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[ 11 tc HEtcH PMPUzZz veplfte! dzH!1 S NN dzH W dzE OGHHOG 1 tols
dzO fr) dz’ hdzt dzt 6 EGEGHMINHG?2 dz Is GedzfR0 tcB tistdrdslz  zadk
Bt HidzIIdZ HL 1 ) Mjcedgj dzls sk Blted2dz ~n4 dBY 1 4 dzH Istso
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1ktcOc 1. [otsOLd Idod?2ds Hljuklasasds) d2dz Mo j & Lkt

T s5o0fJRBYT 1NN [l WMjedgj dzglst H H1 1t HEtHMC
MW ISOHT dz ¢ te@ [z dz, M WrdgcCogiznn@ dele @z' dzw st ¢ 1 tols dzd
BOGISH OG .

o . bt {v1. 1Pl BdzSC dz Rmn MW dzGe Odz" dzztelz Iz dz !
BEGEEH BOtkzEzdz IsOjdeigtded df teducfifsidz tc, -~ Ozed dialzd dz Il «
Z d ¢ z dAnbin-Xiguitu) Mz lszter dz Bl Mt L tc LEHMEzts@d&E & OO ZOOG i3 |
FtcOgh -futzdacOs dzr dz B dzts € Is ts PBadarthdes ab,62008)dastc 6 Z dz B dzts € «
Ltglsdzd?2 MEkzted?2dz Ndzhi y BOtekzlkzdz "ts2H ISOdzH [ 5 J
Csdz' dz HOGEEZH IsKoulstal 20d7Hzt tefHB B ~Bls Bteyd igdH
B sOCBRBfdzj SMr dz2 B! dzH1 R 111l dzgH O € & I dzd) B dzdp jROMEHY &
MOdzOOe yd dzmOdz " sr 2 dz Yk dzkz 2G dzj DigW I tsHizf{tlsdzH 56
f OtcOGdzj 2Md2dz Bllted dzH1 sl Il dzH 828 MZhguetlzd,BED.2 yd
] OtcOG dzj R N @ HzA3E dz Yy d t6 € s dzl A H de’ tc ISId3]720 dEPR s ©2 B E
495 M.y sadEdidtsOdgedzdIlsr dz W OOy" dz d3j sOB@BsteW d L d:
stsG s tsts (Zhofy &stdd., 2011). ptcczdz ctsdzr dz HOGkEH ddztet 7 [ &
BIlto! dzH { RAIM dd -4 B8MM792 N 5 M.y dOMsO02 ctOdedlstsc
(Wu et al., 2011) s tsd@51 + 6 fi).-y4 {37 N 5 ). ¥ MdEQ ifds@c Odzd Is
CtoOdzsHtStc d IBIGIgAY 2 dg L tsdzn d dzts = (Tang et g1.22013). w 4 rdagiat | to 4 |



L Otc icdzj 2 MO EftpOdied S5 H -1 @6 0 1d638dy dzj sSHd B2 dz dL Bt
ZzOMIs©2 BEGEEH 41 dzt dz2 mWdzeOdz BO wlkzdz dzw s B dzis!
nlzot H "REGNh ddz B O2Wuretad, 2608 G Istssydzd 2 dz Y ddzi N HL H ¢
1 Jdzew © R"EdHd2H EtE di3H ME d2 266telsizy 2 dztc iyds € das @ dzef & o
Yydtel ddPb-dzr ¢ jtshtosdzsdzse 2 dz h deddy ) dzg ¢ dz®d s 52 s @5
BO2G0O0O dz bkikf BIf dkkOclk Istc g 8hscetalyBus).n O ke d 2

1. MC14101. 1ylfis BdzsS dz' R~e MW dzG Odg’  dzlzHcHzZAZEME H ¢
LIl dz IsOdzfojoat @@z 2\XHegenshan-Heihe) B Il j1 1 to, BOkzlzdz =~ 5=
Is O dzO Otz @@zdzd dzc &z  Kidflin-Xiguitu) BO MmOt -YOdweddzdz Mkzlk
BIMIUNHLL I sk Isdhou etCab,c2TE H OwizrOdze O dzr BdzsC d 2 ¢
Z d dzr & O HOdghsiddukou) d3j IsOS s d3f dzi €y BHtcH I N dzZl 7 BEGEEH
CtcOeRcfllyg 2 d 21887 dz®E@AL741 + 30 f).-x ! tc Is ts ¢ Is(Bum &traly BOAABD).

JEdZ Ik 3 BSOSty dzg M dz Bl ted dzHL all Il dzH G 6 OdzOk
L 9l tornZH BOSE dZOL Ols Gdzj 2 BOM =8 & disiczRHEZSO tc C
CibBrtobdsdzced2dz " ddey-ddeg? fnc iBiCGc CodgdQdrddizd s b C
SscelstssEeHMsdz -ff @ dJasd 4O O Is Gdzy 2 Md2dz yYydqws tsdz
B sOC B dzj £ M4 dAN 2 . YO s e gaksf@®dzz dzd Is™ dz W O
B sOBsteW dL d3H Oo Is MPdzl Il Bzlgtztlzn " e BE dz2  § OtcOc dzj 2 M
Yydtcl sdzz z 881ldz 1100 fiy+ 2791+ 18M. ¥ r~tBtetsdzH n {1 dzB 4 dzL 1 Y
MW dze Odz BdzsS d2dz { telsded?2 MEkted2dz Bl tcd dzH4 A 1l 1l dzH
L sdzn d dzy B 02 ¢ QZheu eba®, BW bizdzO

] guvl1?fclvkeh [BdtsS d@ BOttkzlzdz sSOdzH RA MW dzg Odz
A~tS2H IsOdzH 1 OGO mW dzG OO dzaial ic @ Haing@iangdaijlzzidstOtatir, Is
nlMlicglsi 1t whkdy dzwts mntslsetster ¢ sk Iskf - OjddAs @<z B E
m j 2 A(jHlegenshan-Heihe) Mz lskzte, @ Il B dgdzEBH sSOZzZOOtOO 1z j 2 &
OtcOdzlsr dz Bl B O B d3dr i ets t3dzt6 © Bzdzplzdzz tc dz B 11 Myl |
skfm ki L GOBteaPay WisQ@a[2dz drt dzn ni Mt ¢ dz2 wlkzdz d
FteHmMOOte mnEZydeHmMOdz BO2~ BEGEEH Etd3d? dbnyxrteitce
1lsy1800 . 3 dzOfMls OR dzicAdP dis[tdsc Is s 5 {Waingsedzal.,B2A08)H WO )
ZsSC d2dz Mmiziklsyd?2 dz GOz d30tec OO dzls ©2 B sdzts o
EGEGHMZILIGEO temW dze) GzE ¢ iz @tenggRangcai) dzz oz & ez 2 ¢ s Iz
(Fengshuigou) B @ tsafzj dzh @mgfengshan) ctc i ff i sz fy Wakeu@tcah,H O ¢
2017).1 tsdz¥% j ozt ®ugfdz ¢ s AdeBlE Issls~ 7 DBROBIS 9 c OdzOls Oc |
Yt GWdkzscOdzEZBE NO®ROts. 3y dzOf s iz fils Iz 1) sidi2ests ¢ I
dzj sfteslsjtesL s52dz yoOe 11 jH I (Qfeetdal., BOGIZAWany et aln Otz
2013; Gaoetal.,,2013).f e dz Iskfp BdzsC d2dz BOtckzkzdz IsOdzH ( dztct
(Xilinhot Complex) dz#1390fy. % dzO ) ls GRdzjc2tdP dafBsn ktdtOZD13b)B E G E E H
sizfj sd@C s dzj CMr dz ¢ dzj 2 My M E39W 1SEDdR] 2 dz 4 Owmiziny X di
dzOMm ItseclsstseHMsdz dzg st HE1 1 ted2dzs {telsdzd?2 1 7 cOL
B 02 @an et al., 2016).
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1 - rRO[-merme J1.J] [ BdZcCd26 R~ t2H-r dzll &1 dzm 'sis Qg
SElemH HisE r-dPwREHMde izt Ists? ~"tsdzBtstslsts?2 641 Y HLHU



rdogaiimztc j v B dZsC BE® 2 &3O MMEWIde Btialdz199920@2: 2@0%! H 1 G
2010).

rdokzmd BdtsSdldz Mztcd 2§ tcels) kesE Blzdz dZOMBBI | :
BO2MOdz cdzj 2 Btsdzsdz 3] ISOIskz dzO B30  to 1 I drzlicia drd @@ f
| JBrtesdzsdzse d2 dz MEzH OdZe OO OOt sk ol s Oyk dziz Iz dzc
dzj cfteslsj totsL 52 dz dA@BBEOF LM delr Iy z® & y d d3H 7068,6~9067E G E -
~1050, ~1300 B GL 6 0 0 M. ) Y@@ hHts@? pBRISEESICSIGE H ) s-dd 0B0E Gfif.EY
stcydezlkH st o h dgf s O d3ts tc WApLIsdp@d2 @aGide et al., 1999, 2000, 2003,

2010; Wilde and Zhou, 2015). f edz kztc!' H CFRA tctEds j tesL 52 dz dzOM s C

NLHB@2MOdz HJWBtedBOYOH 1 teydd3ls1 2 0o ls ) Ods 1c5te -Grplzdyls
dg2dz dzOfMls©2 Bdsn' 6 MUiNdd2d Iljd2d MkzHOde OOG (
~500 M.y cictOdagdpeg s dz W OOyr dz BB sO@steW L d©ZH Oo
(Wilde et al., 2000, 2003).

