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f StetsH ( SiO; | TiO2 | Al,O3 | FeOt | MNO | MgO | CaO |NaO |KxO |P.Os |[flzd3

CtsdzsOIsdd| n=5 | 48.44| 0.40| 6.85 | 13.05| 0.22 | 22.17 | 5.72 | 0.45 | 0.13| 0.09 | 97.53

Ctsdi3OIsgede n=5 | 45.46| 0.75| 10.74| 12.73| 0.22 | 18.12| 6.91 | 1.06 | 0.48| 0.13 | 96.60

;fdéglz%? n=11| 48.05| 0.79 | 12.72| 12.02| 0.21 | 11.94|10.98| 1.34 | 0.40| 0.07 | 98.53

Is &5 dzd d Is § n=6 |49.79| 1.36 | 13.31| 12.45| 0.20 | 7.85 | 9.37 | 1.83 | 0.37| 0.18 | 96.70
&ij IsOB OL
o' MEEE n=7 | 47.76| 1.83 | 13.55| 16.0 | 0.20 | 6.72 | 9.48 | 2.03 | 0.31| 0.21 | 98.08
&izj IsOB OL
U OB Z@Quy® jjHjdz MisH | toy Owdatfjj d3jledidsdi ed Rjp) M ¢ d A A6 teO dzlz dzd Is
f StetsH ( Ni Cr | Co| V Rb| Sr | Ba|Y | Zr |H | Nb| Ta | Th | U

CsdizOlstid({ n=5 | 724|1832| 91 | 148 | 24| 20 | 26 | 9 | 30 (08| 16| 0.1 |11 0.1
Csd3OIsgedg n=5 | 291| 1338| 76 | 211| 14 | 41 | 89 | 20| 46 | 1.3| 2.7| 0.2 | 0.6 | 0.1

CsBOddl 10| 105] 575 | 60 | 270| 6 | 76 | 159| 18| 43 | 15| 33| 0.3 | 08| 0.2
d3j sOB OL

dlss;s[sdg qulsl_t n=2 63 | 244 | 44 | 242 | 6 250|408 18| 60 | 1.8| 10 | 0.8 | 0.7 | 0.2
d384 flsfré)féetsl- n=7 | 107 | 216 | 53 | 369 | 4 141 | 140 | 40 | 119 3 7 0.5 0.7 0.2
vOBdzZd Y@ jBdzj J] MtsH jtoy Odedj tjHStSL jd3j dz! dgr A Jisdzj d3j dzlstse o BOW
lLa| Ce | Pr| Nd |Sm| Eu| Gd| Tb | Dy | Ho | Er | Tm | Yb | Lu
f StetsH

CskOsdd| n<4 | 21| 49 (07| 35(10/03|12|02|15|03|10|01|09]01
CsdkOsdd| n<4 | 49|118|18| 80 |23]07|31|06|36|08|22|04|21]0.3

%3?03%12%? n=8 | 6.3 159|23|104|29|08|33|06|3.7|07|21(03]19]03

d';J‘SlsngqusL“ n=2 | 7.2 | 16.8| 25| 115/ 29| 11| 35| 06| 38| 08| 22| 03|20/ 03
@agrsﬁé)féo? n=5 | 81 |212|34|168|51|15]|60|10]|69|15|45]|07]|42]07

RdzH j R &) (Al203/TiO2). 1 5 tsls dats AIJOHEHE,, SsBOIsd d s H j-dzv Is
tsB j Hdzj AU, Al T dzj 5B J HBRKIAA [jsB ts¢ ONj jABME wtcjHd Oten j 2
CsBBOIsddistse o fistej yj dz" BIKdyf it Isf jfiidor ~jts daHoto@f 46 f o .
izt j ton t5dzH to d Is ts o(@dYb)ris(Istidtasd) of jos:j Y OMls! CtBOddltss )
Yyofmlsd SCtwOlstsied Ml dd O0teQ)d L ¢ dAl d HREEAAD#KISS® Y digdzw & Is iy
f dzOo dzj ded § a3 d R)lBEIRdzdCCIAO W teod {f te dAnfiz Is3Us(Safsiet als BODGEZO Is
AUK slsdzd yOjls rRtsdzHtcd B®&o 'd2 daj ¥ e OC y d ts dzd 6GulbyiOrizdztm = s ls
MsmMls©e B Wwidaw jIsmw  &zOe dzj dzd j &3 dMissyded € Gosffitcd 3,
etal., 201§.

