NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

INnf Cqudlt. ) oy Aol r [ REY L HUAMNMIRR ORES
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[ sdecsdz tstode” dzzls©O6 HL 9 fcéi to dz (Sabreet ah,2@PQadz [ to
2000b; Windley et al., 2007; Schulmann and Paterson, 2011)+ e 1 dz ¢(BeagdreHal.,
1993; Sengor et al.,, 2018), sy e ® ¢ L d2dz [ tetsc j dz(Yakubehul, 20U dzdz® ¥
UEO® ¢Ld2dz [ tot¥inedal 2008 Eyzatmnd Yin, 2017) ¢ 1 ¥ dat todzl ¢ H1 7 &
sOdkzB ©2 r~ORBOr EtWGEdR EEZHOR BIIMd2d sEO® "1 Mt cls
Mk z toezt dzL sSteh HISE .

1 dH MiEzHOdzas ©OD dzhp IOP?2 dz t=te tha jdalz dB Itef) dzt 1 6 Qo y =~ i t
e BafmMuodBdte' msBHOteftBsSOH, JlUllde [ otetst ™ dz € tc@stsdak
Hi dzrnd2dz ~OdBed2dz ssds OCCtey yr dz CtsdzdzOy, W Odzj tetsL
Blldgz s@g(Sengor et al., 1993; Sengor et al .,
al., 2000a, 2000b; Li et al., 2006a; Windley et al., 2007; Xiao et al., 2010, 2013, 2018; Wilhem
etal, 2012; J.Y. Lietal.,2019a) . v c B Cdelf 3@ az € ts B ddglCdh,
dzlz d3, sWdsddls, HOkZzO? dz Ik dzf, 1 tols dzd 2 1A GOL
Yyseysdes@elkEwWzONndl ey dzOts, 2007; Schul mann and
2015, 2018).

UE® [ sdzeBdzr dz A2 H UDELHOC PEsORELE of & dz  dz tod
MtczSszter dz2 ~Ekzo+ H UE® dpLd2dz OldqwOOIs B Il pdzi i
dzj sfteslsj oL 5265  Odzj € tsERzdzL U dzd dztbD dzPI§ € dgy y B I
Is Otc = O dAlddsdakbvsKy et al., 1993; Kovalenko et al, 2005; Kozakov et al., 2011; Orolmaa
et al., 2008; Kovach et al., 2012; Yarmolyuk et al., 2016; Kroner et al., 2014).

1 Otclkzlzdz/ 1 Otczlzdz MB2H [BdeBdz dz ¢6jsdzsed2dz Ists
ZOMIsO2 1L telsdzd?2 1 - GcOLW dz BdzsSSC ZEZH, -SIHitcl ded A dO dFj Itste
HOzO2dz mztcH OfM, OtcdzOdz drials dzlz [sEsKiESASIRISIPG02; Kdnaledks dz
et al., 2005; Ruzhentsev and Mossakovskiy, 1996).

ChR GCOLW dz BlzBSC EEZHOOM LA & da G 10 aZl O dz Zdgd<
G1 H!G. 1 O nOdz i3 € tetsC tsdzls d dzj dzls d 2uc0 e ©OIs Ots & Bzdec d @
BIzECZREEO®WOHOG BEGEBHJRAdHBEISORSteY - lzo dBadadzh E t6
et al., 2002; Demoux et al., 2009; Kozakov et al., 2011; Kroner et al., 2007, 2017, 2015).

] Bdzscd2dz MkzH OdZcWOHD Oc Gldc@ZEdIH dzd 2 dz IsOdzfls Yk dzlz |
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1 OornOdz Gaofddz dgt ¢ =1 ML ¢ Edsspkowskyetialg 1983p2 M@ dzx d o3
U Otco OCF OBOR ldas dz' Is Btatd p2 dzh ( et al , 200 2) @& E YRE
sStsHtstcn 52 dzfts dz.

U Otco OCOIKE@E dzH dzd 2 dz IsojEifizE & QA BzO B d2 dz + telsdzd 2 s
E d3dzE n Rz st ¢ s B dzj € fy, IS dzd 2 dz0 fny dz’ Il dzH 1 fpdzt dzd
ddzit et dz YOtcdzs Pdls OdedzDOMBH Isls ¢ IRHHOH fris@KroRgBScRORl., (
2015) Ci@ap@linls 2219 N2 5Komqy et gl 22401 dzdzQ ) dz’ Nt HId
B3 5 OS a3t dzj ¢ Mm B deyjlstudicpiz’'dalz B3OMMdo OOM CEHAESsHIST dY ISa¢
Yyl s dd Otc OOt 17 84 ANsimb\& etfglO2009%d{alz (dzOM'" ¢ Ists
MB2H MWISOHT dz tdWissejdz dBOGCABEOIsdL o3F dz 11 mi ezlst 2
OdztsteclstsL dIsr dz BdjIsd2c¢ € tsdzdzd L ' dz HdzHI dzeneng BlA 6 tels Usd2 di
(Anisimova et al., 2009; Kozakov et al., 2011); s E BE tclssec s, 2014

1 Offdz" E G E G H dzll Il HZ iy diitadzHQ Crid@ 8 @z o3 L S tetsis j tot
103de (MPEJtetslsj totsL S8 datc HHAEG Asc W dze Oy dz0 fy dz’ I te
HIL2 Yyl IfidziHd® dzy L 1 .

MOteddz r Otce OdzOdzls 34 Is O A3t B o O ts d3tfta@ JRS frils 4 Mads Iz 3
B SOV W dL d3r dz -4dz0ffpO w8 Kbzdidr ef al., 2011) , sk WtttdzOyr ¢
G dzj 2 My M dzH ¢ WfDdpd 1840 IMHOW Y ddz Btsdztsa de' Iskf Iskfm Is

1 J 50Otcr j 2 @&zll BHAz'tlz dzt dzt { H E G E dz Is O tizRc@DOIINERO B O
A~ts2h ydedzt dzist 2 MzuzbmO@dzhmztcr isz&ER 6 dz 6 Oteh ZzH B
CHG1 1 to dz-c dg R Mdzed I dEjsZeif,Is OdW d B sdzd Is B c BZOIsdIls E
BLhdzilMHY 1 ) IssElstsdegs. vE BIlIHtGHY dz dz22 ctcOdzedlIs’ dz H !

| OB BledsstclstsL Is™ dz dB GHclodd ¢ OB B ldas dz' B laAs T s ts &z
~nOGCOtecdzOOte ~ddzdzt HY1 ¢, -~dspidzlzIs IE1) dpgdeiddz HstndeHl I R sy Iz
Hjotsder dOMIsO2 ctOddlstsdH BlltH&IINH, "atykzlkz Ctdt
hldzlsdzt ¢ Gtc@dzdIsr dz BllteH! dz L 1 tec 1 1 tAnidembiaietaly 2062; Is s ¢
Kozakov et al ., 201)1; vE®BREBIssetsts, 2014

r Ot OdzOdzls B GtgHsisdplsde R kEkztediOcls cdzj 2t 1 M Gts
s1{ HEL 1 tlcd2dz IIlj] ~tBtesdzH L OdzOtey MOdz e Odelsde, d3d e
Ny Litei 1M IstsclsmMsdz BO2~" BO L Otdd3 SFOQGNE GUsIk gt Gt
BO2HOG.
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fiLfteslsjtetsL 82 dz wOBEdz] Btz € ze OB B IGtS, G OBB
BIltoH{ R BEGEEH RHLt BltHdd2d d&JsSOBEtW Yz dziz &
COdzd sslfhBsGHHLI G. Mmddz LOOGEd2dz HBISSSH 71l Ml ¢ls!
Yk dze 2 dzOe cdzgj 2zt ¢ Isj SMisktels©2 BtsdzhMsdz BO2A BO
Nid2dz HOGEE dzd2ydt i it HIBdIs, f &zOc d s¢ tec O dzd
SsrdtsdzHBA " dz Lt 61 ¢ YyOded I 50 o ffEcziz s, L Oted d3
LIt Ml dz riMicelii BisOBsY YkdkzkzdzO0e d@ ttse s

1 JBfteslsj s BAwRHG a2 22 MEZHOdZc OOdz IsOdzB O2 dz B
VLdZO®drE tc EZkdz steyddBH Y dyde BdJls B EAAHdOdBdD Ce! tats o
2001 AOdzrn WwWdze OMOdz BO Bdj HOOMOdz dqdzlstczL do Bl toH
Bodzsdz OBW dBtsdzdls L1 tel ¢ yYykdkzzded2 dz IseEtce dzy d dzls Is ¢

 zaghsy 2k € j g3 R ditdl OL " dz Yk dzetgdege § 2 )z H ZO Oy +

fOdzj sLts2dz utsGlstsn" dz "N ddz, uv!l dzd3t dz Bl tcHdzd2dz | W
MOOKLOd E declfddgz "HaAalZH G Is1 2 OO afte ts,dzIse i lsdels s, B O¢ C
Bl d B sdzls ¢ OB & totOHsdOusdtssds wdildsH L dzt . |1 WOLr