MOdzrn © BdzsC d2dz Mkkzted?2 e ktc! H EdRAdZER L Z2tcOG dzOdzr
G1 Y L1y BO2MOdz cdzj 2 Bsdzsdz BJ IsOlslz dzOBOdz- Yz &z
Gdzj 2fp Litel e yYykdzzzdelkzikzn BlUHGHIHIN dHL . wll ISds] 2 dz
stsGlststsc H fiyde dzt G 1 dzc @HFEAO-OFAS5 fig.tefRdey Isls O dzfpy d dzls ' ¢
stselststsc H s dats 51 COHEB® MsHHGsgd d3e' CcCtcOdzzdzd Is*
B sOdistew dL dzH O §VKldg @tdal., BROD® ArGuU et al., 2010a). & d dzdzd d30 dzd Is (
Gdzj 2 Md2 dz L EEGHME dz YEODMsdzr \ Jfiglf is@akzdz@ © dz B I
dzj sfteslsj tetsL 82 dz dz@BIS®)?) y tpdialE Y Halzle 12 08 F+BE fig . HY L T2
+14fm. y BEREEZ |t do d dzdzd 2 dz dzO M ls GZhougifals, P&l Galz ).H s t
R2dzgn il sk BdzsCd2dz Blitct dzH ! nll ll dzH B H tsds@ gl @2
Yz dzlz z decdsldds@s6 s s s HissG 112 B 02 dzO.

T s0JRB1T J1O0tftuvuvl dHrugg1é6Ld2dz tesejdz B Il Md?2 d
Ltelsdzd? 1 7 GOLEKBr dz yoteyn OmMr dz Blitet dzH 4 = 1l Il dzH
~nStetsdzH 5t L O0G dzOGHAEH® Hzo s OV @ MB@dzB © r Iz dze
B OG sl et al., 2017). s OL OC-ylizfsde © wvwdze' h Odz 1 dzs €&  dz
Sdzd, s vmWwdz "Odz BtsSdzsdz BEMOH "4 H "L HLdZ Y
(Levashova et al., 2011) Brskxzzc Otc 1 ddsdec @B tcf Odzr - Slsc st
Btsdzsdz Ist Hel1 i ted2dz HEdHOR "1 H S"i1Hid Yd3d
(Zhou et al., 2017).

. so1¢sHuRp1LI [.pEMm B dELEBHEIE HIVBSLEEOYOH Y
s Odzmls L OdzOte, di3d cBAGD ldxfiddsjhip@idg 2Pt @G Odzls d 6, o ¥zO dzd
BQ Odz@tz] 2 MA@ OZzP o tctsstc Htsdzsd3dls BO ctcOW dlkOls

CoOttyOls L OdOte, Co0OtyOls 1 dzi ,dietsgdsdzliz @ dzO € o @tcy @ ¢
snehddsH rRodtmMOdz sEdzOBOZz BdZsd d@GJ SOBRBSLY 3 M
BIltoH Il I dzdzt . [ tols s ceddg22ffn BdA 1 clGlGAdRdds dzOfMis ©2 BIE GEE
2200-dR.day L Oco Ote dzOMISO2 + 7 NIl fMmet tot 1 Begtyarendy! dz

al., 2005, 2015, 2017; Kovach et al., 2017) Bisdz CLoGdeQiief’lsdz L L OO dz6 (-
H1 41 H AWl . X Bisdztsn ' ¢ (Kevaadh letsas y2017). v Il I dzy dz! dz
sOL OCMIsOdz" E d3dze 791 + I Mmc)s D rQd2j sif otsls | tc@18FK 2 dz

BO 1M tcOekdlyg 2 M Is ¢ EBrec et Bls2(09) Bsdz UEBOdgm OL (



dzi sf eslsj @W-6GA0z . 3 )y HdAAEZ 2 1 d ddDegtiypiretizet al.© 2 dzO
2005, 2015, 2017; Levashova et al., 2011; Kovach et al., 2017). ¢ da! BdzsC d2 dz
nltMed2c¢ Sdzd B dzsHS N 1 dgdfiZiz B i @ Has &\@oguan) G ol dz'f h tsA 52 C
Yk dziz iz, nl 3r H1 Mis yYkdzkzkzdkzoe, OBW dBtsdzdIsd2dz ¥ OC
Yz dzlz z dze O O fifWdadset d8. 2@£%, 2014; Hu et al., 2000). v &z &) tc liff2fdz ¢ tc O dzd
Gdzj 2 BO dBJIJeBOIsSdIsy MOdz cdzj 2 Md 2 dz §otRtSls tsed@f ISHR Qlz
(Chen et al., 2009, Hu et al., 2010, Gao etal.,, 2015) , Islilldzd?2 ¢ w©GCWRHZ2 de O
B@ tcOdzd i@ 2 tizdzO G Ols O dz@Z®iZMB . ¥ Bz~ ¢(Whngetls ts 5
al.,2014). g N dzd2dz 11 j d2dz Mk H Odzec OO cfCRZte dpyO @4RkBwHE ME ogdzE
dzOMmils 02 Yk dzkodesz weas 918 . dgOMis ©2 ybkdkkzkdzeckzizy sk
StsrdtdzH 5y JEABAG@ME dz. [ Edz dzj sfteslsj tesL 82 dz HJO
LELOOdzed2dz L EEGHME &z YyIPedd & dz0 0 fnlpu & HEOENB 6 A @O
1580f. ¥ Hi41te edz ¢ dz Iselodafetd edywetizdiddcHdl) QIddzHBIE:
RBEdz BOGCO = 2600f.146008 @ 850 f). 3 = istetzdziyHde@fits delg'lz +
ssGlststs 6 H ) teHEz etml® 2045 6

1. u/bl wc1?zewkif BakztsS d2 dz digd OGN EXiangxia),

s O9 OB kz(Hawehilake) B © v d Qdsthi®) c tollifhf B I tcH Il 1 dZd 7 BE GE EH
BdeBOIsdls, cdzj2f BO "1 BrHIM yYykdzkzkzdzec 00O Istsal
ZOMmdzr yYykdzzzdzckzkzH IstsclststseHMtsdz B O H2E66 + 51ANO d§G d -
BEGEIBIR+19f). 3 BteydddH oiBJ SO@steW L d3H O g\gandedal.,B 5 dzt
2014). f Edz v BOteH v W dz OB +6 &) ts szdlB B+ 5 M. @EKroner et al.
2013), twdWilsd2dz G OtOdzls O dZ1B8Q & 22dgL o AOBEOL] B 5dzts
Is ts ¢ Is ts H<iselev et al., 1993). u Il dlpdz+ 8286 . y dzOMIs 02 d3 SO
VLABOtH uvwdz hOdz sdteedL d2dz Ed3dze H ~ 1 Mt G ls GelxE cds St
dHl oanddz IsBGls s coHsipEgd d3rCd2 daff R+ o ~MLODdE Odz2~010 ).
stcyd dzH W a O& D0y Asdiz" BOG H3e0sej@QLEB 50 M. y IstH tsipd dia
BEGEEHYOa&z Il jH &I SOBStew dL d3 B O BHSjdist s d30 ydodate 1A
(Kroner et al., 2013).1 j sff totsls j tOBA -t722d#) .) 2O fr) dz' EGEGHOIIH
Gdzj 2My MLl dz ctcOdedIssdH, BdRBSHOd ddalstcllL do B Il toH
Yz dzc 2zH OH Is ts g(Baytgasen & BIdz20B50ZDZKovach et al., 2017;

Gao et al., 2009; 2015; Huang et al., 2005; Kroner et al., 2013; Zhou et al., 2017).

Il . ruv11¢t.vzfm 8 dzsC dg r Iz dzf)@Ots, BoEEUEHE OdEEOtcH U W dz
n OBt OR B E G E-& ®§0zE Hic Y #Hdz®E dz-3 @ dzdzded® v 3O tc H v W-dz! h(
o lzdzd dzevigidiy Grlzj 2 nj] Miklskzted2dz BluUMINHd?2d mwBdgiyd2
OfmMkzkzH Odz dg EHOOdZz "rkzeOYyOOdz Iskzteh dBOtte OOdzs0O?2
Nifdzdr2tsdz o L OGo Ot HY1 oh deHMI dz BO2HOG. ¢ nded 2
CJld3Btcd 2 dz EQRAIE'~dz | W @Amang € &)., 1984; Lietal.,, 2007) = 4 d3t 4 dz Il L fr
Bz nSY cHEZG OOt L OG 9o Otels Isll Il dzd AEobrefsowdej ab,2803;dz  H (
Windley et al., 2007; Zheng et al.,, 2007) , 1 Mo 1 dz H OdzO 2kl tOHEIEID dtdzlz d3"
al., 2000, 2004), o¢dils @z § Odzj L ts2 (@ngpizedar A8 Kiao et al., 2004,

2013) 7 4 d3i I8 [y lisLizf @22 H OC . R2dzm Il MEzHd&ZOOYHT dz L1
BO2c0O00O d& sk BdsCd2d mMEzEt! Yk dzk z z0e ¢ OL ter
CO2dztsL 52z dzOMIsO2 bEzdzQ@EOEZzNGudk zE @z OO Bih d dz
YyoOtyH Off tstch ddz BO2c OO B Ols Odze O O(Katamaili Wiz tslze dz@ 1 "o ds «
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LEEGHME & ydtl sdzr 328 4 3073dEH. 1= 1de@Epls ©2 ydte€ stzkz 2z H
Hislstrietsf oisls (U888 LB=R7  fif OB 51 to s [{17@OE1512F) ., 9051 - 1994
f.,8490-2464M.)g O Ot@BY73-BB76M.)FOMIsO2 Bl dzt ¢ yYdtcl sdzzk
W o HOdLitetdl., 2007).f Edz r zdze Ot BdzsSC d2dz Lldz ~t Med2d
LEEGHME &z ydtet tsdz" ~500 fte Q5rH 4G M. 1GB00 - 1700 ., » 270 0  fy. ¥
ZzOMmls 02 ydte§ tsdzkz Z(hongsets&. |s2BMR)e H B diz4 Is 1l Il dzydzt dz Myl 1l dzd :
Bsdzlsdz EEt det 61 dz2 EGEGHEdZ Btd HJWSttdOyYyOH
StcHBSadSCd2dz oakdzC Odescjdz L zL OOdzad2 6 Isicddyldgd R d:
ChjdsdzRs 2@ N BBEGHEN jlsORstY di 87 He NzOMO iz .
stselststseHMdetsts) G OHd2ZO BBOG dzj Isdls O &ArazEM Adz 3¢ adADtd
Lol ornZH BOC dzOL Ols cdzj 2 flst 2 MOEZOOe yd &zhmOdz B (
(Xu et al., 2015b).