stsdizOIsddlIsr 1 1 s Als bzgizts i f P dzdzt€dzla ((AS0ATiD2) = 121 21,
CaO/AkOz< 1) GOCyd,Btsdz hddzmMlseats CtsBOIsSddIstses d3dtc O.
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t1 CastsdBOIsddIsr l1]1s rnOwLOCIjtodL kzssfmw WcOSC ydsded
(La/Yb)n=1.211.9, (&/Sm)n=1.111.4 GdYb)n=1i1 . 4 d tsIdidgtcn W ISiPutmealf s (
1982) . stsBZzOEdls Mr B dsdg - OO stz YyBORK | i lsdzjlde
o' MsCddd Ctdyd esteOydwdsd oefpdn 16, MsftshisoOsd
ssdzj dlIssor 7 BOLOdz sOR dls @BRk dzdds 2 M i TelEftehO - (Stedfdg
CsBBOddlstse C0O¢ 14s, ©OS d Htkzed: ftse dEayd?2 do
Odes BOdzdw, CtlssteOW tsBi W fi)dEWis i tceO® dizj hdgd ] difs eHdfedz! Gk
Bidgew d yd MS d- Hossergly MMBDA16; JtojomidRys28B&J YOS
dzdj 5 t1¢, ShMBjdzdes [ {1C¢, © MtcOodzj dzdd MM
ftetseo d dzyd 2 BqtecO d BdZJLSESd ¢ IsOQtsafd_?, 1 s} 1 OtcB
Oc0OjIsmw BtsEOh j dBkssietal.dgOlds d 2 dz" 2 dMmistsydzed ¢
(Zlﬁé/@tgtngﬂ(Condle 2005) SBBOBddIsr 1,18, €0¢ d
dzj X BN tsdzjisidaizO fdsiinjsd@o d@ d3 fd3j " j dzd j &3 o
okjls 8B dmn fdz¢t GIsotsdy ftesdmnm Y HJ dzd d .

2.5 1 nukpo6azanemsr M 1 O Ko 100 5 —
% B2 O OB+bT cpedHue cocmaebi —

. A3 OA6
154 4 A4 %16
A5 Ka

o i
A AE KoOmMamuums!

0.5
AA Eﬂo%@]*
0.0 T ||V|l||| T
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komamuumosete.  MgQO La Ce PrNdSmEuGd Tb Dy Ho ErTmYb Lu ne
6asanbmsl

nopoga/xoHaput C1
S

194 3.0 Al-gennetupo-
BaHHblIE
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JdBrddidud MCdj iRy dRizsdisqdabB@dldss 115 ([HiMMEd2 ¢ Ot
Oo Iz dzC Odzd s-® B OUts 5B G Is ) j o d §f s H ts P dods(dlzl., QA6 T MlidzR005;Hall,

0; [ jfGassetal,20160fcjomMS 2y m@Oald)] B B @] WHEMERdE dzd Is

| BEBOLO I BOIsd ST SEhOEd 50 CHBOBIdlsBo |  df,jlsdOin]@fLisad I’
OB OL D3 1s,08 L OdD s §; 2@ d] yiiceloflzlzldzd s H Odedz § [ . [ . wlilsj § Odzg
dCOftofso fdzfjdizo j oo ORIs ( 3i. f5tc tigarfiatay ddrj 1) Otafs jutdsstsdz ( 3. 45 Rdzict
CtcOlstsdz )} ddzB Ote® ( BY W50 qiiizipaiv dog BB Gzis @, S tcOlstsdz Ridpcimats ( 2 .
vOkzd" df, ¢Yswvh ¢sdlsded (2.7 dBdigHsdizjifhd; I 2§OMAs o dFomEH] Xom stz of j
Zr/YTNb/Y (Condie 2005): DEPi ¢ dzkz B d dedets H j ff dzj Is d tc t5 09 Q dedB@iww W d3 GF cltepIATiAING
BZOdzlsdvw ( fisB 56 @ geldzdz) § tc @ Wzl tho dzOW Td3Q dilsizf) vis,d s O dzKD EM2d30 dzls d v
5B t5G Oh j dzdzOV BOdzlsd w .