MBY EEdzr dz ctsdz’ dz Bt ydi3Hl Asldswlz dezdetalz ~d@eR) (S8 B2 Hadl )u 1
BIltcH dzdft@ d BL OH W dze OMOdz f ZOGdtsetcOdzdls G tsdzdzsdz r O«

vl dzdsg itiacH dzd 2 dz ctcOdedIstsdH dz@ MEzHOdZe OOdzr Is Odzs
Nted2dz Ri s+ 4 BURd2 Bdj BALIGH | eza|@c DO & 8261 E ezl |
Fdssds hdtrni clst1 2 cOBBtets, cOBBtsHd BBt Is, Htaf tS tc d
OL'" dz YybkdzEzd&zOcls CctOdsHdBdls, GteOded Is f zO0c d
OGOtedzr dz HOGEkE MEzdzOtMOdz B I ML L t6 X dMd GH L hdy teihiz Had
dijsnnuHiite Isiltedt GHHL .

gllndzd2de njd2dz M1 H1 9 Yo @fplo @Rc D @@ deH@ QHO Astds G Is
dzOfmdz" HdgH! fpdzt dzllHY 1 S OttOR OH kG EWGGEEGHE dzH S
ykdze z dze d2 dz IseE dze E zE g2 e Bilps &z Y dzae Q-HE&dz BEHRE MBzE E to
2546 MOw yddz Btdtsn' ¢ IsthHddE Y dip)s tsiNddz B fiy s @alz
Ninfetted?2c Knelaswtd) ( BO cdzj 2MH B2 BEBEGGC MPKdz
Btsdzsdz cORBiddss L JIstsH Istscilststsc H Misfdz dz'l 86 @B dhtdDW, X nf HA
s Otcd 3" dz L telsdzgd?2 yYkdzzkzdze d2dz dzOMIsO®2 HN2Y BO2HOG

UOtco OC GMEFXER HE dzH IsSOtern Odzsls @2 1 Odzj sL ts2 dz O
det dzt { H KBOWEOOdsO2 ~F"lollitc BO2MOOt B O2 dzO. Dt
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BIltcH dzd 2 dz ¢ tc O dzd Is ts d-437- O dzly Hip@a&ds et 411 BO11; Kroner et al.,

2014; Ling et al ., 2028ks ik d&dgdkifongcd 2 hHda pam O,
-RH1 tc BIltcHdzd 2 dz G tc@dkdIs SripomzitoHef dd.,42021; Bold et al. 2019;
Fedorov, 1966;)B ¢ 2 tstcHfd dzkteB @& L OOcls 11N Mmmt dz yoe rkcO

U Otco O @IBE@EdHEZd2d ~t B3y 1 L dzH vl fp A4 d3t 1 dz-2L3E7tc CGrp@irC
Ny ddzd XMdar mol yuk, 2011; Bdh &I tcts dial s - ) zdzaC@iglziz' © O E
sseclststseHMtsdz dg2 RAtsybklkz 1 j todst {dfP OHdaydzHB QR1talz00 fry r Cdrdzt y (
Yy dze 2 dz0e dz¢ 1 jteddd2dz yoOe U jH WoOGEHMOd tedWisd?2d

hlldzlsdzt ¢ BO hildzlsdzt GHIIIl CGtOdzdls™ dz zOtc kM BIl toH dzc
MOdze ©O2dz Btstey dJdzH G Srtetsdtsdzsecd2dz HL oM dd2B01s M@k H
yddzdedtsdze € 1 .1 d Ht., 2013B; Yar mol y)u kdzOfeld O 2%

BOIlsO2 IstselstssMmMtsdz B O2 dzO.

[ sdeG sdz  tstede Gitsdkzsed2dz bod@stsnatsd Bt L dz
Bz zOdzr dz h d dzt yq ezffze wads & F &§3,8 SABHL v j tctc | PBdefirzh e® dze d
al., 2002) Blllsi { dziDlce O Ads5jARMtalg 2 dzd 2 S OtcOdz i mdzd 2 dz I
BO2HOG. vk wadE taEtdsce iR, @ d QA0 H OO v i3OI [ s5dz6 t
dzt dz dzd 2 dzdzt dz s s G Is ts WwiddRe O EdaE@EG(E dg kidtdee Iss dzytstsdzH -
sdBdicfB@stsdzr EBRBZEIS OltedOls ~"litel 4 dzdzd2dz ~t M1 G B
BIlted dzH{ nlllldzH UE® [ tdetd d Minfjtlsjttcj2dz ( Bd1
MEOMGEdJ2dz dzd2 dzdi3t dz Isjtetcj 2zl sk sk W dze Oc
My jtosjcdigd 6 @®@kd, oz ©O2 MOs OO0t I-fotgd tEHagdzt
sjtetej 2dzd?2 Oz sftetslsjtesLs2dz RHL to d3j SOC sd3ff elzj € fy
SEtcdzd 2 dz0 -OdzBEB B BISH IS dz B IUtEHE odD ¢ EXIHEIHI2E dz" BdztsC Ists2
Btsdzsdz BEMOH kEtedzd2dz ~ OcOtcdzkzH OO t§ tedsd drdridas g3 Hs tOH
Ctsd3f dzj SMmMzkH, deEd nndzydzt dz ~tsykk Ctodtej dr dzj ts
GteOdzd Isr dz BIltcH{ dz L { tcc PRiEmom ettals B0O9; Kofakols @ &.gd2ZD1 1|
VERBEIsse s, 2014

Badarch et al, (2002) dzO@dco OGC Bl§ B gz? dzc d P ZOHzj C Istsdzts M Is to
ldzH 4 Mdzt dz St OIlssdz B dzt=sCO terd {OADIstRAR v 2zdz O 8O dzm O dzc ©2 dz d
Al fMmMicls tstthdms BEGEEH Ibkiltcllll CjdkBted?2dz dzOMlsO2
LOdzOtczzHOM BIHWGHHLI G, 1 dzg -l lislitcZ LGOS da'E dB) dzf3 tg lds
ZzOMIs 02 dtsetsdz L OdzOter dz W Oy" dzBaqdzairkt BEl.d20@)0O M ® jl tste H 3



NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

dz’ 1l sl X jd@eted2dz MistesdzOIstsdzd s 0OG kzzdzfy
oz Odetse j dz ykzazz 2 azO @, Hjotsdz BBdzsdz ¢ Otcdzisalr tc €
OckkzdzmOdz + dzt dz yedzzkz, OdzHjL dIls, HOyYdls Iskz¥ 1 1 M
1 Jtodsd 2 dz -§ tiztzls ®dz | od3edziz + #slz dzH-Is NisdaldiO M t6r dz dzOMis ©2
Yk dzz z dzc OO BIltcH ! dzt -OCE fote g ez geo sesig IstcOdc ™ dz
B Il toH dzll NIH W deHB&dach ef al., 2002).

1 W BED,2009) s Otco OB dzdzd 2 dz EtGGCGEGHEd 61 Y W dz
EtcGEtced2dz HOGEkZE MEdZOdlsO?2 BEGEEH B Ousdrizadl clsCuden?
ME ® ¢ E dzd 2 dg, 1 ORRdzOdzc 2 dz dzztczlzH™ @ HOM@RAEOdzdzL Il I
NG dy o Gridzo OO B dzdzd 2 dz EtlGGECH EZJ2dz sOdzils MEEted
1 E BcE G MzBBzEzH U QBcoREIOBO,2 dz 11 ISt + dzd2dz dztclzlz L4
sselsstseHmsde" ¢ Iskfp Bl tGH dz’ b 15 dze duifdsts 0 O« DdsEP 2@
1 Nls1 1 dzd2dz B dzis§C 2" At ‘"R HIERABpaz@z! tcdzt 1 1. DPWGEECGH
B sOSC iR dzj S MM teds@GHde@BL g L 5 W Odzj tetsL 52dz MUfAY Is
BO2MOdz Is-§ Ocd & jlzls, -olgjdtStOdiasicdez dz dz02 tcdzOc OlsO2 B Il 1
COLter &z MstekClkztekkzH Odzs d ZOE H OdzO.

VE9 ¢LJd2dz BSAedscjt? B IIdAPdML Gls HA dznd2dz bsBsBA S
fOdzj sLts2dz Bsdzsdz d3j L sLts2dz yoOe U jH nifgmt dz g1y

JteOdzdIstsdH BOlsdzdls' d NiMdzd2ce¢ dj sfteslsj tsL 52 d
Yyo0c00f St2h 10djt o¢LJd2 ocz@k' @& &)X M Eds
HOdZO2 (uvr), BLEHd2CGN2 1 tBrtsd HOARZO? d BDERdHAz de
ftoetsyj MMlsts?2 "tz IsO2 dzB OtcdzOGHH OG .

VE9 ¢LAdH dzj 5{ tosI0j0dE LifRvdz 3(J1d)0O O ~+ dz 1 jH =~t1®
S-sEtcEdz ctcOdedIstsdHEZERAQO Hig@zm) Il i EAEDSSIB:

GteOdzd Istsd H nnmmtd 61ty He1dH, s1{ HG1 1 ted2c¢ Mmdd
hddy Mt dz hddyddzsd2dz dze m yedzw 1Mt dd2e6¢ ~rOEzEzd
LOHEOMdISO02 ftdzBtsdz IsO2 dzB OtcdzOH O B 02 dz0O.