rzdzc Otc BdzsC d2dz § Odzj sL 52 dz sk dzZOBOdz Yl dzlz z dze
EGEGHEB3E4OM. (¢ sdz A/ZE M. p0,M. g0z GAYMK. 4 83B®) .)Y
1240 - 1000 fy. (§ 5 dz @ &) .)R150-1 6 5 Oy (cfifs dz UBIP &) .)R700 - 2310 ).
Ctdz WM .)fsstetsdzH  dzOf de@ =1 dzB { dzL B IR daslEtz! Isdgolin GRHINTPt
rzdzcOtc BdzsSCd2dz Edgdge H BO EdBOKH ~"ddz LOOGEZEH

BO Islitelnll f jtedzd 2 dz (0 €t all] J0a9; Xia® & &l.H2H0A0;dXu et al., 2013,
2015b) B s dzs»  dz sStselsstseHMBdzH 11 dzH 4 Mozt dz Mz H dZOO
YydeSCtsdzzezH rzdze Ote BdzsSC d2dz 1+ = llfmedited L M 1M

Ltelsdzd?2 Mikzkt! yYykdkzkEkzdkzOe d@ §0dzj sL B2t € O2 dats
BO2Rr Btdsdkylts?2 "1 d@tid Lt a Bsdzyt 1.

T védf-RB vbl w ullzin vj ¢ B3 dlst drcamdiplzF @ | 5o d 2 dz
1 j2h Odz BdzsC EzH W EZEOEGHOR BEGEEH ISt HGL 1 6
BO ULUMROtH MWISOHT™ dz CtcOlstsdg BOtkzlzdz mnts2H =&l
U W Oz huCzddzd dzrni G o Omzgj 2 - J B O-p @deeyHfsififc-t5 O H s O dz
zddzdzd dz Mizlskztcd2 dz B Il MIGIIHKE Q.dc 1L OOC &ZOEGHHOG

d. 1 BZO1 vidOtesH MWISOH' dz CttOIstsdz’ BOtkzkzdz ~ts52H
dz! Hsls g BB Odz dBd@ d O dXidgRiangxia) B dzsC zZHOH k9 OOGHH
Nd)Yde "t HiIdz BzECEZEH W dZeOGHHOG. sk BdZC dz
dlzdzd dzrn 1 1 tcd 2 dz Miklskzted 22 déXiaoletigh, 2010, 201@)0i¢ jd20c @1 d dBOdzts €
UE® sWdg "Odz BdZSCd2dz LlNlde Rt Mmicls n OO0tz
MEGidzc OO OO 2dzdF ®OBBe d2dz EdRBdZzEH IsOdzr dz BdJ HOOMOC
(Jian-Bo Zhou et al., 2017). s 2 BN Md2dz =1 d3yt 4 dgh W dsdzdls, C
GOHAO niJ1 j2h0O0de BB sOSC @Y dzj SMo "L dgt + dz dal tcdzi GH
Il dzn yig dzz 2 dze 2 2 H ¥ 6B G234 (Eaisds &, R @kO; Fang et al., 2015; Liu et al.,
2015; Song et al,, 2013a, b). 1 j2Nh Odz 3§ sOC sdi3Yf dzj ¢ MY @Dy @=BW
BB SOBBteW dL di3H OeclsifjQdy, ¢ e RZHEOIsdIls, OBV dB B dzZdIls B
BEGEEH ISt HGL1ted2dz ftotslstsdzd dndn diz e dffatsif iedtHsl Isg) to s
2015; Liu et al., 2015; Song et al., 2013a, b). | { 8 Y cGa®pAfls B O BJqWRROIsd Is
dz’ CGijBrtodesdzisc d 2 dz fzdIlOLEI OdzOPtc deff toHAg S oSS §
ssclilststs e H tstang Bt@I2 APE6; L(u et al., 2015; Song et al., 2013a, b, Jian-Bo

Zhou et al., 2017). [ E dg d dz" d O dZXidg&ingxia) ¢ tc O ezcflly 2101g + 15fy. 903

N 2 f.%, 934 . 930Ny 4 z8208sdEubamuan) s to s s ¢lsg12



+5M. ¥ 9BE6M.-j2 dz dzOMm Iskzfm Iskfm ISSelstsseHMdstsMn ¢
nlztod dBls d&zOdzr dz dzO M dz'8 7H ts tH BIB s BYO @ o Is H.d lstats RQ15;  (
Gao et al., 2015; Huang et al., 2015).

1. sy lfq 1 [Jbf 1 Jhr JJIJRrRBEY. gl [BdzEC aef 2 das Pl EBE S A
BdzsC d2dz dz2t ¢ BEGEEH swdBdted2dz CtcOlssdz BO dwbkzd

B O2 tc da®az&kov et al., 2012, 2014, 2015; Kroner et al., 2005, 2011, 2015; Demoux

etal, 2009a,b).C dzt "1l dgd 2 dzd3t dz B dzts € -f dptze B dz & @RitlAE  Us IO
D BdzE|HS ' S Istsh Odz BdzsS, IsSE9® R~"ifMmMicl | Oern0Odz BAEESC
NdYde Al H Al HlId BdzBSEkEH BO2- B Kdswpels RODS, 61 Y
2007, 2011, Levashova et al., 2010, 2011; Kroner et al., 2005, 2011, 2015; Demoux et

al., 2009a, b).

vizofGsdzc sz dz . B dzsfzs € d 2 dz Mkt dz ] Otec Odz
fOdz sfteslsj tetsL 52 dz dzOMISO2 SOdZMISOIls yYykdzkzizdzOe ¢
(Kovach et al., 2005, 2011, Bold et al., 2019), I ndey g1 to tsW Kudagclsev eto h ( «
al.,2005)B O f tesls jCio@ste BSRAEAD s B @ QAdgjBtdstaipdds] ds 2 dzO 3O dz - Izt
(Kuzmichev et al., 2007) BEGEEH -HuEHHOS Ot iBlcyQ@Em dzs 1 t6 11 d
dzd 2 ydzt 11 te "zydeHHOCG.

1 O n Odz. Bz ) B dzts[CE i s dz'zdg OB dzts € 2 dz Edgdze H -~ 1 ML G
B SOCBRBfdzj € dzr OBV dBBdZdIs BO fdqtetsEMmjdz Ockzizd
Bde BBOIsdIsy MOdz IstsdzOdzdls cdzj 2 ML + i ctsdzdztsdz IstscGIsH |
BO ctOdzzdzdIsd 2 dz W Oy d @ alds ffPedzddss ab. 2003 Kozakov et

al., 2007, 2011, 2014, 2015)B E G E E H G tc O2864ls h5ffry. »dd8b4+ 510 O 1825

+ 5 . gKovach et al., 2005; Kozakov et al.,, 2007, 2011, 2014) dzO M IsPR dzts = r G
IstsG ls s WPl dzj 5 to s dats dztSedNa-di? dz Gt 2 dz M  dzy  dzGg 4 + dzq
B sOBtew dL d3f dz y ®300 -360 & Oy O® ldas ¢ Is(Sdzakev ptiali, 2012,

2014). v zfn B Az O d @edz W st d3OY' dz tcdBdrd OEEZ ROKOBO B7 U :C
+ 4 . fifLevashova et al., 2011; Zhao et al., 2006), sk W sStceB@FHAZB O H L L H
BO2tdzOr tdtsdzdlsd?2 dz dzOmr ¢N 810.% (Bdliijet aN 201 6ays5s dBS: ' 769
sk dadsilsstsy 1+ 4. [ Edz 1 OornOdz ¥ isted3Oy " da dHtdsUstsidza 2 Hiy «
~nOREdOAzZEZ etz fJFH1dztc @O dzintcy B O2 MdAzZOOM 6 OH
CoOtoydlsd2dz dzO2tcdzOE Ols 02 -~ 021tcc Odg B Il tod dzH Bym 11l
ZOMmls 02 yYydeétsdkzizy ¢ ddtsa § Jodietiah,016a). 5 I iy dzy 24 dz
Kozakov et al (2017) MzH Odze OO OOt sk WstcdOYr dz Isj tote
StetsdzH ' j d3d Isd 2 dz s Bdxigy NApSs ot mdzCe) Istselsstsitsdze B O2 H

p BzEHB o SISt Odz" . Buolds®) B dztsC dzt [ sdzctsdz mWISOH '™ dz
BEGEEH MmMkkts! BIltoH {1 dzH dz Czp) PigyoOoo OBOWPEEZ ZH W |
Yzt ISstselstsSGHHEBE. pdB3ZE~ MEHOZEOOdEzEHOOM O
G tcOd@f2Ast 8 frj Yarmolyuk et al., 2005) B O2 c OO0 dzg@ MW ISOH' dzg dzlzls (
|59 d2dz B dzts C(Yadaly tClecy@P ddz 6 dzj 2 M Mt dz G e Odzed Is(O0k Is O«
+6 ). BI@16 +16 f).) 3 2 & 5 dzy s ts (WRMD 2tdd®2001; Zhou et al., 2013).
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1 {1 isztcH®O@fdz OO0 y MiLINdZi2Hdz > f e WROH Mz ts! B Il
TOROOEOCHOR {tldd?2 {5 GOLEL' dz YyOteyHOMmkzEH" dz 1l
Bodztsdz BdzsC Rl d3t L dz WdzaL B Il WA ldo iz vl tzdz o3 dzidEOXa] to fr
dri it ntdz nt d3yt L ded? E dzE dzti dzIF 10 OB ¢ D )-6 B @R 2P dzig © «
Allted 4 dzt dzH 2018 dttsih AMMQ@B Qzzealz de® 66 1B oddedEE Hiz
BOMMdeokEzHr dz MkEts: Btsdzsdz mE2yoOOfMm Bl tGH &I I H: 1
MkHOdzZc OOdz" IsE ME dz dz@ E @Bdze H [ 5 dz6 5 d@Odz Isdzldils Gsdz i
dzzlsed2dz Rt A3yt L degH L telsdzd?2 Bllsynnudldz Isj Slstsdz
SOZzOOt Isseoy Ooy NHL! .

