400 d3. LvkzOO2MEB] o Miststetsy H | C
dzddzedw g ydtejr 25 &5 d hlstsdz dzgjor @3 estedL sdelstsdg
sCdMmdzj dzdz" § telzHT (1 dSdYV stel8® df¢.Htal j,t6jdBCBENS.JC
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Mn 0.137 1.1 0.657 1.1 0.0451 0.3 Sb 0.51 7.9 107 150 81 22

Ca 12771 15.6 0.017 0.32 0.01371 0.1 Mo dz. ts. 0.31 3 47 25

Sr - 0.287 0.7 0.4371 2.7 w 0.371 2 5-15

Ba - 0.21 0.8 0.0141 1.2 Bi 0.5-15 0.4-6 0.6

Rb --- 0.0011 0.06 0.0171 3.8 La 4-5 30-60 46071 1400

Cs G/ Is 107 130 1.4-16 Ce 880- 1100 157 70 2200- 4700

Co dz. 5. 3.3-95 Nd 5-30 450- 4450

Cu 7.2-40 140- 3200 70- 140 Y 0.15-6

Zn 170- 2300 270- 2280 1200- 2700 Th 0.3-28 0.27 0.6

Pb 200- 760 400- 750 150- 200 u 2.5-35 10- 35
1 tod 3 W Odzdf Pdzdz’ | Is§ teBsd3d Is te d U jciE dSats defui fividsteOsupd@dzdi2 dzy 3 dzls @ dzdep de®tf oy H datetz?
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ltedmizlsmisd d fadetf Bo MtsH j oy Odad 2 telz H dzc @ fy i A aclgf" dek
oCdzs yjdzedwvr o dBJdzj eOdzOR COtBtsdzOIsdlstse vikzor
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ststetcj SIsJeso Sk 5 MsHjtey Odeds L Isdra 1 AHOR dzlsso
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{ § L k2 dzLASIORMS O dzO dad LiEs € 15 € ts dzy § dzts © f Is sCtdaiibpsWRizdrfsH o o2 \ j dzd 2

9 di3d dzjStDaBAdzO KR  Is ts o vOB izB.§ O
t  sdf ts dz| vl i-fladezHr | s OteOMm v d&zOIS(t EH dz'sdzjff vl l-fidezHT | s OtOff vV dzZOIs G
ddzC Jtod Is _ b dz€ j tod Is _
s Ote B t5 dzQ d#dHJtcdIlstso|s OtcB tsdzO I ddHJtedIstsg
COdzr ydistse COodzr ydistse

d dzj to{ [ ddzj tg
, ) S99 0t Adz¢t Btg SO0ty A St , , Sso0Otc] ANdzt Ste|] s 9 Ots| A dz¢ StG

¢ dzd dzls C dzj d3i~dzls

Na*, O fi 9.8 13.6- 138 1287 132 | 12.87 13.7 Au,Gc/ Is 0.0017 0.7 0.020.05| 0.03-0.1 0.086
K* 3.1 6.9 4871 7.2 481 6.4 Ag 0.3-4 8-13 371 16 3.4-27
Fe 3.6-4.7 2.9-43 2.61 5.7 2.61 6.7 As 891-1200 312-505 136-705| 14771 872
Mn 0.9-1.9 0.9-1.35 0.67 19 0.21 2.7 Sb 70- 190 16.823.2 127 24 | 7.47 160
Ca 0.3i 1.1 0.03-0.2 0.0267 0.1 dz. ts. Mo 5.310 36-42 277 34 | 6.17 74.1
Sr 0.77 1.8 2.6-3.1 1.5-28 0.57 2.88 w 6-30 14-25.3 107 36 | 2.271 39.3
Ba 1.3-2.7 1.2-1.7 0.71 1.4 0.471 2.3 Bi 6.5-10 4.87.7 37169 | 1.81 17.8
Rb 0.1-0.3 | 0.05-0.09| 0.0571 0.085| 0.04i 0.3 La 383790 | 13821900| 120-1343| 716- 1834
Cs,dlls 31871 437 --- 5671 160 467 280 Ce 13441700 | 19552663| 562-2125| 9641 2761

Co 3471 368 97- 157 2571 155 10.5- 277 Nd 130817@ | 12751502| 780- 1540| 90271 1709
Cu 6871 845 420- 630 1107 630 1107 679 Y 5390 488592 | 14071 920 | 111-638
Zn 186671 2100| 1013- 1432| 12701 1500| 268- 2800 Th 2.7-14 6.912.2 71 28 2.171 18
Pb 17151 2200| 460- 609 540-912 | 394- 1256 U 97-199 99-160 10-720 | 81i 274