Vd&zBBOOt MizH ZOOYdH cteOdd sdrdyOdlz B dc® DO dB tsdzts d
dze R YE dzZEEte de IHBA?2 1] h OThozWaBa et @.¢z20d3)z0 dz
sZRO2ZBOdRH bEEROd SEOGR [BBAG6270 0 MOw yddd?2c
CtcOdzdIssdH BOGcB dz ykedzzzdze d2 ¢ 1 Odzj s ¢ L-HfR 0z fq Oz
yddzd2dz yoe N4 H NHifmmt dz ctcOddlssdHT @ 1A G C
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ORROdzZr GOYZOGCHMOdZOOt fOdzZits od¢Ld2dz HOEZO2dz -~ OOGH
nO0dzlsT dz deslss-tzdessdsdze [ R4 M1 Gls tSteh - BOLEEZdZ uwdz
BOtkzlzdz Isd2h 11 L Odzlz zwy lef 2 Brncpezdx @iz @rlz dzdzitizls 2 .6 L 5 dz
sd2h LOkZzEEydr R OdHEZOGO Liti e d@ HOe - Ot "2 Y
gqdzt cr d2dzy 280 HVO yddzd2d Yyoe I jH ninmmitdz cte
BdzsSC lzH/ Isj totej 2 dzifisHizfizddz © figz edae & Sy dzH dzA Q1 tdndp@ fighd dz 1 B O A

Tatco O OISO2dz EtGEGHE dzH ~ Od36 d Kdzakovieksalzd2R11)$ j d3E
IsOdzinls BY @ded tHa, 52 dz BOG d3" dz B Il tdHdrEIdE HIS E tdipizdBRIIdE HBfH Isdz -
AsykE CjdBtd, Islitclil, -ty kkr dSudHas oSd@teB SdE Y, 2 2 jHIg
CteOdzd IssdHEZEH d2@ Hi 1 tern MEHOZEOOdZ ¢ jtsHddO®B]ES
Cibdztsed2dz mnllyddz L12dMd2dz RrEGYydJ2d 12d weykk
B 02 dzO.
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Inf ey 2. duroéf1oé13 O6tL1d, St LOY] OJ

CEMdd2 d Mfis@EEPerl zods' dz Oy d' ¢ Rilitd?d
Bsdse ek b &zOdzls, zOBstcOlsted2 dz B sdzsdz3 Isjj Bzezf € dz B
hOklsO2E 00 &2yl lsEi dt & .

mi i dedz MEHOdEZEOOdZ Oy dz' ¢ fkH Odze O OWD tc olgTTALBISARN:
EICGEGHEd BEk¥ E | OdzizQz @Isdpdsdiydz dasd dz, v 1 dzd3t dz, meE
RHI to, r Otc ¢ ©dzO dzls, ] Odzls, Ptcr Odze ©2 0O2Bed2dz v Otec
ftoslsjtoLts2dz i3 sOBsteW IsOdzinls Bl teH! dz R HOdEStEIS SO &
OdzstelstsL dIsT dz tBAdpjHszIgRER H L t6, vl dzd3l dz, v, m O dz
BlltcHdzZINHd2dz Oder HOG Y BO2th dzr dz "nddz L OO d2¢ Ists¢
ykdzzzdze 2 dz sEtceE dzyddzsd2c¢ W dzeOrn, HBiOBste Mistolz!
Blltcd2dz hddeyddzegt { dzgh M OO @B gzOd Odzr Qlzc &R Z ezOF y O3z’

miited2dz OyddzH Ed@RGdzE » MEHOdZc OOdzr dBOIsj ted OdzH
BOMh sOB" dz ¢ jsdsed2dz LEtcGzZHOH bbdkekziztedzOdz GI S
LEtcOG, LBP2BO MOLhHEzdkOwkzBO& Oh dc kzOMo tzk ke EEds
BsHAM" dz2 dz02 tedzO@G O, dzO i), COteOd 11 ft dz Gt
hd2Ho1 tcdzd GHL 1 G2 COddlstsdH Btdtsd &@GjlsORsttY B
Bllte!t dzH{ nllldz, BGSHIM" dz dzO2 edzOG O, dOMder OMkizH dziz
Hidydzl s HHd2¢G. SR dg! ffz B@dizs OOz S ORI OGHMOdz L Ot
Cijsdsed2dz LEZteGkzEZH' ¢ ERRZER ¢ jtdscd2d fMkzH OdeC(
CGJBAsed2dz Oy dc dzodls, Cjrtodetsdzsd d2dz h dday d dzg ¢
Bsdzso Miczz dzOdzls H1 1t 1l dgH 1 Mdzt dz dedftslzl ydzt dz B sdztse Mte

milted2dz fkzH OpzcdOrodesat dz f j stescteOW d, fjlsts
EsHiekz ZOR AR BESTcz2 {1 £ BOObdg L6fP h OF O Hi !
fjstcsctc@¥d Ddac OO, 120 Hi1)yd2c¢ & j tsnd dyqi2ddz B dfcde
sz BO MOtedzd BOdz 1 dzj 3 dzlsy Il wdPsicll diE n eSS dstice fiy el bigifigis
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i Brtesdatsdzsed2dz h ddey d dzc 1 a2 sc®Iswmicd ¥ d Y dzc & Ofi
LE®ORrEdE 2 H1 4 XYddzH ldat dgdzt a1 2 dzOfmde Nt HI dz6 Ist
502 &zOdzh lEMeE OMOdz B tsdzdats .

1 2teOE 2. miiltd2dz MEZHOZEOO GC2AYt lse zigOdz, s Otz OF dzO|

1: 200000 BBdzsdz 1: 50000 dB3OMh Is O BN teEljdis@ins, ¢ JQaods & [zLteC

yde dzt dzCAerHodMRaep, Googl e earth pro, Maptiler L1tlc
BO2HAEZOOMm
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skbzteddz Bzt Mick z ZzO &k dzd Dodkz®@®B Odzc OOC OOt 0o OC
fjlesceold, -<fSEde®scEsdsd ¢j 60 6s dzsofxd 0
Bsdkzse Mick £ dzOdzls T dz oyt CdzBid 2y &l 2

p BZEAZH OdzG OOdzH Il dzH L fydizt dz 3@ M2 IBMD4E PAVNOI |, XXV
XXXVIT1D, XXXXIXIX@zd¥xdR¥z -1ttt dzH 14 1L ilndzt dzlst ¢
B HL L dzdzd2 dz MOdz, LEktcOE LUN2dz Oy dzelzH ( EtCGE GHdzd 2
k) BNl Pdzls s@®@tcL EteOc, "1 Ml cyddhn d LoOmd? i teg
CteOdzlssdH Bodzsdz BjlsOBsEY yYkdazzdadéd2d HL LY ddzH
fjIstetsctc A0z OO0 Sd2y kOdkBO2H bkOAEMOd yYkzdbktb
1 toH! fMdzt ¢ B lItel dzH L A 1l 1l dg, MistckzCskzte, . g &Mmisly s cf d3df
ZzOB stcOlststed2dz " ddzy d dzg1 1 dzd 26 jIsts: d 3 dzeB s Bzts dz! ‘G 5O
fMzH Ok O0dyr BEdse Misk zdzO dzls 'O dZB PR Y |, Is kffyz HEAIMEEHO Ocis G
Bj OBty Ybdzzded2dz BsHIM d dZO02 tdkOEO, EOtOd
dzE R YE dzd 2 ¢ IstsHickzdzMOdz M d dzt dzt ¢ f)ldsw @ dz¢ @z@zdp2ctinlsssdf R
Adodzt dzynndzy, EcGuUNdzt dz R4oodzll Il dzy IsdzififigiOizO O tsdzfyts dz

L1 HLL dzdzd 2 dz MOdz BlHGHI INdA 7 Oy ddz dg@ dzgt dzt L H ¢
BEGEEH GtoOdzd IstRdHH "tz (vziddedyt dz Btsdzsdz vt fp BHOHzH L

BILtGH I Il dzt R H1 4+dz'l 3P 10X ¥V [, XXVI I, XXVIII, X)>
Litel ¢ 6 dzd M ls dtQcdis tdzE Mozt dais 1 + .o 30 GOtclz?2 BOMMd
BL HL 4 dzdzd 2 dz2 MOdze Bl teH Il Il dzfpt dz. € dzt m 11 d3t cH ASifrdgcdr] 2

ftesctcORBOMMdB ZEZH " da B @B dzh s ddglz it B tztlzd 2 ¢ dzOted 2 ¢
Stozlzdzlf OdzAB E GicEsH tc OdGAEADtE = Blitc!l dz Bsdzs By sts2 e tstste
|OBGStcOlststcd2 dz Bsdzsdz Isj ~'daP§ deO@datHgiptdr@droO@dsc O O
Q9 OGHMOdz HL 41 yIllHd26 dzOtcd 2 9 Yy dyitsGsde Isafkdi ¥ Lz@)O ¢ dzH
BzlsOdzy dzzdzlsOc dzOdz M d ¢ "Botejs d3W de@sfigislz’ 2 ZHHAIOHODde ¢ OO
O3 dz' ¢ c¢Il2) BBO.OL dz
l jbtetsctcOW d2dz MEHOdkeOOd Iskde 0dzOe " d¢€ s dGts St
k2 dh diemOdz ¢! todzd 2 dz( | BB €46 ts MG 8 HItytef 6 € dzr  dBE o dzE
BddzesC zdzw tor dz s Iz fiy diZ®@ @Y 4o @ sallr@te OH 1l dzt dgBzb 7 H ECAVIRQ fr) dz'
hddsyddzg+1+ ~"d2-1H Bl dzt dz BBdzG t5Mtsda.
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ilvOtto O OIsO2dz E t6GE G H dzd 2dm g QEzdisCRdtadzOlg @, i3Q IS Liidg: Mo + to, 1111 MMt dz

litrndd3d2dz M ddzy ddzet + dzH  B({)dASEPER Hidn L iz dzlzilzidzg 1 1R
didzd 2 dz = d d3d 2 dX RIBORR6Gik2Ols ¥ € ] dzlsc j dz W dzktstej yj dzyd 2 d
GOL ter dz mBotste {-dfiy dg Sz B3 J daC HzO-P @ diFDdyMe MY 4 ¢ Istets d3d
BOGOY ©bErREEtwEM®RYEEL ACM rd (Mo &OBBOIStStedH ~
Oo Yy dpldOALIs OO, Ot OYZOW dz2 HOGkEZ BEdzss Mk zdzOd