| cdzge sz tstodg Citdzsed2dz MmkH Odze O Ofzs dzeitsde’ ddz
FnOBIsOMOdz MzH OdZEe OOE OOt [ sdzgc sdz st dzr dzz lsd@ac H
YyoOteyH O Blitct dzH! dz IsselsMmsdz yoe rkceOYyooO, GJj Bdz
hdd+ 4 et 4 1ty W d(s ©Ed3 @ )da@Bz@is dgdzE jHtc Y d Yz AztizC s H
(BB cOplads®y sz OdzGd dzlOdz BEGEEH ISt HGL 1 ted2G6E HBIs
W iz OMOdz (BB &RIOE ;M OMIGA d Hugl. § IS ERBPBO  ff1tt, 13997743

| Bdzesdzr dz Jsdzy v Slstsded S zZEZcOd3r dz Edzdzll I tg s
HOGEZEZ MkzdzOMOd MEOOWROW! Bz tWdE L I ¢ dedzB 5O tc ) @ dzy
Gjtoyd ddRditsy 22 § OfgtissdsPdig Lwvdo2yOH 111l fnfpt dz Olsted C
nOitcz z dzH O G . b d3dzE H [ sdze s dzr dz BdzsC d2 dz B Il to4
G Jj sfd dzl dzd dzO @™ dzell) BBYO OIs Otc’ dz -8 ‘Odzc| i JIZHMaE H OO0 OC
GOHOOH BIHMINIUH, IsS1HGLLI1td2Adz ~ntsBtetsdzH B O2th dr E
stodz da EWBdZE H ISE € MevevdsHOH ' [dis Bt 2 dz H O kzkzr L kztee
o lzdzd dzn 4 4 16 BO- gcOd2Gdzz mds dz" dz -~y kzk f Odzj sL t52
MistclzC Iskz tc d 2Bds demiidg) lAIte HE j 3B tcd 2 dz EtCGEGHAIIH BO
sk bk vdhkec@P®@cog @izt O L9974
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1EteOc 2. JbdsdzhbH | fsdzd s dzf (Oz) © b © Heth 620 C [) iz y O Ez7 4

CHGl 1 ted2dz HBILEtsSM v dZOOdzs Ik igdzi Haf EBBED dzs izt
EtCCECGHE ds Blstsh Odgm { dglptckzibH bktc! HEC J d3Bted2dz R ZtcH O
s1{ HG1 L t6d 2 dz G OdsOEAZEIdNERRAEA & O O dz L aldz IjJH 1l
NdzHt y+ Mot dz Edgdze H B dzi TPz B U BE Y Grd oded dztec -~ t6 O dzdz
Al d3t L dz  wda Blltcd 1 tdy j Aistsyged Cs { (CHGLIUOT 4 R ztcH
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Blltgd dzH! nllldzH dri i al dz LEZLOOdZSO2, L Oteddy -+ 1
Isj tctcdoclzjddl Odztse j dz B O C OteBtsdzgOls L kL OOdkzed26 r O
LEZLOOdZe OOM ddzteln ozt dz HLI 1 H HslsjtesL 82dz t5dzs
NdzH! s i ol | o LitREMSSEsS tHE 2 dz sl o h d dzH O dze d dzf

mesy d d3 dzt 4 HO ISOdzstsf) + Rdzt dz HY dzZR 2 dz 6 j SdzsE (
sdztsdz dzt 9lst ot dzlst 2 ndzB sslss2 ettt [ sdzaeBdz i
sjtotej 2ded?2 CBdzdzOy d2dz L1 dz BOted BlsdzOdzH IskzdzG Iz
(v E 3 58 G, 87, 2002; 2014; Badarch et al., 2002). vjtete] 2 dzed 2 € tsdzdzO
B Otec d d3ls dzO dz, Isj teted 2 dzd 2 LHAZHoE@@tdziz B @ & ¢ AsuHAAIIRHS O O
SN OXcOR~Ner{ONOR> L OOG d&zOGHOR, tcjedsdzOdz "t d3yt L Ist 2,
LLitgGl dzH1 41 7 Isj SIstsdzd & aBjntesicHd A dg iy tebs 10C0SIOQ d 2 6
StsH Sten tsACzAetp Get al.,, 1980; Jones et al, 1983) BEGE EH IS4 HG!

CiBHdROBISd2dz cOwOd ninfmd e d@ Sobsd ,
hOOdsed2dz, 15 cOde! oZL@WrY af dld ©B & Isjtotej 2 dgn €
BO2dzO. [EeEdz JjHd2dz Ijttej2dt iy CcCOHAO fi{,

sjtetej2dzlnHd26 BUHWGHININd& 6y, ~kydey(Pafenovatd.cy B
1998).

44 ten Isj tQagcddadu2dzezint dz tSdetsdz HL1 1 6 ISkZzdzc kzlzted
1:1000000 ®BOhMNMIsOB" dz [ sdzc sdz tstcdzr s SIstsded & d 2
D BB3AzE[HB dzG sdz" dz BdzsC d2dz mt A3y 1 1 dzH 3 MY jtelsj totej 2
skzfp sk wWdkzeOMOdz BO2HGEOOM EdBdEH [ tsdaaftRdzr 5z
sjtotej 2dzd?2 A1 3yt 1 dzH bkt! HE J ZBBtcd2dz MkzGtktcOe Il B+
U E A3E tols BOOZ. s

apRaHMiAH

TEPPEMHYYOUVH ToPen

- 3 raspeiH WASBXUNYIA XasaHsl TEPPeHyYA:

FRECY St rON XAFAPAYYA

TypBuauTar Teppeinyya: 02-D1
ER P—
B O oo e ey

1-PP-NP2 2-PP-§ 3-D-C1 Wwmkasc xarapnyya

AKKPELMIAH LWAAHTArMIAH Teppeil
| B JIpeLR Liaainanih) ToRPSRIYR . s - Teppeiinir 3aarnars xarapayy

(::) pryya: 1 3 yYPI -Misranimii, 6-By j

APRaH HyMbIK TeppeiiHyyA: 7-Ax 6orabiH, 8-Caiixanaynaansi, 9-CapaeiiH, 10-Toauiin TaKb-Lanb, 11-ByiipHyyp, - L7, R L —

| e R 1 o 196 o 140 [ creromme P8

1EtOc¢ 3. JbigdzhbH [ f5dz¢ s dzr (Uztbig b s GRE)E Bl ¥ dzO dz

Nihdzh mi tedzt dzge d2dz My jtelslsj tetej 2 dzd?2 G ol 4 dzH O9 C(
B O RHLtod3t cd2dz 1 =~ GOLtr dz dH1 9nmcll2 ~ OW Odzg
M jtelsjtotej2dzd2dz BIlitc!l dzHt1 "l lldzgH B OGISOR A1 1 dzd?2 d
D d3dzeHs D 2 dz2 My j telsj totcj 2 dz Ddzls @A tc4 rtsz B dzyy ti2H d SIS T



dHlio9rGll2 ~"OvYOdy Ibjtetej2dz BO mbklsOekzlkzdzr dz + 7 G (
B ts dzdzts .

JEd Hiltt wEREBGHREMR)E 2 dz Bt MeckkzdMOdz [t
S SIstsded & Bz &zOdzr dz Odee d ZOZSO2 YOG ~EZcOYyoOOds
dzd2Isd2dz nlitelst | dz Btszmtsdz EEte dzt Gt dz OdeG d ZOdz B 15
(Badarch et al., 2002). 1 OH Otc Y(20@&ptcdzt ~ 11 N ddat L t¢ Btsdzse Mickz Iz d
D 3dzEfHS dzG Sz dz !t A3y 1 L dzH 1 Glsdzd?2 IsOdzinls B Il toH dzll Il H
MizlsOe BEkzdzr d&z CtcOIstsdz Isjtetcj 2 dzll Il H 2 Gu EWFzdeiE® ds
(2002)-d 2 dz Odec d &zOdzH D dBBdzEH [ tsdgetsdzf dz Bl et dzH L 2 11l
sjtotcj 2dzd2c¢ S tcOIlstsdz Blllsyi H OdzcddzhOdz Bz Y
Al g1 1 dzH O gtcDE )y MEzlsOE bkizdz" dz CtcOlstsdgr Isjtotcj 2
UE dZE tolsBOOB-2 dz Odz6  ZOzOOM W dze OOISO2 BEGEEH LES?9
Pzdzinr dz "1 d3y 4 1 dzh @6 YOH OHY CREBBEM HINNKL Gl SOt
Ftc: HC jd3Bted2dz G dzj 2 M, L OdzOte, 3d ¢ 3OIsd Is, G Odzls
hsats2dz yedzez, 34 SOt dzft dz ykedzzlz Bnad?2 3 SOS B¢
dzZz s Ocls 10 2952 8B-Ndd L B t§ s dz (Xe6tigls W) B sdzs i dz' k@ lst
Zqdzd2 dzetsdz di3j sOSC sd3tf dzj S Mists?2 HU2ylNdt dg Oy L
de BO2th dzrf dze BeHztols REOR)HH 2 dz 1 Otz dzysr dsilsr dz Isj tote
BEGEEH MmMEEt: BlIst y dz O ldafiAcdz Il ldde dz® dg® dztcB B @5
o &z dzRtOG-|§ HzdzO 3Oz W ste ZOYzkzH ©OO0Ote N1 dz dzd2 ydzt ¢4 1 to
CloOegdfllg 2 M, GCoOtydls, cOdzZsdec, MesBOSSdZdls 06k
1 OH Ot YyRuEDwBEzZIsOc kkzdz BO AOcO00Od kkzd d Isjttcj 2 dz
BIltcH! dz OCG Izzdgif Gaefp alaise dz 11 4 dzlst dzH 1 ¢ ¢ d BTdivealla f ¢
BicOndtsf sH OckzkzdzHOGeeN2 L41teel 1 tel ! BmMOH CtcOls
L tolsdzd? cOLOLIN?2dz nkzoa!' H AtSicsdHSE W dZzeOOKO2 =