1 tod Bi G dzdi O dzdz" J bjltBtsdgst d q;g#}é_ q_QEIs dzqﬁMﬁgiziistGgpq’Q'dqudzcj d3d dzls @ dzgzi tsB 20 jo iz gz
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2, 3).
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LREE: La, Ce Nd, (10100nG /S Th, U, Y.
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B dzj eOZOR MdHjtedlstsear 7 COteBdOdlsss MtsH j oy O
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tcOMBOGY dzOo dzy s dzh X dzo B dzj tOdZOR C OteB BdZOISIss59 )
Isj dgH j dzydw o9 0OtedOydd MtsHjtey OdedV BafiSkzitMa dzFes  ff j Is
ftoedBdzdL dlsj dz' dzats ) sHddZOCtser A Hd Of OL s5dz0~ L
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#4856 ZOMdzs HJOG tcOBARY 2O tedMmkz @8 Na K M, Fe tsfdzts
Codeyj delstcdtolze Ismw s toj det@EMsitd o gztizBz o € dzs yj ded ¥ 7,
tclzH dzr j 1 dBj, BIdzlszn, Pb Cu, Shb As, La, Ce ftoj sB dzOH O¥ Is
or MtsC 8¢ tsdzyJ dzls to d teftpte @ paiz” m @il i@z d2ts o € dz¥ Y j dac
3d dzj tc © dzO R¢ CAEzCyjdidsfdss r 7 C OB sdzOIsdIstso .

0o dzj dzd § MtH ] igS @Rzd 2 dzf dgiB3aplsipo  Hdzv o € dzs yd
MdH jtedIlstser A COteB sdzOIsdIsts o (tod iz dzte® ) f4d70 0 dz'ff
9 C dzs Y jSdimfdfRj delstedtolzs sfqw € OCCa K/fiNdets olst® §j  dFeidgalzisy dizls j
CedNd. uwtsHjtey OdzdV tsfis Odz' &4 Sr, Mim, ICy, dr, Pb, Co, Asj | dzls s o
Mo, Bi,W,Th,U,Yer h j o CHdh@dtzB o ¢ dzt yj dzdw n .

v tcOo dzj dzd J§ fMtsH j o) Oded 2 nd d3d yJj isOdnd dzO ®F d3j
Codeyj delstcdtctso Odgder » GdHEBIS j tod3dOdz! dgf 7 tcOflso tstc O
Ylsts o tkzHdERdhGy Rufidsdzd tclzs Is iy K,®&) dztdo dis jH dgr
(Fe La,CedNd) {1 dzj d3j dgls™ . dfBHJjtoy Odedj BpsSHMm G - tck
Zn, Pb, Co, As, Sb Mo, Bi, W, Th,U, Y tc j sB &ZOH OjIs 9o 6 dH-Iglz] & HRGdIz
tcOMmMlso stcj] C OB tsdzOIsdIstso .
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fMtsdj o ¢ Wiglef fpflsiQz s o € dzé yj dzd W o C OB sdzOs g Is ¢t

MsOsdMmisd yj MS Ov B tcOB s LOICRMS S| Wity SOfE] 2 H @Rz
Ctete] dzW ydsdzdzse s OdzOdzd L O.
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ttOMmytej Hy dzj dzd § , G srdddud M& dJd H Odzdz" |
ftotsdzsc Otod W a3 tots 9 @dste.to j 1day ylsftisteigdatzdh ] ZOIstedy
f tctseo sSH d dzd ! Statisticad Micrasaitd®dzgl

uts ¢ dzO fig Rts ) lis Jugj @B asjst€ 7 d B Y J M) SLAACP-MBD@atlzd® &d L ©
cOMigOdYy zOo dzr 7 o Cdzs yjded?2 o CoOteyy MdHJjtedlt
tczHthtsd sdzv ( sBINFIg) scdeiAsts§ dzd § 1), @l daode] ud J
Holzrn Gtz § =~ dd3duktB tbgd dadzthy] Gibdelsy dirddg d s dddas® Mo
ot yStsdlz, 2004) o B&JIb) ZzOn ctwkzff (lsOBddy’

(1) i Na, K, Fe Co, Cu, PbNSk

(2) 1 Sr, La, CeNNd.

sttete dz¥ yd tsdedz’ §
o Cdzt yp dzf 8 Oteyd

BO Is el YCP-MS @tz tzd | GemiPIada@sez -
MdHjtedlsto ' 7 ¢ Ok sdzOdlsOR s

v OB dZB4y O
Na K Fe Co Cu Pb Sb
Na 1,00
K 0,91 1,00
Fe 0,41 0,64 1,00
Co 0,91 0,92 0,55 1,00
Cu 0,51 0,68 0,46 0,53 1,00
Pb 0,53 0,62 0,41 0,55 0,63 1,00
Sb 0,60 0,65 0,62 0,66 0,30 0,17 1,00
v OB dZ&B5y O
Sr La Ce Nd
Sr 1,00
La 0,58 1,00
Ce 0,66 0,61 1,00
Nd 0,25 0,36 0,69 1,00
s todsj sSts@ ts, Ctstote ] dzw ) tsiaflaz P u j B zPlEkdCRHMB dzdz" -
d mMMmdzj H tceOGd g f dzOoe dz' - o C dzs yJ dzd 2 MdH jtedIlstse r
L dzOudisd dz' dgr 2 @ Ssi WV duydj Basd K @B jBizuyd d d3ididls) H 2

Cts1 W

Wduydj dalsr

GOts. tedajdigty  EOfv iy BR. tBts to j dzv y d t5 dedzO W
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