]

vl dziBl dz BBdzsdz uvify BlHtHdd2d d@zOM' ¢ IStHtkEdC
dzt dzt + dz EtcEdz ISOtmrMOdz v dzd3l dz -BOOEH dzd 2wz e teEDItAis
CfMjdesBste BLEs bk HECGEDPO OLOWE { StelsO @Y sDAte H zdzH  BE o
hndzlsdzt cHllll GO I JMRIYJeSsd YW dze Oy MisOdzH C
BklsdzOr, hdehdrmn Btodztdz EcOOR HOtOOLZIEZOOt =~ Il dH h (
24 hdteni e yYdtcl sdzH -Poidalzy ddialsts IsAsdf2 xz W dzt d3dzt = 11 2 |
mi By ddzsd2c¢ MWISOH' dz | j Sk H 2O dzr dz d R tsdf s ¢ 28 oizgf & €
dzt olsdzt 7 ddzH S yd2dz Rsfy f dzOLCEHS)-dkDdg fH Maf hj § delcitsikj BsC
Gn2ytilsct i da

1Ete@c 11 YCCHJ2¢ dOted2 o yddzinodz " ddzy ddze+ + dzH L tsted 2z dz
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Nattap &y 1000 wanp &) 1030 dcamss 1apas
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lte®e | jsndBd2dz MkHOdkE OOdH B! dzsc! ¢ H it dz
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

Inf Clut.l oL dvdpmreLrf Rl Yoo drdslr Lt OLVRULRT
I [rrRe31 1081 610, Cm Nnul Gt , NNeawC1 AdL ML o6Ado

3.1. zmpn®&t JsntrfrRly L (JJIAIR, LU IMRIRB]

[ ZdHsy 2k Cj zBtoR R datc z g uzlcH L dz dg Mz H Odze O O dz
SOr Odds E@B)BEGEEH kG BIKGHL dzH ~ O30 Gdc BAHSGHO das iz 2
1 Olsykbdzezdz de@eotc( BUBLUW ) f Odz] sL 82 dz vt dzd3t dz B Il toH L dzt
HioMmcet tcd2dz mt d3y {1 20 0 dsEddA2diz Lylldst L dzH G j Sdzfs@
b dzz 2 dze d 2 dz dzO fdz"  Hadm L Ifilzdzd Cdgt ¥ BtderH2 btz Hz BJ I H L dzH W dz@
BIbHdEZd2dz ctcOdzgdIssdH dz@ BEMOH BlHGHAIINHLLM WdeOt
Nlteed26 cN2ytlsegi a BO HOtOdIS hOROdISOH dril i Al dz

zddmrH!l tc BIlltarHOtal QF OKE@R dzdzd 2 dz B Otc iz z dATXXMI G 4 L
O XXXI I ZzdmisnnHd2dz nt &3yt 4 dzH OdzOE yYtsse B O2
FteH O ykdkkbkzdkeckzlzH OO0 IskfcOOtedzOcHMOd WdzL Bl ted
Istsh d tsdzH ts dats .

@

11

Cdgt BlHAE]J2dz | Y OL'™ dz @Ezzdrrzc Wi B EH E fReZEZR s itz

hddz, Ist dzdzgt dz BlitcHdzd2dz | W OLOH R OBRBOOtkzEzdtlssd®? fi
hdtcrt1 Gls1 2 ¢ OB@®dgsd B tsEdzfsts Isufdetstc d Is B OG O @AY i ¢ ts & f
GOBBtisH ¢ btOdsls),0ls BHsdEs @dilltc H 1 dzt . |1 WOLT dz g dziz dzdze

steyd i ISsHI dwzBsIz&zRlzdz fzOtz] 68 B2 dzW 5! dzd3ttedz WBAIL ez
Wz OMOdz f zZOedsetcOdzdls e sdzdzsdz - ORBOOLCOCHOG. dlll
Ykbdzzdze d2 ¢ [ etk std dzlsOe H1i o R0t d R B dZdi:
tcj HOC y" dzad R Hzo dzizdg dz" dz h d 2 Hhashjtizizt t€ j Hi3Bder( R iddc Z &f ItiAs H 1
wdzg Oy 4 4.

Cdzt BlHltHdEZdJ2d yedzkzdzczzH" ¢ EdddzE m fMEkzH OdzZc OOdzH v
Bkekz IsnndzH NldzH!i cH!L dz BO2HEZOOt OckzEzd&ZzOcHOG ¢t Mt
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

BOIsjted Odz B tsdztsfigz E@dBd@I@R'dz Il dzgH Mt dz H1 1 .6 MEZzZHOdzZG OO
BO || WOL'dz GtcOdzd lstrim! mEedrizezcdp?2 & gdod dz W dze

st f Odzj SL-IsR datc zZ g oizicH L dz dzt ol 1 fo W dz6 On - BfSC
f ZOcdctecOozf izt dzdz Yk dzez dzc zz# , ¥ Jo dg OB dEtR(d4 2B )z = T
HO9 OO -p(,u37 14), Mts2H i tcd@Bd dSg, ( 3 PDEOMIO2 ¢
b, .- @26 BOMMdokzkzn BdHdd?2 MkHOd:OOds IsOdzB ©2 H

BOVed2dz BdJjls Bts@&EdzOIOdH Is@OZB@2B10 IsOtcr MOdz B 02 dzO.

r{itena BdJINNIH d& O 0O0t" dz ¢ i-fiipd Qc Q dATCOEHE®B dB CtaEEQ
HieoMmMeite EAE INlLilldztnr BO IstsdzBtsdztsc, BOtL G Otc G
LEtcOGls desestsolststc EdzgGEIS1 2, BOWKGLGEOWHEOBEOWERZE 1l

| Oteh d2dz rlzo!-MOHizdzH OOMBEGCE B2 ISts? Istsdz@ tsH 5
YEdkzizEZ zOG dz drtoydzt dz 4+ SLt5Gjdz n Il Yydad 2 nlk2dg2 vz fipk
N2kt ¢ BO2HEOOtE, ROOWO bkbkd d S R, -iEe tstsd
33 EdzHEtc Rn OHOdz 6 Otch zkzH OOt ddzt todzt .

zddmrHite BlteHdEZdJ2d cldd?2 yYykdazkzkzddzOclso?2 GOtOdz 1
CtecOded s steW dte, HYBSsBYHIc, Oz Plodjls dz Oz BEEE HY dBd G
BO2tcdzOdz, Gitsd LO2, IAtcbsdH' dz S0t YOOl Bf LEO D'
258 EtGCE @S ,Lielsls02 ¢ 00t s o QUHH-Rzs BIOdE L @O -0 B
Ts2h MkdzOMOdz BO2dzO. [ L1 th MmbkHd d bk dkiidstzdiH?
Bsdzsoy ~rOOW 0O LOA"d nifMei Lol BOGO L1itel e dzd o
BOW)y MOdz BO2HOG.
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98°0'0"E 99°0'0"E 100°0'0"E

49°0'0"N

TallH epreraen

48°0'0"N

@ X93pWiH A23XKN3NTUNH LaryyAa|

186 Otco O OHSORHE H dzq Fds ¥ [izlizdzis | 3B terfHRidis ZeQiH &z 2 dz c 6 OdzdlssdH BOGC RO L o3 dz
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lrovt {1t oArRBY wUT O L OO

U Otco OGOIsO2dz E GG EGHE dzHR H Is @ tc nBAIdASHSIOR? dzz e O dzd Is s d
SEtcEdy ddzls dz@ ff jlstetsctcOW d2 dz dzO2 tc dzO sHOOAESDS |, ts 2 Stoots@t
HgtstedIlsstsfy edzydztsdz BllteHL dat . vl BIlIHWHAd?2 d ¢ 6dz
ftcsctcO¥d2dz Blitet dz Bdydedzt dz, BEMOH yYykdzkzlkzde d?2c
A Il fjdzi-He ISls e O o .

sSo0OtYyOls HIRELISE ) : v Iz dlzl dOc7 5zt 3B . 2453+ L Ist 2, 12E

Y029 0te MOOLOd EdEeli2, {umilln fkd §OtkOdd]
f @IS D5 %50C 0@ Y%, 16 CE20 b fickhdls < 10%, O
fdesCijd >5%, ), fGYeHsCYsst &zMSsedls, Mjtdy

Of OIsdls, YEEdz Iststsdzr Mkzdzt W NHZ taif).d OO 6@ &zOM esc
Is1 gh E&Yyoamls dlstzr@c d s¢ dzOL " dz2 f sdzd mMd dzls j Isd € dnrt tod
BER@ZEGH2 dz =4 .dPHS {dB3B.. 5

bW detsdz dzr (1t 91te mnbkkted3OG) fFtodL d3gdzt cHIllI A1 dzB L t
nl 3yt 4+1.0B. 2d3d3 BEGEEH n~dzstedls, LfdHtslssH BOGO L
LBJBHOO §MjoHBRSLGY SL BH BIlted dz N ddzyytt. vl d
fqtesC Mj da tcjdzdSIsnilH O)ydce dzOGEHOY BO2dzO.