MoHron opHbl TeppenHuii myxnan (bagapy, 2002)

Teppeinit H3p | 38.Xawaar
5.aan 39.Uaraan yyn
33.lNosb-Antain | 40.Hyxar pasaa
34 Mangan o800 | 41.EHwee
35.NypeaHcaiixaH| 42.Xyrar yyn
36.3een6H 43.Cynuuxaap
37.Aracborg 44 Qlyynraut

A Xoocron Gaccein; B.Uaraan onom Gaccedm; C.Canawnwian Gycnyyp: D. Xanrad-Xanmwith Gacoein; E lyna roasits Gycnyyp,

l:] KaiHo3oinH anosuinti 6acceitt Iggo:g;""; :’:T"a”;;a;fge“b eiiH .
AOpXoury P PP BapyyH rapbiH WWNKUNTAT 3eper xarapan
- KaiHo30iH xy4ury 6azant Mpaexuryi ax ra3pbiH xasa
5 «ZZ | ByYH rapbiH WWMKUNTIT 3eper xarapan
- [eson-kapboubl Typbuaut 6accein - ApnaH Hym Yy P P P
ApnaH HyMbIH apbiH /eBpUIAH 'z
MepMb-TpuaceiH ByKaH NnyToH Gyc - chceﬁny P P ToxponTot xarapan

KeMBpu1itH MAaBxuryii 3axbiH i = . el
P AREXULY F=— | AxkpeuwitH waanTar Xarapnyyn: KMHEMATUKUIAH 41T TOQOPXOWAry#i

kapbouar wynyynar

- Kpatob! 6nok - Ocpuonur

1 2teOc 4. JbdsdzhbH | fsdzG ts dzf (Baddsch 6tBIS2BARYE o3k 3 dzO oz
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R2dzm Il I -ODGIO0 Osdz" + Aidpw dgdze Hs dz6 sdz" dz ~ 4 d3y 4 L dzH IS
B OBt yYykzdzzkkzdzezkzH OOM Istsclstsn [kt HE j &3Btod 2 d
CGOLOtLI2dz BO2th ddz Bsdzsdz dgt tch dzt 1 1 41 W ZG OO O:
Jqtem! dzt d SOZOOM 1 tolsdzd 2t ' AZOENA JH W@ O fifz HnilztizH dzil 11 H ¢
EdzENE] H Bdzsdz zdzf™ dz sneh ddzH EtCGEMEEWL ~i1 tcl Gdzt G|
dL slsifsr dRBd2dz MEHOdZE OO BOWKGOE ~d2GHL L G2, dgE
mnndazd2d njH Bd?2 BtdZhitsdz YyeeolSEte LOEBJqUEZ e @cE dz@d
Mt Hi o yddzt dz MikzH Odze ©Odzg O zZO0Ote Btdzse Mickz z dzO G
BO2cC0O0OI02 r~tdzBttslsts? b 3.

[ Bdzetsdz stedzr MEEtc! B OKzY U oled AR jc Gedpstaiafit O H
ssiRtstsn sdz @udraggH@ HY tc s Whidfohy s ,m k- OOrdz' 1 YHAZE Isdz tcl 9
sdzH Bzt MtekzlkzdzMOdz Af sdzcsdz" dz Isj SIstsdzd S d2dz BIIH
Al sdzetsdzr dz Isj € Ists(edUzp20dz ), 20ddE2dz0 O € Odfi dexizdfyns 27 OC
HEC sfStcUE BEtclstse s OG MOdz 2012, 2014 BBGd&sdz
Al sdzetsdz tStd3ztddasid@ls Isj Clssded ¢ By &zZOdzlso L 4 ted
Hiztc! HOY B tsdzdzts.

r. 1w hBBO IsjClssdzd S d2dz L Iztcez@Pe& dgbldddrmaiy o-2zds di d
Bkt cCJtHdJEZOBISC d2dz BIltoH 1 dz -dgiils QaizsitedzH LIfjdze IMH gz
GOL " &z yoteyn Ofm nt dzBiL ey Mt dz yoe mkZeOYOOGOOt H
i SClstsdzed S d2dz EEtc nsBesdzH s BtSMts BO -l 9lsi t 7
Snner2dz Moy "nOHGOXZOGHOdMz NNdzHt dzt Gi Mt dz NLtdz BC
dzz s H1 oMol tcd2dz IsjCIstsdedSd2dz HI Nl ¢ ydzt dzd2 ¢
AzeOYoOOCE OOt FdYkipOdz Q2 uPekB O, 2012

1 2teOc 5. [sdetd d IsjCicdkitEGRd) HECKR ¢ ydz! &

Cdzt nlll HINDNltL eydzt &zd2dz HOckE [ Bdectsdz tstodz
csod2dz dBBOMMder ¢ rtykk COttjdd2d BR¥E f Odj S
nl izl oS SE @ R3O0tz dzmMOdz BEGEEH 1 dzt 11 jJH =Rl d
OdteOO®@drROIB O ¢ Odzj H tHa@ dglsQedzif iz ZA&r o3y L + dzgH 1 tels da
EtcGEGHMMIPGE » BO dnil dzrn brndBdHtsdzH B HOOMO
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Al gl 1 dz MY e @z ). 2B 21 4 .o Dd3dzEH | tsoad2dz dzOMMmdor
Bllted2dz cdzj 2 M, L OdzOte, CoOtydls, COdgleafl @ dBs @ dzff
Yykdzzz z6ec dz2 MOdzOdze OH YkzrakZ2E6HOdZz "t dBitlitc
1 OtcOdzc 2 dz E dgHE tcds it AHisda L Actt A3y 1 b dzd 2 EtcG BGHMI
TOBOOKEEZ &ZhOdz B O2HOG.

MOzc d2dz MunadzH Bbk¥bkz [.UvEREBGSEBS OcMOdzs
det 3irdefs? Mt dz Af sdeGtsdz Stedz”" Olsted Ols  d3kzdg ZHzGIG iz IS ¢
tstodaE d3dzerH Med2dz Mkzizts! BIllsyt H mi tedzt dzc d 2@z,d 2 slzd3d
Al gt 17 Ltelsded?2 chktoo Odiv kRNl ¢ MAADZ G HDHE L L tod
Hislstotstsf) © d3dzeE H | 5o d Oy 2 H20 - m@xls O BzB kzidis Is dzd 2 n s
1N dzBOYW dz6d2dz LEWGEG ~OGOtdz dz mntsY t6 IsOkzOOt E to
stselsmMsde | Sod2dz videGl 6 kZlkzdz, 1 152lHOOOdE BO
stsGIstp tzts Q.6 6

96°E 102°E 108°E 112°E

U022 dzB Oig:tedlt dzd (2 dz ! BB R o EOHGME s tcd Olo duiigE GO & ISy . 262 50y fiy«
MOl Ode f dzdz BOBMBEezd dz8 ¢+ o2 dz O I8 JADIE’ A IGHO BlSI jifs to § 2 dz B fs dzis
s j tote)j DAA-7 OC Ot dzlz Iz 1
1 EteOc. 6. JbdidztbH [ fsdzq ts dz] dz v lbhikGHEts dad ¥s sk P @@ dr

RdzG 1 L H b d3dze H | tSodg[Rfiply) d 8 twdpdizZef|@z v @zl o NI RISH OS89
MOlsOdE fdzdz { tclsdzd?2 BOMMdor dz ZADD i CedaztuCHzdiz, H M Lrids &
SEMEd "iticeydy {nodd i dify E RdE SZtEE? B 1§ dzt toHs
ECGEGHXZIINIH2d sOkzOOt Istsoy Ooy L §.

D d3dzEHS O d2 dz {1 telsdzd 2 | kO Po O@dzaz BidBE] s tesls |
BO RBjLtelsjtotsL 82 H n OR300t Oe&HIL R ifQcid B dr@sdals @2 E
Ndadzd 2 ydzt ¢1 1t "REymOdisidejittf telsjsdgactsd s  dsjzisDaiiOdE
nztcHMOOM bktseclsmMsdz Oltcd Ol Mzl elsRAclsEEldsn | Bz
ykrkz2y MmMkzkt! dz’ BdzsCd2dz Llundzg "t fmtc, 1 Ot Od
gl Blsdzzztc B sOCtsdBf dzj €M BEGEEH s dzd 2 J-1c E dzr
f ZOedsC dzOL OK 9 OErpPE g EIE dzOL Ols G dzj 2 M, nBY to (

f ZOcdscdzj 2 M, O &Y d B tsozd] 1) s BRI sk O daf O ts O ¢ dzj 2 fi

12



CoOteydlsd2dz RrOteddzyOdz OHddzc 2 (L BicP@AASPRD,II A
gl Bsdzgz zte d3j Is OC wdgtfdelr] CHj oHSIEH ZSGh SR tsdzG ste W s
CO2detsL 52 dz  olaeRCGOHEAEE | &ztcH OOt 11 dz dzd 2 yeele ez tc
dzj sf toslsj tetsL 52 dz dll Bls, HEdH € OtcslsSidaEl In 18Atd dIS2HAD of C
BIHtHAINHL L SEM ISEM LiIMiecHHL G.

| 582z vt ddBdztcdz B dztsRCiddydz 4 dzH Olsted Ols Mizlzted 2 dz
StseclststsEHBEN?2 BBdZtay ki BdsCd2d BOtkzzdz -1 f
E d3dze Ez0 fy dz’ Is © dzfn Is mMekzted2dz di3j SOBStcW Y kz dzlz &z dzc
BOGC OH ZOdzIs ©2 IsOdZOOt (BinHI{dzHAABY A drzIRIA A I8 B2dzts € d 2 dz
fOdzj sLts2dz R"lzyO©OOMm BItH!Y dzH IsHlidzgd?2 BOtckzkzdz =~ f
Yyorndiztsgz@&de jdz rlztcH OM Btsdzsdz Isnidzd?2 ¢ L-1l g4
GloOdztsH d sted Isf odz Btz ISt HGt L ted2 6 I dz ddgP dalrizs G 4
HiStSH HJ o tsdgr UE BE tcls, CAad?2 dze tsdz, L dzHIOOWD 3D tzt
nztcHfmMizkH B OGISOdzO.