5. I O+ O
HUTQ—GDUTS‘
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s dMsS ddlsj tOlkier

1.1 Odzlsr BOj 8 zZr.lzyj deSfssBuQy ., 1 Oz Odem&cd2 1. 1., Steyd de s
Il sLtcOfmMls d BIibOBstW L i3 StedmMsOdzizsmMdzOdzyj © §sBEZYMEBSEE ¢
Hicj o dzj 2 dfC OdzdIstseo W kdzH QBjedElfQ 2 HERB s YdO IS ¥ tste d3r [/ tded
B sOdkzdzts e j dzdw. 24014. -~ 58. . 33

2. ltejomSd? d. 1. [ Mt

Y

BJ dedesfylsd ftotsw o dzj dad W dzji sOtern i 2MCdn

| stee jyMEs?2 fesoddaydd A j tzdzth@eindsfizH e sz GGEIE RS SROER] SO ) fiy s y
I/ 1 jbts8zswsdw .2620292. w. 116

3. [ sBPORYjdeSts 8. 1., o¢tejfmstsa® 1.¢., JtejofmCd2 ¢.1. d Hte.
CoOdzb dzd sso sets St dzf MO LVCtOd M sdzsE gz / / 20t 8 Pts dzO «
27.

4, [ sB-PRYj deS s w. 1., 10dZOcOdZMSd2 1 .1., 1 0OdzsrBOjoO Z. 5. C
[ dzf Mistesbdfss? Mjttdd O0dsOternjw vVEtOddmMises hdlsO: Mt
fsdjLd’ j MStsyfOydsis8f. 20148. 5.

5. sB-ORyYjdS s w.1 ., sOkzdddd v.l., [IOBEHS SHRIMPI)-sHteOMb Od
BOWdUiMS AR cwOdzddlstss 1 sBkyMEtses € tdf dj S POL9.u.48% O d dzin ¢ t
- 3 4.8891.

6. Arndt N., Lesher C.M. & Barnes S.J. Bfidescriptions of six classic komatiite occurrences Komatiite. In:
Komatiite. 2008. P.1i62. doi:10.1017/cb09780511535550.003

7. Condie, K. CHigh field strength element ratias Archean basaltsA windowto evolving sourcesf mantle
plume® // Lithos. 2M5. V. 79. P. 49604.

8. Hall R.P., Hughes D.J. Early Precambrian basic magmati¥m.Chapman and Hall.990. 486 p.

9. Jahn B., Gruau G. & Glikson A.Y. Komatiites of the Onverwacht group, S. Africa: REE geochemistry, Sm/Nd age
and mantle evolution Contrib Mineral Petrol1982. V.80. P. 25 40.

10. Lesnov F.P. Rare Earth Elements in Ultramafic and Mafic Rocks and their Minerals. 2010. 560 p.

11.Sossi P.A., Eggins S.M., Nesbitt R.W., Nebel O., Hergt J.M., Campbell I.H., DaviesP&rggenesis and
Geocheristry of Archean Komatiites // Journal of Petrology. 2016. V. 57(1). P. 147
184.d0i:10.1093petrologyegwo04
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RdzH S Olststedz’ | Moat2fMlso O 1 dzj &3] delsdesets MtsMisOoa O o ts
(Lemnaceag dz@® Isjtctcdlststedd t sMmd2MEBsS2 AJHJGC

1 OtcOdzsoa MCOW ¢. 5., 1 OOdzsoamMmC OW . I
1 OydsdzOdz dz" 2 dffndzj Hiso Olsj dz' MLdddRe jutadiprfiiCidls?, {ealzquistidsipad, u Jt s fpffrRo