1dslsdd0, 5) W 9 Ot h Otce OdzOOM Biste nlltel dz E dz6 2 &
ZdzlstcOdzls ©2 , HOrddz CtedMisOdy MOdz, wdzdden? daBORE?>
Bsdze syt 1. 1 dtsldlre EdEEGIN2 "nkEumMOd @GBzemMEtsedl,
EdgGEISL 2, nEn Odzts B3O dz'-y tslefdzls[ 5 © dids OBE ~idAf EHSSISOG o G C
OCyjMmtste {teHMINHIL 2 OMMsYydOyd nifmetddt . 1 Ftoss
6. 0 BRI BUBIBECEEH OBRWdBtsdzisste n OteddzyOdz OHd dze 1l
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ilvOtto O OIsO2dz E t6GE G H dzd 2dm g QEzdisCRdtadzOlg @, i3Q IS Liidg: Mo + to, 1111 MMt dz

R n e g Y S hdigs? o=
1 Ete@c [ dH BT dzhbE st 2 Co O BE Y §-H S5 B & 19 Pl dtOssed 5§ ZOL T
fsdkdmddasj sqC do Ok dsadsBa sy d ZYsTE Hioe™ 4) PI

f izOc d 5¢ dzglafy S vbug Bpx-f dhis ts $ M)-f dzO ¢ H s big® bz 50
[ dsted s21M16R/ deze 2 dz dzll HY L t6 R OOROH Y029 Ote MOOH
BECdEGK MtezSkktels02, {§ el ydetins@c HIPREAE. s Oz diszj S
Gtsdz tteH!1 iy dg¢ -6 &&¢ d OREGBRSWE0 2H0OCO Al @31 1 1 L tc B
Oy G dZOCHORZO. MBY tHSEYBtste ndstedls, Mmjtdydls,
ydteSsdz, Of OdPDO®E StsElstsdats

] zOc s dzOL dz Htogdehmie dzDi@rdzl f B 2303 G NGB dz ~ ¢
fsdzdmddzls j sd¢ dritedt dzsd2dz L EteOOMkEEH IstsH W dzg O
nifql gydzt dz2 Mjtedydlsymi dz BO2dz0. RA! dzn f &ZOG d 5§ dzO
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

dBY etz dA. 26.d4dD S gy il st 2, Lizfipd OP0O A EO s & & |
dzd Ctsdz? H Y0290t "N O Odz dzgt ¢ dzd S Bsdzr H dzce s lssts

1 dtes¢ My dz dz EdgHEte tojdzr jWIsi2 BEGEEH dni dzn
NdzZH!1 GH1 dz BOVY GO0t O dt ZRIzZOOdBR Ot BOEJIs dzG E Ist 2
Ml dzOMOdz R dze! lst 2 BOh ydyde Ridyiilsi2 BO2dO.

1 Ete®c | tstcd2B-16t1MREZOGC IS dzOL BO {91 tonltcdzOG H O9 OABG (
IsStsn dsdZHARBIBR-f steW Jte BOWEd2dz  ZOG s zOL BO BO OMW dE
100~

ZdqdzRHi tc BllHdZd2d §jlstescOWd2dz nlztcOOdzc Iz 2
mil ndzt cls 1
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz
Layd2lritiyd2dz gy sz LteHimtBsY cHEze|mtsYy eHtsey |[$ Sy Mt
Izc 00t Litced2ddrlzodtedz dz |{ toH fyn 1 H
LtgHMIUNNH|{L GHMI I H
TR-19-22; 1 OBBlEts 1 2O dsC-dzl pBYW dBtsdgd n dzisted Isd 2 da| MW j da,
TR-22-26 60%, 1dw|8%, JsdsfMioHtdste| ftedL dgdzt
225 %, 2 9 @MdeZ@GHO nl dzp ! tolg
LfdHsls, Of OIsd Is,
ydteS tsdzd
d3E -~ dzE G I
s ©Ots O dzH
TR2 1 r d> eHdz dzH ] zOedtsCdzls dslsdls |w#jtdydls v dlsOddd Ig
10; 15 |BErdzEGIS1 3-45% s9 0Oty <|utmms tedls 2%
Bdtslsdls Coltonbkzlzte CfduptsdL dl ¢ f Olsid Is
1ol ternlzltcd3540% mazsted Is nsotste
GOBBiWGSH d H so Oty
MmIHHtd?2 dz !
CEM@Red2dz Iz
LtgH M IH
TR2 1 | teOded Is [dCtesCdzd |4 dsISfls |1 j dzd Is df OlsdIs
16;16/|(fMmMkzdz 1 Ottd35% 10% ddz BdIs Adtet tsdz,
sjSCMskztels()l zOecdsC ezl f EMSsod|ajtedydls 3O G dzj Is g
20% 05 % [ mCtsadls
so0Otey3D % mazste d Is
s9 0ty
MIlHted 2 dz 1
CEM@Red?2dz Iz
L tcH MU Il H
LUIMREREBL U O L OO

LiBodBd -RuZAedz B Il toH dzd 2 dz G e Odzd Is ts il Bkl oits aftd tstziz, |

MOOttOdz desestsdz Edzcd2dz YdeH BEM hdrniclst 2 6Ol
~l 3116141t 6OBBIGHS, Hdtsted Is, CoOtyOIls Hdtstedls dd
H4 L Y Il IH dz! cOBBWSH Bt Is, HdBtedls BBdcd 6tOd

IsEEtlzYy d dzlst + I B Il t6H L dal .

Y 2 dzz 2 dasts[c daf 4 dz,
2-H Iskzmc 0o .

MOtdzd 3Oz Btsdzsdz G OL to" dfgmE ez IS

| OdsHdstedls, § &ZOdscetOdzdls B wkdzkz GAE &z’ dz
didzd2dz ( Si 02) -7TGC ABdHE O  NizkHR dz dzd 2 dzB-9 67 ( Wa 2 D& d
YyoOc00dy dhmdzd?2 dz-l1(4AI7208B )OCkLz.dER -dz@dsite dodsdz 2 h, 1l OS] dz
2.78-7.3%, Na20:2.66-4 . 47) HbEkdzH L1 teed?2dz IsE di3@d 7de % iPdzdzAzc
BOG O, MnO@l%), MgO0(0.11-0.59%), CaO (0.48-2.11%), TiO2 (0.09-0.3%), P20
(0.01-0.09%,)d2dz dMmdzilH R~ O’ Yyodze z2 BOEE z®¢ HAz dfdnlds|@ B

21



NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

h il dzlsd 2 dz dzd 2 dzO#Keds)! 2 - QidNaykzkz dzhOdz yYykdzkzkzdze d2 d O da
H4 LY IllH cWcd@ed@fcsH@Hatld)B E GEEH Yy@ddigd®R@'cdz( Si 02) ¢ Odz
(K20) n O YykzdzlhOdz dzO02 tedzOG ' dz H d O GBta@DVdgEP G H M & P
h il dzls dzt ¢ dz0O 2 e iZ@ELB)s-ARtelz 7(dzdz0 .

ME dzZGE dz YyOc O00Odz - OdzOdzls AddK (L2 j 2N HAEOA OB H L |
REEEdR YOcOOdzO0Ote ~O0OdOMOdz hddyddzsd2dz IsOdzB ©O2+
(Chappel et al ., 1974) -Cc0dO dgd ldstE=cfae’ ddm @ dgcdepddd20 GAda
drt dzm HL LI NIM]dzy dsczldedfifd® d& + Mt G ls - QdEA@EED).G H O B O

zddzy ddzeg 1 dzd 2 It -RHHIAdE { B o dffi2 dz q©BO detr st dat ' ddh) d
Ockkdzér ¢ BEMOH etz dMmdzi N HIst 2 JF1 tocrOdfeC GIIED Otc O
TiO2, CaO, P203-H L {1 tet G 1 dzj d3j dzlsHstsd  dzfifedaliiziizH  ~ SO d§b O el dzls O
BO Na BOGOoslsOte MOwdzed MOdz BBsdzBoa Yy + jJB1 G - Od3O0OtG(
nOEPEOdZIsO2 OHddz IsOtqrz@ERE ¢ 1L Il Il dzdzt  (

ZzddziRH! te Bl toH dzd 2 dz f Odzj sL 52 dz = 11-dz@ ldzidze] & dz ¢ o 1O dizid )

(Na20+K20: 7.14-9 . 7 %) EdzHE tolst 2, nEdGEd YoOcOOHAOt
Mk zOo s Ot | IsE todzd 2 dz & toc O dadhistisi{ts 2-HA@AE GO 5@ BleDP -~ B
BOE BOOM NNML dzls1 2 eitrnddiBdldz "ddeyd2¢6 btcltstsdst

OBBlesHdBKdls BEsGORdEBE] s Mdd2 d ( Sii@>B3%, Ock
EdzGEdz YOGOOdy (dMmdzd2ez 06A 208k LD, 7 DizpHsHote 19102
Il dzls y d dids 1.3-263%, NazO: 2.353. 83) BOCGOo kOE, B &GO 2 dz
11.27%, MgO (3.05-6.09%), CaO (5.08-7.87%)-Il Il H 7 Ots! EyiPdectdz, 2 MA.836), ( 0 . 1
TiO2 (0.76-1.28%), P203 (0.17-0.28%)-d 2 dz Mzl lH B OC O OCkk dze Ol 02

11 ~

=

KOrdlzte’ dz d fipfizd 2 a1 dzb § R @  dzd 22028208 Is 1 -0 te(! Njdz z dzf O dz Y &
Odzc ddzdzr dz HJOGtCOAAZ H1 L tc cOBBtoBHdBtedly E®HdAFdz H
~n OtczBE@GRE EH Yy @ddzdR@'cdz( Si 02 ) ¢ fded Fd@ tod Mpzdzlstn0 df Kiz
HJOGtOMd3 HL 1t drt dzm HAL L YININH htsats2dzse hyHEAS@S G
11.B).