MOIsOdfEslEd& dz | tolsdzd 2 Jd3OkEtIBBT; 1896, 2012), | Stoy dzO d3y
dzO @012) p d3dzejHs ® d 2 dz2 ZOMMdoH R ORBOOwkzEZzZdY B O2MOdz B
LOsaMOtls HEZdH OF Ot gdB&RdzBlIItGHL &2 BlIIl~d2 | OB dz
dgdzt cfpdet + & B dnstcEe®OW@IE OcH OF B S@gEikziclB ®2 B)OF =
[ Offinder dz L Il Il dz MR IdiPReidsudzd drtidzs © ¢ te@dig Isfy, d3d ¢ B3OIsd Is
CoOteydls, ORW dB s5dzd Is, IsOdzfnls L @dzOs dg it It & dfYf dag
sscfftshteddzseo d Hte., 1973; [ttty d®BZgOOH 2 ®GJ tizp d
Olsted Ols IstsGIstsdzy s ts dzH n O30 0O tc O dds DO AC7dBj12 ) »BfiPH «
CtcOdz ssdHEZEZHOOte LMt eHMl dz BB&sA d& ssclststs
Bdzsn dz¢ B Ok e FOBLHOUz dzOtc. , 200 8,). (licezls de ks {:
nl @)1 1 dH BOGCOGIN2?2 IsOzBO2H IsOterHOG A1 1 dz W tstcd3C
Csdzydztsdz Istselstsia BEGEEH LIt dzlst dzgh dz@ - OH G OdzO
NdzHoB llen d2 GcOdzsd ey MOdz " 56 et dac YiBziz & § tésticldsjdiaytd. s
EssyscHE OO dzOtp 56324 )2 0 bl Il dgydzt dz L telsded?2 Mmkkted
Gt S OROOLOECHOR obkdklOdkscjd BO YOLdbktdoe
oz dzC O dEmREABEO dz - Iz fdfEa®dz dzo &z &z Odzetsé jdz BO € OB &
WistedzOykzkzH OOt ( dz{ute 3k Aedsits@H¥isdzt 2 01 4

1 Otclzlzdz Is OdzHA CesCXMmidZzQz B dztsSE tedz'dz B Il tcd 2 dz G dzj 2
Gdzj 2 My, OiW dB tsdzd Is, GOdzlsd @G, Is © dzfy Is L OdzOts L
B zsdzd sy d dzlsOdzH 1 tcyH izt B E € s ME dgj (B D& O IR 2 tize ©2 d
2005, 56R0@AY Odzj s tot{islf tedzr B lsZPtd 1dz0 to )BEBI2EEINEZO G H O O ¢
LEZL OOd&OE &1 dst L Hatc Gz¢ tz@¢ B Ayideddmp LHi L H kOdH dzgj
hsAats2de ybkdkzkz, Hsdsdkdls, YO=I Lkt dded didadgfisdz Ly b
ssclsmisdz 1§ Ptste dcazPdz -v L@ A @de BOY W dZz6c OGHHOG. 1 Ofgc
LELOOdZecd2e¢ LIiifmMmi d Of dz¢Rrdedz deO@RAE d 2 lslds HFERORGSRnE
1986), BEdz MWISOH'™ dz dgzISOGE HOR! IltcG 1 dzy dzt R dzls ts
Il dzt o3zt A2OMdz EGEGHOzIIIH L1ttt Gls Il dzH 4 fdzt dz f
BjiLsfteslsjesL s2dz L A4 dz R4 Mt ¢l "Edgede®, 1 ; te3E0GEHRE dZ O3
dZOte. , )20DWAOf BIHteH! dzH dz  HL L H djzes cetdsdsc uedsQ fit
COHHZ®OtSH StoHtso d ¢ d 2Apdd OeBIORT @, , 1 HH sdaH so d S d2 dz 7
mMd dzztcr dz dzdz@ Qertaas L todyj e 2 dz ME - dBs ol stg ! @ GY el @ Iz
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13



R2dzallll pd3dze H [ tsdzgGtsdzr dz nt d3y 4t L dzZH W d&ZGOGHHO
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nEG)Y ddz n 0l Hlztizsed dzlsif iz H O dze © O dz Is E ) dacizteda ) ks 14 4 todlst
BB Mdo kv dz MEEkts! BO ~rkzyoof, d3E dz  dzlB 1o ez iz
BIlteH dzll 1 Hd 2 dgisdcjzt€ dgtz ddifilz H O dzé O O G GJrtotsdzts dztse (
Citrnddid2dz MkzHOd&Zc OOIO? AthMdzzzdzOd wWeolkkdzy + tls
Citsdzscd2dz REGY dZd2dz SN BEBEJBOo §tizh B  dz@® O tdztc 3.

Il dH IEMed "t tieydms WO YOH MmOISOdB EzdZzOc B O
Mz kztc! BO fOdzjtLts2d L OtdfigzhQ@dd@@®B)C BMlimls @l 1l b B &
vz dzr dz BdzsS d2 dz mEleGas zzdz BIs@Msddz [ Otee d Ols Ek dzr c
Ul dzellztdz O 1 1R lsHO9 OOdzr B dzs€ d 2 dzlz &, tizdflsts Hzlztizlec , B @ daOs
UE BE tolsd 2 dz Hizizitotizdzidagl H1{ H sk sk IEe dzEtEdz Wolklz
hdday ddzgt 4+ dzd?2 I1SO2 d&zOdzH() Ble@)e Oz -~ Otz z dzdzO O
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VEMdzd2 dz MzHO&ZEOOGE riited2dz Oy dz@f dz Bsdzsdz M
NdzH M gz h OSISO2 GO0t WolkzkdzfnOdz. mi 1 e @ B eEAraeO)c s d2 i
L tglsdzd?2 d3OMMdor dz mbzilstOz' dz ez O XRceOOSO @ 2z dz, .
EzdkOcO0Odz Ezdz BO MEtrnd?2dz dzztclz Iz dzr HIlIlteG N dizH 4 H
111AalsHO OO B O | traxl Mz sulztsdec{Rtdz & I Bls zdzlddz Lts - @ HAO G
dIsOMm -wBBdEtelsd2dz dgztelzlzdz" HUNWENINHLH BlERS EZ dad 2 I
skfp Iskfm ISE 9 dZE(p k@& )W D k 2 dzdzO O

miited2dz OyddzH EdRBdZER MEHOdze OOdz RBOIsj ted O
1: 200000 BOMh IsOB " dz GJBdZted?2 dz LkztcezkzH OH
Btsdztso M@z @ripdz" dz L e OG, toB @2 te Lzikcks ZEz® " iIgO d2f) d 6 dzO fip
dz02 e dzO G O, Nnmdzd2d 6 j sSHE WA BAES § 2f &z2H ODmizdzH ez zH 6
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HOo ntcOOY MOdz rlktcHMr dz nddz L OOGEd26 IstsH ol &ax ,
LIt dzlsinH "nd2n, cjBdtted2dz L EtcOc Lsndtsd ELdz tol
MzHOdZCOOdH ~OBLOGHMOd LOttdd HINlNtted2d G4 sdz
mMkH Odze OO dzr BOIs j tod Odz, EEtcMHd2dz VoklkzdzOdz 6t
hddey d dzg 4 1+ dzd 2 Sentinds2 B tf dztgtzdz HOckkdzr dz 10 d3j Isted 2
BIl a2 MOdzM tc "(BdDO 2LcOxipdo22ddz E dzc RGB43R) BAssihpdatdes 2 2 dzO dzls
| dzH + frpdef ddz ydzt dz Btsdzseo Miczz dzZlM O dz B 5 dzdzts .

sztcddz MikzHOdze OOdz Oy dz" dz 1+ et Y@ R dzy B driclr diz fz |
fibtosctcOWd2dz MEHOXZEOOEO0O IstsHtckzkzdy R4 ted? d
rllted2dz MEHOZEOOEOOt yYkedzizkzdnOdz HL 1 Y mMste!
LstedzdzOdz UsPa s gz@®@ R fetsdesdzs @ 2 dz N ddzy Jodzg+ + dzin L sted L
Oy d&zz ZH ™G cGAlRYt Isct M1 dz. [ Edz B2 BGdMNcd d&OBiSiKO
fJlstetsn d dizd, GJtsaddd? dz HJd OG tc ©Od3d3, CteOW dCIs
BOjtcedOkzEEZHISO2 n Otc! \lisztet®dits detsidifdzlz » , b d day d dze ¢
Btsdztso Micz z dzOdz ykdzk . dze d 2 dz s O dziny d dzldzOdlz" & s dris dz to iz liz
EssHBters2 1Ij] hOlEzZHOH GEOttMOdz e HI AL L o 16
nlodzinddt m, RrEZttOd Mj di3d d2Otls dJdzlsct dz =t dzt dzyn 1 ozt

VEMEdZ ~"i1ticeydms WwWoayOH HIdrid?2 HOARdde ¢ RO
sSeEfmMdzd2dz MOder MDYz zle ZMOBlcdzz ZHr dz " ddz R OOGH MO
GOHOOH" dz Gjtsdzsc 2 dz B3t et Yy dzd2dz BO2 Gz dzdzOG zz+
SEmMdzd2dz MOdemr N 1) JdzZsOdzH IsEMc Or BBARESBY G2 EdHE
hddpyddzg1 { ~"d2dz6i 7 BEtHRY - HEOTHOLE RZQKJ&EGIHN CRdD ok
Il dzH tcd dzll 1l H Is z &z Otec ) O dz. R2MBL 1M beEmdzd2d L tsted
df vl BO NdzHi Mded?2 | j sdzsc d 2 df tspdezs@idzOsdipiz" - 1 st 06
nl d3y 4 L dzH LsrdtseHMtsdz 1200000-dzr ¢ ks QB dzdz  d
Lztcezkzails &t Czi-dpEHgEERRROAZH { R 1 1l dzgH tStey O d dzdzOdz L Oted «
nlilted2dz MEHOME OO Oyxddz wolbklkzdy ntsdzBSGHBRA
h
h

OOtH ZOE OO0 LOtdd 6 jtsnddd, Gitsntotsdzsdzs g o 2
gdzy ddzég 1 1 dzd2 lite HIldzgt 1 B tsdasds s f Hzoz® dze - Odigds D te
Lodzldzt R, bEMdzd2 dz sO2 ZOdzH bEMEOR Litl & BI
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Oy d dzdzO ) O dz. JEdz [tsdzctsdzr dz wlstcOlsdetcOW d2dz s 53
1: 50000 &@OMhIsOB" dz 6jBdzscd2dz 1 et dz, L ZtcOG dzOdz"
GJ sdzsad ymHese dze dzG E E EGE n w9 YyOH sSEfmdzd2dz L Ote
AnsdzBtSGHESA Hi 1y Mt yekvwr ¢ ykedkzkzdzmOdz B tsdzdets.