1l dOfmlsswh d2 hBsdj dzls tsHdes?2 dL OClskzOdz dzf = ftctsB
fsdm¢ gqdzHd C Olststcts o Msmissw dzd W sifWe Iz e @zd o j & ) G jdia
sBi j CIsdoddgtdiptis e ts2 Milsj fJde ¥ ofMmlstcj yoO i disdyfsddO lsod ytg @S d
cO2 @bt odd BZOdedy EZHJdzWjlsmw dd3j dedets § sdmEE |
ZOdBBdzj § yYkzoMmlsadlsj dz' dzgj 4§ s wSlsdzetsh jded¥ ¢ twwWHiEZz H
slstcO) Ols ¢ fbed ¥ j deSetgdaBdfezd yj MSdr tBMsOdsea 5¢ fMtcj H
1sdM¢ YoHBBd n dJqdHJC Ottt tMtse j dedzes dzgj BB R SH C
Coltster | Bsekzls tslsdzdyoOls: mMv o MsSCdd3 Isj - dets@ j dzdgr 2

t Wid O sH dats § tcOMmisj dzd j , B Wfde jhefSRis @ dcin® MEFQP fMls Stc s«
Odzj dels Odz! dz' = OC d f tod CldAO Harg' Isn.  daQylf] AAnyigio B tdsw,
B Msdesy wWOMJtesMisteOdzj degdy d Blsozd yos smvw ot
tYHBd dMifdj Hise Olsj dzj 2 EMEQtEdiz)di0 GOHE6
sh jdde ¢ hAdedsusjdflpS Y j & jstejzflse, yYlsts ftsLofs
ts fqlq’tfs]i%@zfc[" oetsal, 200 & Sasnaaat al, 2016;Ekperusietal, 2019) . 1 OO
tosW dls sl ddie® HdadfiOcitctse Ols d jdz@ s didsjesgrddidgd Y J ) ¢ &
sswdadw Sty O0sh j2 MmMtejHr HMmMtcjHMmMlsattd dL d&3j dzj
s5Cdn ddzlsjteo OkzOR L dzOyjded?2. s 90ydzj2h ddg tsftss
fd &34 MisdzOW o Mbstej YO  Bsls,! , O B Erissfay 12O fif lsc@fdadfsifn lsdz@
T ftejH (o t5H € alg2016;E L GekcRin S.ef aF, 20L6&).s

Kjdzo : driEyjdedj ddzH S Oltstedz" 7 Mots2Mmlse + dzj d3j dals
tew M¢ lemngceap 20 Isj Btcd Bz d d tcts o O glztzm i) 2@ @FLitsdzse®O Yy d

r dzv drikyjddwy ddHdS Oltstedz = Mo ts2Mmilse 1 dzj d3j dzls dzt
tew S tseor 7, ftotz@L tQ plc@dgttdeed c d Bdztso [ s 2AdLBE2 A
slsBdtcOdzdm: ot otej BY o jcJls0Oydtsdadetsddsts didj usjdfislsio0] disl
s tc Hj2BEdEdRH U MS dn ot difndgidaplsitizg d3tstel B OIS iddsolidf¥isdgts ! d
d dzmistc iz d3j dzls O dz! dz® € Is d od@Polsaiixidisigits OdzOdzd L ©  dzO v 5 d3f
WHittcdzssdg toj O€ Is {tQidzO e Isd € fn. dz. M ¢ . -® B M susB Hy' d Sste)dat
MYCistetsdBj sted d o  dzO ecty tes@ilsftsiefdyd) M ¢ o § to dlg Is tYHssia] dzgl bipf oz,
Gtz sets fsdzdlsjrndzdu MEitsets kddo jtemdlisy IsO

}s jLbkd SOO®R dMfdj Hise Oded v sftcd HJdzj dz Tte
sjwtedlststedd ( shmd2mMis2 A jHj WByddddzs fids dls O Sdzj jd3J teiglscizf
BOCtesWdIsO dzO Ijtetcdlststedd vtsdi3ME 2 B &ZOMIS.