ME dzG Edz YOG OOdz" r OdzO dzls-A/WK (0f H8H. ] K)f dH2 oD cAld GO H L 1 to
nEddE EYOG OOdzO0Ot HEZdzH L1 61 6 R OdZOMOdz IsOdzB ©O2 H Bt
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et al ., 1974) CeOdzdIssdH" dz 0Odsec d dzdzOOte | Iz tc GscE to
11.C)zddmHi tc BltoHM]?2 d ff Odzjds L tR2eddzcCElad® dafAsct@idz” , IS E
COoOdz yd2dz O0ckkdze®© ROt yOdzcz?2 EdEHEt, R~ EdEGE-dz Y
0.9), | IsEtodzd 2 dz G 6 Gz ot R BRICHKRErEE B3O BOOM |
ddzt tor d 2 dzdzt .
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(Ling et al.,2021)
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Xewron yaraanasp oo LaraoHaap rabbpoavoput
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—
o Ll T l | i |
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AICNK
1@l | cOdedIstsdH Yk dzlz 2 dzete/ @ dfaelstoOlze d did)r dA GifPwte ™ dz  f )
hCdzsd2dz ded2dzet 6 ( Na20+K20O) (Cox et al., 1979, Wi

dmt dz (RO )~ OBZOOdz" dz HdJOGcteOd3ds (Le Maitre et al .,
ddzH § € fnd 2 dA/NK[(SBadK etal.,1981) , D: yYkdkzkzdzed?2 d dO2 tcdzOc' dz -
AFM HJOG teOd3d3
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MfuvOto OGOISO2dz E G E GH dzd 2 dfefrfe Qirzddist=2 diadz Glg@s, d3A IS Liidp: o ¢ t6,

I mmt dz

0

ZddmH! t6
dz02 e dzOG '

1
X

- _+
+

L o
+_#i:+‘|-

60 65 70 75
Si0,

60 65 70 75
sio,

+
+
H+
H~
| +

50 55 60 65 70 75
si0,

1 Etc®cz Jdm H1 1

dz

Alx03
14

1

Na20

FeO

12 16 18 20
X
X
+
+i
4

10

0 4

1
+..

MgO

50 55 60 65 70 75
Si0,

Ko O

50 55 60 65 70 75
si0,

+

+
-
it o

50 55 60 65 70 75
si0,

BCttH dzd2 dz G sz

+
+

ity 0

50 55 60 65 70 75

Si0,

o -

~

o 4

w0 4

<t 4

o

N+

-

X

X

50 55 60 65 70 75

Si02

| dzj 5] EsCCHd2dz MmOES j tod

B Il toH dzd 2 dy zcdazQrdazGl{Rdia 1
nEGYy d&zd 2 G

StsHtekzzdzOnA

L dzj d3j dzls-d Q@ gem € )Y d5d 2 dz dz02 s zOE * ¢

m
m

Nimotted2dz steyd d
L stcd dze stste Ylkzdzlz &
stsH st n 52 dzfnts dz.
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

] OL o7 dz ritajtdg (dglsmCz)d:dzr HL t6 BIltcHdzd2 dz = Il Yd dzefi2cdz yk
dzed2czBl te HI B A2 483 (396.8 HEdHOY)-d2sOOKE zedz® O
264.68 (184.86 HERZ®Y PcEEZ&RO 0T QN4 1. 94 HIzdzH (
mil | MG dz - Otc! PAO 3B. (N 7. 1btcmbzezn OPP dZBD s

zddmHltc BIlltcH dzd-A des € PB B toisd tsded dz sded A dasf + to  H-148282d 2 dz
(121.56 HEdHOY) ¢/ i§?26x OLddAisTR 82000 HIBMNE . 8B dz/ Is
OcklzdzG @51.20.664( 16. 81 HEdH-O)z - OB ABO ASY |(BEEHIOB ) H
ststetsdzH B 02 dzO.

11

YEdzz 2 dz6 d 242 dz) mOckkzdzer ¢ At dHEdlssH  dsttdyddinsc
BO2GkEZd&ZzOROH yYykdkzizizdzoe dz GOLte" dz mntsotste nE dzGE &
LGdat 4 dzgd?2 1t dzjd3jdalst it (milgm)dvREeedOdzOsd tzh st B
s E to 5 iz 3 CRF

VG CtOdedlsiHPuz dgelcE ¢ SOy ddz dz@ yYykdzzkzdzOGe HOR!
Stetsdystlsts2 e Jdt eH] Xedzdgf W€z zZts[ddal dztse M dzy  dz vl d
CtcOdzdIssdH" dz { ndzd?2 W O] 2ddz gy Lz ds2 @ JlsveCyls1 2 B C
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

) lpanut ) [vopur, rab6pognoput
%[-g _? .................................................................. gg_g
N e [
Al L E »
x | %
(9} = 0] =
2 3
L i T i i i i ] oL i T i i T T ]
A I I T O y : T
[ | 440 cxwn (Ling et al., 2021) )
=P
=
& L
g [
T
o -
X L
% L
m
m
=i
5 - MpanuT ( Ling et al., 2021)
B LnHa-Naap
- [ Tpanur 1 6ypaon
=] paroamopuT,auoput
el T i T i T i i 1
T % & 3 I T

1 Zte @B z eRdall t6

kOWhn Odzls' ¢ RsdzHted s SH

BCcHdzd2dz ctcOdzed Istsd H

Oh d ¢ d&zOo )

Ukdkzzdked2 &z ¢ oL

e te 3 d dzsdz H d O tefRdgls H(dTCacyWd Ddgds
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

v Otcdzd BOdz + dzf dgflzmizis 1 to BlltoH dzd2dz =1l yd dzdzt ¢ Yz
Lodzj d3j dzls Il Il H d 2 dz-3B8A oH! zHdzHSONY; 23528 . 60 2 9 Is(, H BBdzH @R @D 1 8
EdzHE L OCLkZzEZ d&zelBlp™?Y;6.NDG. 28 G/ Is (HEZdHOY dz@ 12. 38
dzt dzd { H G4 dzB ! dz#610dzI81 Y HEZ@ZHMD.%8-3B.44 99 /,Is YBHOGC D . @c Iz oz

ZddmHL tc BIl toH dzd-R diasle epticttsd s dz MOtcdad &3O dz + dzj d3j dzls 1
994 (HEZdZHOY 526:75)5 [ pirz,dzHBOa:d 3482 dzp p 1) OC z MGkzG Ols
ppm,Y;21-37 . 8 ppm (HEdAHOY d' 25.92), Sr/Y &D%k' yo
(HEzdzH O 23.-94%, phhe BOEAOOIOKO?2 B 02 dzO.

VG CtoOdzdIlstsdH"™ dz MOtcded GZOdz + dzj dzgj dzlsli I Hd2 dz OCG zkz dze
Mc Donough, 1989) MfO2Hjtc HJOGCLOMRBB BO2GEZE&CZOR (
B OW )y O dg, ~nOtcddz EdzHEt Yyt dzt Glst 2 4 dzj d3j dzlst1 L t&6 (b
Oy d GHIAEZD Iz & O4F . CdzH rmllyddzdzt ¢ ykdkkzdzoOecls Sr BEREH
EfMMEd - OdzH ZOG Ol O2 B O2 d&2O.

| cOdzdIstsdHr dz MMt dz 6 j sHddZOB] S Yy GcY+MisTatc z z d
Rb L1tel @ L dzj o3 dzlsi Il H d2 dz Ockzlzdzer dz ~1 d3y 4 4 dzH
HdJOGCt OBz BHO2 c2EZdZOR OH Blla HL 4L YU H GcOdzls BEEd c
N mmi dzd2 ¢ F Ol .dzdgo! (tcr ¢ jrnddid2dz lltc HI-EzE1 oy
BlltcHdzd2dz ctcOdzdIstsdH -deaPF ' E ®Brag tc TOG 2 Pdag O,U Sr [ Y
I MC-d2dz BOGCO LOdkkmde QI dzH 1 fydzt dz v 1 dzd3t dz B Il toH dzd 2 dz
BOGA" dz BlIlIst L GHL nlllldz Btsdzsn ™ ¢ ddzt ton d 2 dzdzt .
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fvOtto O OIsO2dz E G E G H dzd 2 defre QlEzddisC=R dtadz Qg @B, d3 A IS~ Liidg: o ¢ 6,

[Oaax / AHxpgard maaHTtm

[Oaax / AHxpard maaHTu

10000

01

10000

1000

100

10

01

MpannT 5 [Ovopurt, rab6poguopuTt
= g E
+ < é_z ..................................................................................
E. = =
B il B
= m =
i © L
i s L
g
o o © &+
= o =
r pad E
& i =
C < [
i > _
Gy M *FE
: il
f ¥ ¥ ®* ¢ % 4 § F F ¥ AT T & 7 5 ¥ § ¥ 5 T %