HZHOdZCOOdZ IsOdzB O2dz nt d3yt L dzH Is E fitizdz@ tzozin © tzE
Asd0 rOolscO2dz "t 31 L dzh L 5r 200000 dz dixodifh risd® B ¢
BlltcHkEtwezEHT ¢ dzt Bz MOldaMmeicdga dzls1 + 6 2 EHOO, dad
MkH Odze OO dzr Oy d dz 800 wWOdBHA! dzgf 2 sSyste! yekzH' @6 ykz
fjlstesctcOW d2dz 200 HECEGZERO dzH + 1 Y Mte! yreé rOdRclzlz
Zzdlstsdztsed, {1 tH!IfMddt ¢ Blitcl dzHL nlllldzd?2 IsOdzOOter N ¢
JE@BOGOtlz?2 H11yd2¢ cjtrnddd2ds B Il tol dz90 dHizyid>pakzd -
hddyddzci 1 ¢ bEMmMdzd2d MOdzm Ny ddzlst 4+ 6 "d2dzet y I
Asd IBEMEdZ BO ¢ OHEBRAEC GCIHIs ' hdiz cUDiigO rtall 1I-~dff\Belrizalits di
stcdz” fAs0 RnOoalscO2dz -1 dgy 1 4 dzgH L:RODOAPAscE'H fds @n hzlsng T
dy BIltH!I dz LEtecklzH[J@ dzdztin®leas 41 LY ex £ 1z, G OHOOH
O ddzdzOcO0Odzr " EcOdRzOOt 28 URbicy Srtedp@Risd 2 & ™ d dzy d

ndJ2det )y BB MzEzdMNOd Nt HIMGE 1 ddt -l ISsO2 d&zOd
HZHOd@ZCOOdZH R OB OGCHMOdz HL L YU NNH2dz hdzdW B
weolzkzdzOrR, Cijtrtosdesdzse d2dz h ddey d dzg1 ¢+ dzH L sted L

-

dqdzy ddze 1 + dzH L sted 2 dzOelz Bz Is dgO Ants teezlydzle ® € dzO - E dzt
BOGCOYdIs hddeyddze+ + dzgd?2 It HIl dzc B tsdacddgtciz zzBE G «
Alltel 4 dzt dz H1 Lt nd2Y GN2yllsel Mt da

Al sdzz BHPbdze | sh totsdets dzts e 2 dz h  dzy d dze «di2alz  »
lzOdIszad2dz | dBBrdd3d2dz =~ tol ideBldBGE 2 dzB OR L Bls 5§
zOB stcOlststc d d3E dz MW ISOHT-dg2 dz| | Bz dzf @ dz2 dzz v B 1l t6
ZzOB stcOIststed, 114 yddecd2dz Rrn dHlztcGlzlzdzd 2 dbAAEPB Stc O
MSB OGO OhMdecdzOdz MIsOdzH Otcls Otec ©®© Otec OyYyd dzOdzr dz +
nl 3 ddzls ~r@R - LO®BAQA HLILYdINTHd2d ydtd sdz ¢ M
d3E - dze G IBIOH Zr@2, P, Ti, Ca, Sr, Y,Nb, U, ThB O | mC cusididasd OB @&d d30 dz
1 dzj d3gd dzlsl Il H d 2MISTGBM A0AG s @dzH Otclsls ©O2 IS ©HsE tr iz tk Aa@irdz dz
AdeCtsdzzlzHr dz 1l dat d3fizts Bzl &l HABEQ[fiPdZ tc O d3d3, ~n Otc! YyOdzG Lz
cdMmilstsc tc ©dzds, Ydedet Mt dz HEZdzH Oy IdePlaiAALudwigy ZDE3Ye O d3 A3
ftosctcORRA3 Oh de dzOdz BO2ckkzdzhOdz BEGEEH YTul.sdkzEz
et al (2003), Hoskin and Ireland, (2000), Belousova, (2002), Rubatto, (2002), Hoskin,
(2005), Whitehouse, (2014) L { to!1 G BlIHISL{ 4 dzlhH! H deQzdigHI® G H DO ¢
SsHtSton 5P ezfiptstge E dz  Isj=histitf AdpHMd2dz ¢ sadd3d?2 dz " d dgy
d$CdlsOGecd2dz Rr Mk tcc z EBMAIE cdPBGS te-Q@IREsd HNL dz B S dzdz

CEMdzd 2 dz O dSmdNdB ERPSH 2 dz L slssf d2dz M d dey d dze
~nd2Midz HILllted 6 sk Bllted2dz { telsded?2 rEtHmMr dz -1 o
Yyote SOmdzr dz dzdsOOM k6 Oyddz ~d2c6HL 1 G2 BEGEE
W YyOH ABndBlsr d HII e ESdy OolZeSHOTETE j €20 L 2L O0OC
H1i41y3ddzH GCOHOOH ~rO®Is" dz O d dzdzOc ©O0Odz h 26 OdRRO O
skzmc OMmO dz.

[{iydalnud2dz cisndddd2dz "ddzy ddzg1 1 ¢ v dzO O dazt
nEWGEdCE SkzzdzOdsls02 ¢ rd ¢ &OBBOIsSBtedH
dimdzinHd2dz QGRFzEWZEZe tcj dzlsc § deW dzestej Myd deyd2 dz
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INf¢1 3. Mmobuvdr 40 ] e uRilv R

3.1. movuvey vuvf 31 L] {srRB1T wULULT? 1O MUY T
tedmtdvdrdar, LI MRIR

MOIsOdge f dzdz + tels dad 2 BOMMY ezr dzdzsH {12 @ ~ v d3y 4
Ftc: HC jdB3Bted2dz R EtHOM dzddzt L H EtcGEdzZ L EZteOc dzO
LEtcOc dzOdzr dz Oy dzkEH OOtc MmEZIsOE EEkdzr dz Blifd2 dz
fotslsj oL SR EEMBECORSW(YOBHBHaj WiHlsOC s dzi $)ff =4
BO HBiEBHH tdW jREacdOyddskzm Is MmO o-foidd Pte HdROE Q dz@ D 0 1
dz0.162006; + W d3B O, 1 E d&3B E o E)EU de@d . O dzr 2 0z0z3dzfnr dz Ise o d 2 dz
Al Ml NHLH IsOterMOdz 2000 &3 BSteydHBdskdBOORs ©DRW
BdBIsdIlstsls, ~BY tt GWdisc Odagials tsdddjls?, fn, ¢ olBaizfigflds , L G50k
G dzj 2 M, Bde BOIsdls L1ttt 1M IstsclsitsdNol) iz G®Ezdzd 2 «
B sOC sdf dzj € MsH W dzG O zO0fm'" @ dz! G jtsdzsecd? dz
B OBt dL d&3r dz L1 tcd Gls 1NdzH! fdzt dz f tets Iy jotisdztts@ i W
11,1973, wlkzj s dzfrtastey B8O OOt L LU HDARL; 1 Stey dzOd3y OO
2011). [ Adz 4 dzd 2 dz R~ E dzH d 2 stcyd dzH E tc G E ez O tsEOtcdz@ls
LELOOdzed?2 ¢ (1994Bd2R dpOdec O A AL L dzd 2 dz fo dolsj odzHAA 2tz
s oh d dzH zOMmr ¢ Odze d dzy +[iud tc mQlEEieds) (MR EOB dz
B EOBY dzj S dz "rztcHM" ¢ EZcOOEHOdZ, IId dd?2 ydd g1 1
HEtsH CJj d3BtcglRdz WisdesOyYr dz " tsa 82 dztse  Aeldig HefPRLGds .
LOdzOte, dBBjlO1 WWEkLde yYykdzEzdzecOOMm Isclmtsde L EkzL O
A1l dz WistcdgOYyOH 53dzp d dzf 4 4 dz( W stedgOyOH 0Odze d dzif O dz
nzteHMr ¢ -fu@EBo OdzBIBIN) ( S o9 Otydls, GOdzlsd G, a3
B sOOdzj o tetsdzdIsd 2 dz 1l jfizls Godzffpldz dzfn COAzO teTdzlp 2 H S5 H,
B SOOdzH j L ( Is, d3J Is Ota dafipizddis , Y lxggddGs ZW I j 1 H @ O€ kzk d
s tstsdz L OdzOte” dz HEzdzH, L OdzgOte, d3j IsO1 dzint dz Yk dzkz
H1 41 H LiEzls@O)dABEPOdz 1L 1y dOMmr ¢ ¢ j tsdztse dfxarlzimtc!
tedWi2dz IsuehddzH BOtd i3y @&dg@dy @@= y 1 ID2ODI6.)dz0ts Iz
WsteBBOYW sB s2dz ykedzezdzr L 2L OO dze OGfip RO is dsi@mtifB®aizisic d
ddzte Il lldig} idAsf tosls jtetsL 52 H - OO0 te z z dzfrpOsiEz o GrptaHzAzcdz O A
vz dz | j sdzse d 2ddz 1@ DO 00 d BIltcH! dz rubdztelw Iz
Bj sOC sdstedzjfCATz] sf totsls j tetsL 52 B O HBSH dzj sftosls
BZOMOdzH Odzd d iz Odz Btsdz A1 1 dz WistedBOY' ¢ desetstsdz L
B sOOdzj o tetsdzd Is, CoOteydls, B sOOdzH j L s {1 tealiaj  fi
ssclsmsd YyOAQdEME dDEtc BOYOH Odzaidzdizy diQ fiytsdf toHststg He S L
dzj sftetslsjtetsL 852 G141 7 Litecdti t tgh BB da iz B dz& EhEB6QAEN B &
Ul dzy dzidRgz SO fis dstf dzj § ) BlsGD im0z B d&z L OO0cd2 ¢ E |
[ Oc-d QdtOtcdzdz A1 1 dz WistcdZOYOH Odzeddzy B O2 M@dzada Ot
BjlSOC BB dj SMsH Oded o dzy ¢ 1 .