T % & & & ¥ & & F ¥ & ST & % & & & ¥ & & F ¥ ¢
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; Ne_| Mpanur (Ling etal., 2021)
i [nHa-Nnap
: ] Tpawwr 1 6ypaon
- =] T'paHopvopuT,avopuT

f 5 4 T ¢ §F O F 4 4 P F

L N

12te®lc uvl dzd3t dz BCtoHdzd2 dz ctcOQdedIssdH yYykdzezdze d2 dz MOte

Odzmn HOG Y &BORWwRYH izhtsdz Hd OGO ( Sun ;d 2Mz DiofnCocuesgBhdz dFF tc

Oh d ¢ d&zOo )
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fvOtco OCOISO2dz E G E G H dzd Ruim (e QlrzddisOdiaidzlg@s, d3@ Isad Liidy: e + to, 1111 it dz
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(Pearce et al., 1984)
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

ZddmH! tc BIl toH dzd ? dp zaiaz@dieGliRdds 6 sdz d mdzd 2 dz (3 d dz%)
GOLt" dz nsotste + dzj o3 dzlsiniHd?2dz O6kzkdzg O

mil md2 cls
TR-21- TR-19- TR-21-16- TR-21-16- TR-21-  TR-19-20 TR-19-26
15 27 4 12 16-8
SiO> 76.45 75.63 75.12 73.51 73.17 72.69 71.91
TiO, 0.16 0.18 0.1 0.11 0.21 0.15 0.3
Al;03 12.06 12.9 14.26 14.71 14.28 13.81 14.53
Fe203 1.17 0.72 1.08 1.26 1.82 1.33 2.3
Mn3O4 0.02 0.01 0.09 0.1 0.04 0.01 0.03
MgO 0.11 0.24 0.17 0.28 0.35 0.28 0.59
CaO 0.48 0.94 1 1.65 1.58 0.7 2.11
Na.0 2.66 2.05 3.79 4.47 3.35 2.4 3.73
K20 5.62 6.99 3.7 2.78 4.61 7.3 4
P20s 0.03 0.03 0.07 0.07 0.06 0.07 0.08
SOs 0.02 0.01 0.03 0.02 0.02 0.01 0.01
LOI 0.33 0.43 0.52 0.5 0.45 0.61 0.68
SUM 99.11  100.13 99.93 99.46 99.94 99.36 100.27
Al 5.76 6.09 6.92 6.01 8.23 6.89 7.2
Ba 179 1009 907 1453 979 1122 1228
Be 5 5 5 5 5 5 5
Ca 0.48 0.59 0.84 1.14 3.55 0.5 1.36
Cr 63 166 74 41 111 151 126
Li 10 10 16 12 18 10 10
Mg 0.07 0.15 0.1 0.17 1.68 0.19 0.36
Mn 107 106 609 244 679 142 260
Ni 13 7 5 5 36 5 5
Sc 5 5 5 5 14 5 5
\Y 5 11 5 16 123 5 30
Zn 102 29 31 25 67 18 22
Co 1.4 1.5 0.9 2.1 19.1 1.4 4.1
Ga 18 14 17 15 22 20 16
Ge 2 1 2 1 1 2 1
As
Mo 2 2 2 2 2 2 2
Cd 0.2 0.2 0.2 0.2 0.2 0.2 0.2
In 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sn 3 1 1 1 1 1 1
Sh 0.3 0.1 0.1 0.2 0.3 0.1 0.1
Cs 3.3 0.8 0.5 1.3 2.1 0.9
W 4 1 2 1 1 1
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it dz

fvOtto O OIsO2dz E G E G H dzd 2 defre QlEzddisC=R dtadz Qg @B, d3 A IS~ Liidg: o ¢ 6,
T 1.1 1.1 0.5 0.7 0.5 13 0.7
Pb 27 47 27 13 13 57 16
Bi 0.5 0.1 0.3 0.5 0.1 0.1 0.1
Rb 251 162 78.3 129 77.8 227 132
Sr 32 213 238 294 651 175 368
Y 36.2 6.1 11.9 154 18.2 13.7 9.4
Zr 162 184 103 233 153 434 173
Hf 5 4 3 6 3 8 3
Nb 11 5 9 5 5 3 6
Ta 1 0.5 0.8 0.6 0.5 0.5 0.7
Th 24.2 38 4.1 14.7 7.6 113 11
U 2.28 15 0.52 231 1.23 2.48 2.02
La 445 70.7 12.8 35.2 28.8 271 23
Ce 87.1 134 20.7 65.8 53.8 547 44.6
Pr 9.59 12.4 2.19 7.07 6.59 46.2 3.97
Nd 331 40.5 6.8 24.2 25 149 13.7
Sm 6.4 5.9 1.2 3.9 4.4 18.7 2.2
Eu 0.48 1.18 0.47 0.99 1.3 1.27 0.76
Gd 5.66 4.18 1.19 3.02 3.47 11.7 1.91
Tb 1.01 0.52 0.25 0.55 0.54 1.31 0.34
Dy 6.25 1.83 1.61 2.77 3.17 4.3 1.76
Ho 1.31 0.25 0.4 0.61 0.61 0.6 0.36
Er 3.86 0.61 1.09 1.72 1.83 1.24 1.07
Tm 0.65 0.06 0.25 0.33 0.26 0.13 0.17
Yb 3.4 0.3 1.2 1.6 1.7 0.8 1.1
Lu 0.53 0.06 0.22 0.3 0.24 0.15 0.2
REE 203.84 272.49 50.37 148.06 131.71 1053.4 95.14
(La/Yb)n 9.3 169.1 7.6 15.7 12.1 243 15
(Eu/Eu*)n 4.1 1.4 0.8 1.1 1 4 0.9
SrlY 0.88 34.91 20 19.09 35.76 12.77 39.14
Nige1 dzy dzt dz
TR-22- TR-21-16-7 TR-21-10 TR-21-9- TR-22-26 TR-22-22 TR-22-23 L18M99lll
SiO2 711.25 60.65 59.56 52?15 51.63 73.88 74.3 77.9
TiO2 0.41 0.76 0.82 0.93 1.28 0.09 0.12 0.1
Al203 13.05 17.18 16.57 19.06 14.77 12.62 12.92 9.5
Fe203 2.71 5.95 6.67 8.4 11.27 0.95 1.18 0.7
Mn30a4 0.08 0.1 0.11 0.14 0.3 0.03 0.04 0
MgO 0.89 3.05 3.13 3.24 6.09 0.17 0.21 0.2
CaOo 1.79 5.08 5.93 8 7.87 0.67 0.75 1.9
Na20 3.5 3.83 3.51 3.54 2.35 2.8 3.63 2.8
K20 3.64 2.63 1.89 1.3 2.14 6.05 4.76 4
P20s 0.15 0.23 0.17 0.28 0.19 0.01 0.09 0

31

1



ifuOtco OC OIsO?2 dz

EtGEGH dzd 2tir defije @lrzdds=2diaidzQig@os, &30 Is=d Lildg: e  t,

it dz

SOs3 0.06 0.03 0.03 0.03 0.04 0.03 0.04
LOI 1.35 0.51 0.93 2.64 0.94 1.51 0.83 1.8
SUM 98.88 100 99.32 99.71 98.87 98.81 98.87 98.9
Al 6.97 7.72 8.96 10.26 8 6.77 7.03
Ba 458 312 611 775 374 375 347 374.1
Be 5 5 5 5 5 5 5
Ca 1.55 5.9 4.45 5.91 5.98 0.63 0.69
Cr 11 246 108 78 192 12 10
Li 40 17 14 27 35 15 39
Mg 0.51 4.44 1.85 1.93 3.75 0.08 0.13
Mn 610 1093 748 960 2236 245 322
Ni 11 90 5 5 82 18 16
Sc 5 25 17 21 35 5 2.2
\% 32 175 141 206 225 10
Zn 117 77 70 90 144 31 40
Co 4.1 37.6 19 25.4 39.8 0.5 0.5
Ga 19 18 21 22 21 16 20 12
Ge 1.3
As 5 5
Mo
Cd 0.2 0.2 0.2 0.2 0.2 0.2 0.2
In 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sn 5 1 1 1 6 3 4
Sh 0.1 0.1 0.4 0.1 0.4 0.3 0.4
Cs 3.2 0.8 1.2 0.3 8.3 2.9 8.5 67
W 1 7 9 1 1 1
TI 0.5 0.5 0.5 0.5 1.2 1.4
Pb 11 5 7 5 5 27 25 9.4
Bi 0.1 0.3 0.1 0.1 0.1 0.1 0.1
Rb 156 63.1 63.9 34.7 103 219 330 81.2
Sr 316 400 529 994 183 165 134 47.5
Y 10.2 24.9 21 20 37.8 0.5 2.2 18.8
Zr 204 177 278 132 160 62.1 77.3 120.4
Hf 5 3 5 3 4 2 3 3.3
Nb 13 3 5 3 10 2 11 5.7
Ta 1.2 0.5 0.5 0.5 0.5 0.5 1.2 0.3
Th 33.1 3 7.3 1.4 18 16.1 24.6 6.3
U 2.53 0.62 1.84 0.44 0.75 1.1 2.96 0.6
La 58.6 15.3 23.7 17.4 254 13.1 18.7 30.9
Ce 106 35.8 46.8 34.3 56.8 22.3 37.9 67.1
Pr 10.2 5.53 5.53 4.49 6.69 1.64 3.08 7.7
Nd 31.6 24.3 22.1 19.1 26.9 4.2 8.8 28.6
Sm 4.7 5.6 4.4 4 6 0.5 1.3 5
Eu 0.89 1.74 0.88 1.29 1.47 0.31 0.37 0.3
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

Gd 3.86 4.9 3.63 3.62 6.96 0.45 1.05 4.4
Th 0.47 0.84 0.45 0.56 1.06 0.06 0.14 0.6
Dy 2.06 4.63 3.46 3.48 6.78 0.28 0.62 3.7
Ho 0.4 0.92 0.63 0.69 1.44 0.05 0.11 0.7
Er 1.15 2.53 2.1 2.02 4.04 0.2 0.33 2
™™ 0.18 0.41 0.23 0.31 0.65 0.05 0.06 0.3
Yb 1 2.2 1.9 1.8 3.6 0.2 0.4 1.9
Lu 0.15 0.36 0.24 0.28 0.53 0.05 0.08 0.3
REE 221.26 105.06 116.05 93.34 148.32 43.39 72.94 153.5
(La/Yb)n 42 4.9 8.9 6.9 5 47 33.5 11.6
(Eu/Eu*)n 1.6 1 1.5 0.9 1.4 0.5 1 5.2
SrlY 30.98 16.06 25.19 49.7 4.84 330 60.9 2.52

3.2. v Gy antrfrel L0IJILR, L[ IMR[R
Ledmt v dJL1IrRBLY U O 1L OO

I Ottkzlkzdz mtS2 H [ t5dz6 5 dzHG tdsOIckdillditS dfHO drgj o . t92.dip dzj € fj 3
dZ01@942) Odze Odze d iz Oz ¢ BRGEG)EO | Lzt dz B M2 dz !
USEISBRT dz hdoz -UEGE LK. 100O0dB 026 1 L1i dit d Istdgs
vtsGlstsnr dz hddz BlNtgH! dz dat telst 261 1t Oden EZHOOGCGOO W

MB2H [tdetsd d dizlsOcls da ddsu el lE tof © dzj Hs GIRRdD
f zOc d ¢ tcOdzddste Odas@ R[St Is™ dz BlltcHdzd2dz cGlldzd?2 Yk
dzt e i.tg . mJ OB dEOt | O n Odz O2 B drdz dzgzlsOGls Odzmn W
1:200000-dz' L ZtcOG d&zOdzr dz Oy &ZOOte ». [ O OO, . 1 OH@HO2
e dz2OMmdzr clded?2 ykdzezdzed?2e uvi dzdzt dz BlitcH! dzH B O
sdkzsdz MEzH EzZzOOYH" dz Blilst Lt dZllHd?2G dzt Glsc{ dz, vlzo C
MEzHOdZc OOBO02 HIU2yllldt d HIld " ddzgyddzet + [ d2Mmdat 1 t
Ul dzd3t dz B Il toH ¢ Wy L ¥ dzG Oy

HZHOdZCOOdzr IsOd&zBO2H vl dzdi3t dz B Il toH dzd 2 dz G tc Orizd dztisdg H
BEmMOH dzOMmdz ~nzteHOM yYykdzkkzdze OO0t kM OOttdzOGH MO
BdJISNNHL Lt ISBOUEe GHBXER H Azd2 dz D80+ Bz6G3%dz B Il &
GlOdzdIssdqH < Ldzt m BEGEEH RHIWKGd2dz edzr dz MOdze Ofe
Btsdzsdz B Otz balzd dls?? Y&EOtedzkzH OOt Rt teydeHL ) Isj €I
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

O3 dce dzOGHOR BO MOOLOdk E d&O4 R dustadltzd® st EB8kdli 2 Is
Bts dzy s ¢ & Oépy dedzts dz 1) S tdsBHzZ)s

1 dH MEHOMEOOdy O)dz@ dz WeoyOH Iskr O02dz B Il toH dzd 2 dz
BIlIsi vy, ~nddz LOOEd2dz ~Otc¥ PO Oy ONOEEHd: ) EztzdzdH2iEzH X d
hdterni Gls1 2, 1olt nkEkzttdOc s So@tdsy O s oot (flds, tda]clsO Bls
oL : 4 OO0t Odh OOt @2o Oetedzc dH IEzH Y e~ 1 6 Is C 9 OteyOls
9 OteyOls dsdzytsdzdls, B d sisajistts Ish BictOdLdsls @td@dzadfflls ¢ 1
Lty wWdze OdzOO.

==

L)

14 Woue WOL' &z yedkkz &0 dz MkHOdke00dy sOds 02 ¢
L fpgl L s Wdzl BANGEPRIG KU XzeE dsj s H Lt d dzt odzl .

11

P WOL" dz cteOdzdIstsdH Oc O0ter-igd @ts @dz,dz -fg GzOdeO@sds tc EBAEEA
wtslsts Istsdzlsts?, BOttL GOtcHEZE GCOHOBGEEISO?2 Hin @Azt «
BEGEEH st gh dolst tc, ElcGEdZ R~ OQolsc0OQolsOt,dris@(d
stsdze sHBtertse tojdzr jW llnMmMét HiIGE. JtOdedlstsdH da 1 €
L dzs od2dz "t dBrHLI M, N2Atcd3l ¢ BO2HEZOOE dnrl oyds dz Ists
Hi 1@ I3, ~-O00MBOSBYdJdE EdZHEtK ~OHOdz yYyts~ds NI Met MH

c

2-tc W OLdzt W OLOded Isastef H dz Mz H Odze OO dz sOdzB ©2 dz IsE
SOdkzB O2H ISOtcr OdzIsls©2 BEGEEH LE® Bdh "1 dzB! tod?2 dz
nnfmet dat . VG WOLT' dz HYzieAdOHA ¢ - EERGofiEo t8 O & dze i 2zl
hdtcrni1 Gls GCtOdsHBtedls, B Ifitsdsidts S B & Btd®@als , ¢ B8 @ dzdls
OOt dz GL el dz L EtcOGIs { HG1 1t CEOEPPRBEOH sl is
ssdzdectstc GOHOWEEZEISO2 BO2R BO MOdMmter dz ¢ et dz L k&
Wz OcHOGE. ULvVGE CteOdadlstsdHEZzZEZH da |BIEdB EBCEES dz ~d@B dsHC
ssdze sHEZEZHT ¢ N1 " BEGEEMOTGch g2tz Do O HBDkE
NHIMely Iseltdets. | tOdzdlstsdH dz@2 "ddz LOOcEcd2dz HBL
LicHM1 L .6 BOWYMOdz BO2r BO GOHOOH BIML @REHH OB dz1 "
MmOtcddz IsjSClstsdzgdS R OCOtedzOOt ~ddzdzdt Mt dz nddz L OOG T
Odz yoes 00O OO {1 fdHBls)ydr frlzodttOdz EEtcydze dzlse dzn st
drt dzn H-BO0O 32 Btcyddz B 02 dzO.
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NfuvOto OGOISO2dz E G E GH dzd 2dr defie QEzdisORdiadz Qg @E, di3Q IS Liidg: Mo + 6, 1111 MMt dz

1 Ofmder Il dzH g zO&dz B Il toH dzd 2 dz dzO M deH Iz datEssiHEZ 2~ WEL j cdgBQAd:
zddmrHltc BlltcHdZzZd?2dz ctcOdzgdlssdH" @ LIIfpy BO260O00OGC OO0
fMzHOde O0dy KDIREP?2 BZOMsc O2-sBOEEEZ&ZOdGH RE MO8y
B O tc dztaln AWter ¢ HOGOY, BEdz 1 Otelzlzdz 1 - dad 2 dz0 2 «
Oydec &z&GE HHO

HEZHOMREOOdr lOWBO2dz R4 Byt dgH (Jaztel @ mOdzz? ctolzt
BEdz 72Ot kM Gldzd?2 BllteHdzd2dz Glldzd? yYykdzzzdzec 00K 1L
H{1lH RAWLGEOOt d¢@ BSSAEZHBE. ULVGE nOt! YyooO dz -47MP4c’ dz
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(Federov, 1966); U-Pb zircon dating: (3)437+7Ma B ©® (8) 421N1 MmOw yddz (Kozakov) (@e46lMa, 2011 ;
(Yarmolyuk, 2016), (5) 268+1 Ma (Yarmolyuk, 2016), (6) 246+2 , (7) 25716 (Yarmolyuk, 2016)
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) dsils@&, 0) Rdgdg H ) O dz, nOolsOdzdzOG Rl dzB! telst 2, Mk dzOd
YyoOQeo Otc h Ot OzOOM EdzOOdzrllte! dz Edzcd2dz f dzj SR tetsC
~i Mt eydzt dz Isiitet GHL Y, Of Olsd Is, mMWjdz BO ~"llHtd?2 d
COIsOCakOL dzE dzEE GE E 16 HyWtstedsOydH Qo lsOdz Bztclz 2
g W j/dzd IsO@A2IsO0, 05)~®dg~ 1l tct dz EdzG E ISt 2, )t QG@H0D-d21Z% | dzs
BdgE dzG E G Il 2, LIlndt ¢ BO dzOtendi Hded § tizd(0,0-HOR, fifd)s a3@stds + 2
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