sllndzd2dz yddzinuHtH J"i1odzt gHMt dz BOIjtedOdzzlzH
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1 EcoemBe@EZ & &) sOCEdRf dzj §ff BO A1 1 dz ¥ 5t d30Y OdizeLd QO el &z H
HgOCG L @Ed.IsIsdH Yy Sdf HE@@pMRIBH1972), B) mddd2 dz HG b dzd 2 dz
©ZO2 e dzOG © dz Hbtbts \ dzhbdzls @ R diz G @ie) TP OWA Cowf D CABB)RBR  (

ML H2Gnzis®Edz BB SOSC B dzj €M BO A1 1 dz WiBtedzOYr dz
~ntotsdzH Bts  tsdeyr @c SWslee OOz R dz YykdzEkzdzH S OBOOt O«
s1{ HG1 1t tlcd2dz BSHdM" dz dzO2 tc &ZOE @2 GBAOE Odz'L { Jom & B telak
MOt dzd s pzzy dzlsn NN Hd2dz sdzgydzsegzlzHOOM = OtOGH OAZO.
AlL1 dz WBsted3OY" dz IskzdzOdBBOdz ff tetslstsdzd Isls 52 - &glzls O «
dzd 2 dz 4 6 OGizIIZE OG /118 4B O2 » BEGEEH HEMdZHY OOt 211
B sOC ciBYf e dDBRdz f tslstsdzdlsis s A 2140 At kB H rtedz OIGNESE
159 6/ Is BO2r" BO BHORBHOOO@E U233 do /MESttdzOy' dzr lsO2
2 HORddz BOGO BO260O00O0 d rOLOGCGHOMZO. AL 1 dz Wsteds
Yykdzezze zznr dz ClI ntsdzH to d B[R G ¢ dptOw-df § dedzfiffeds E g m (G
(Eu/Eu* = 0.45 - 0.66) ddztct 7 B EGEE HMIIY ez dsda® ds dzdz' M EL ) tan €
BOW Y MOEkE E t& En | dPBbh-fi2 dz ar O ®B41QRDI: ststetsdzgH -1 dzB L dzL 1 A
MmIl | M2 dz - Ote! yodzez2 Ist gh IsOtcrn Ozkicd@c)s B&®OL tc Oy
MmizlsOEdz &3 SOS BB dzj $M" dz2 SEdOBOdZ yk dzkd dzc O
nsdzH e Istsstc  datsmeigz diz dzé) s @zv X ds  frifeute E Eu/EUC0A2z 0.79)
d dztc1 = B E GE E H M1 g adgfR2zciz@Bets HAp' ts5dz @ E 8 VLMl d23.0 - 8.5)
BO2-00M ma Qmeffe0dz IsOtcn Odzls Y deH BEM BOEREE&EOB®) &2 9
MmOteddz H1 1 te HEGGHMOd yYybkdbkkzdekzikzH™ d&z OdzmnHOGY ¢
MOtcdzd B3Oz + dzj oz dzlsd2 dz SOtr Odzls™ dz HdJOGtOBBH Ists
Bisdzsdz EdzHEt6 Yt dal glst 2 1 dfj2Rle dzlsj tdthg dUQy drdb,, Bar,.
Sr, Tikdzgd 2 IstsH dJkzeEBMIcC®IEZSO2 =~ OoMtcOdz dqdzt ety B O?2
YyoOteyH Ofmr dz HzdzH ©O) EGCGEGHEHASOE )BAR yi§ BO2dZO0. (
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12O 32. A1 1 dz Voo emHdgsodPdOdz + =7 CCMot telst 2 L
LOdzOtY MOdz { dzfigd ~dis dpHztgizfzlvzddar dz dzO 2 tc dzO 6 O 2 dztOmskl w dodzfys dig O O dzls d
zO02 tcdzOG OOt dipstespdfdddiizkly dzs CCHd2 dz Mf O2Hjtc HJOGCLLOBRE. 1 it
Sun $ McDonough (1989)-F dz O dzOOM ©Ooe O . A1t degri tc Hdzed2d "EZcOBOOte

HizdzH O Hc MGG &z €€ dzt o .

[telsts¢ dzj 2 3OO Wazlz z dz¢ OO tc 11 1 Mjnls tdas & dizflsd Mz h d dey d
HIldze L L t.g A1 L dz W isted3zOySiGdzd Bdzls & ¢ dgj 279.9%2, &x024 0.14 -
0.28%, Al203 = 13.27 14.3%, Fe203 = 1.27 - 1.91%, MgO = 0.37 - 0.64%, CaO = 0.64 -
2. 42% AatststesdzH IskMm Iskzf ~A dagd Az { dits dz o fipdiapg Lz diZOiG L
(Na2O + K2O B O 2)Si ©OteOdzd s’ dz ozBDR tedz® dz®POB®D Osd K-dzd dz,
HizdzH OO 38352H.05%, ( L E 9 - E dz2 dd2@=1H92%) >y odgHz Iz dzG@ OIs ©2 h t
hndzZlsdzt ¢ 1 cgdzt + dzd?2 yYybkdzkbkz dze R Iedc R E &zH R OBO Ot OG
MmMzls®Pedz &3 SOS s dzj S Msste L ZicO6 B H+MOE- Stcls
77.1%, TiO2 = 0.01 - 0.1%, Al203 = 13.4 1 14.5%, Fe203=0.71 - 1.38%, MgO = 0.10 -
0.3%, CaO = 045 -144% ntstetsdzh sz sk igdzi2 b dz@ &f gz det .G 5
dmdzd 2 dzn ¢ 4 a1 MO 146 1KeGs B(O 2)Si BtcOdzd Is'™ dz dzO2 te
nEdGCEdYyOGcOO0OdRROEL A A dz@ ® (BI19 5886 tc OG 2z dzc OIs G2 h t
hndzls dzt @ 1 G dat + dad 2 Yk dzlz 2 dze d 2 df) kIOt e-apB 3 OwmEds@«
MBsdzB sStsdzzztc B Il toH dzd 2 dz Si@isdsdcddz] -2 foPRidz ~Mzdo.' ™H B O 7
L &zt dzL{ = BEGEEH BEMOH Gtelstsedzj 2mMiinud?dz, dzt G
EdzZGE dizyOc 00dzO P dze O ded @ QY1 -H859%E tc OC k 2, dzds @ s @-22ts 6
Nds ¢ { gdet L ded?2 yYkzdzkzlzdze d? @ ZeceOE®)BH R O BO Ot OG H |
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1 Etc©OcA 1313dz W ts t6 d30 y -uBz@izj MsOS Gz didc & figic dzj 2 M © @ze o 2izdz] @zc tc O)3dz. ©
SiO2 1 (Na2O+K20) (Irvine & Baragar, 1971); B) AICNKT AINK- Ote! y0OOdzr HMdllenoa,d3d;
1985); 9) K01 SiO2 - Ote! YyOOdzr  Hlg Glaitie ©tdgd31989)

Jtelstscdzj 2MnnHd2dz Cl 7 tsdzH ted Bdz ts & tc E2tsde U3 fifzfn B ¢
nctetsdgH 55 dzgddzt {1 H VW dzG OO0Is GRE ts@ds n)D4izls D5 6 dzOG H C

AL 1 dz WBstedzOyr dz stelstscdzj 2 fd 2 dz - tsidHde dHsds@dsts Qi
Eu-d 2 dz mEWEE=0.66-059) B O Mk dzO dHs/BuE=1.1p-676EGC O3 ddz B Il r ¢
AntsYytc wWdaLr dzg Rl dzBitc Oy G dzOGHOR B\H G BIEAHG BABH 9 &
ME | MGl tc B OWanfifid dzl2.7-49.5)B 02 c OO0 dz @ @@ H)3.dz0w O t®d
OdzrHOGY BOOdzIsd?2dz dzO2 tedzOG OOt dsteddyd czmtsdz MmC
HJOGtOddsH Odz? OdzddzH dz' Issd3 tsdals dzdlssW ddzr  + d
L dzj d3j dzls Th, -dJ2 dzPibj, tc1Z@s,Ra@p JalzP, Ti-dead 2 IstsH d dzt tc !
COYddzlsORO & Opdyt to\q EC@XLA)B 4(B, G

MmzlsOEgdz B3] sOCtsdi3f dzj CMsste L zZtcOc d&ZzOcHMOdz Bstels
dzts tc A3y d dzfry esfd2 dz| eGc OW d SAe-d Edz 8 @Otc dzt ¢ coONJME2 BEO2
BSHotsdz Me fjom B OVbanfiylhdz 3.32 - 3.63) B sdztso y J tc EElg-GHl,2Th E E
Liteil ¢ qkemidz wdzde h0oarOcHMOd - OdHEZOEO Bl A
BOGIs@dz® ©c). 350
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