Its twjLikzd OO MlsOlsdmisdyd MS ts2 sBtcOBBISS
9" Wodzj didsH j tapis@dednj o Mjns dMmMmdzj Hizj d3r 7+ dzj 3§ dzlstse o
tOMmy o] Hj dzj dzd "dBs®BO Isq gigdzks s ko §f
ykze mlse dlsj dz! dsz@lfadﬁ;@&@%ﬂiy tizls
Slsdzd yoj By st ¢ j 5~ d BdY

[ftejHjdzj 2O o™ MBCOW oL O

CFOLFORFOCFN
o o
Y
n
&.

T TG TS =
NogIo =

usts &y jils co st
MsflsOo bk Cteky C

2 Mmdlskzoydd
owLd L dzj o3 dzlsdzsG 5
d

d,
dzts d3
J MEts
ddsisfn
I v weodzj dzts, Yls s dz@dstsdz;; h dte
ftej Hdzd § L dz2OyJ dzedv fts 1Sfr]fr]Cfo
nOtcOCIlsj gdwizeehrdnsC 52 Odzlstetsu’lsc

WOCIststc® tsftejHjdzvwjlsmw fsor h jdzder o[ L dz09qJ dedfvingqd s
J H O dzdzts 2 tcOB IS j gL Izu;dzf dzH d € Ols stcdz" j Mt
ffMdzd Hizj dstsd3 te Offds) dggaiteff B tledpj QS odzGntsC dj L dzOyd dedv T
Sk BEtOH O, [ OcG dzd bstg detBilzfiplc@,, wddEME ©, v liso)MC O tad
Stsd3 1 dzj dzj dzlsdzr 2 MtsMmMisOe tvwmMéd Bdz hddeflso O cstcts
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"'OUaGQ s j tedz  H dzw
Bs? dOCtkkL S22,
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[lsdzsmdlsj d des 8] e tsdzOdz dets? M jydW¥dsd ¢ dzj d3j c
UEBNEBEs B cdsdd, msdls sldjlsdls! , Ykt shss’ 2
v 5 BNS 52 ssmomanog@pm¢mtpsmw ftsorh jdedgr 3 MtsH | to

Lisds O d EtcOdBbdzdr 2cwiin@QAtsdz tcOMY tsdztey 5 dffefdsiiijle j oo disRC |
dzj Wlsj ¢ OL QdztsyifigOdets ils®Mils: , O dd3j dedes v tsBNC 2 02t
fsorhjdzdgr €3 MBSH jtey OdedJ &3 N dJesSCsets MY J SIsteO = ddi3d .
) cbtsqc{fr]dzci tcjHECBBL]JBIdz dZf » d ttOHdSOSIsdo dzr - .

1ts tojLidz sOIsOd3 H Odzdzts B 1B\ gfstipfitpdz jj HiasAsOydgd{™ 1 daj 'd3fzdizlsa
W MCd LtBOddL Jso Odzdz’ 7 ©O2b-HREOL Qdth)d AR K
My B 2 Mlse © deivfifiSlds o rLadzO Y dIs j dz' dzkz ¥ s fiyftske? jtsoleddtOm s = ts1BS
Gitrndddud MEBets MeMmMistswdzedwy BCteky O M j2 MejH™ d o
ftocdqtesHdats? MsMlsQodzvs h j2 otsLHj2Msadw dzO0 dMmfMmdzj HE

uff d fdekls j ©Ok "

1. Landolt E., Kandeler R. Biosystematic investigations in the family of duckweeds (Lemnaceae), Vol. 4: the family
of Lemnaceael a monographic study, Vol. 2 (phytochemistry, physiology, application, bibliography)
/IVeroeffentlichungen des Geobotanischenitatst der ETH, Stiftung Ruebel (Switzerland)1987;

2. Favas P. et al. Biogeochemistry of uranium in the-glaiht and wateplant systems in an old uranium mine
/IScience of the Total Environmeiit2016.7i s . 5 # 8 .-368;0

3. Sasmaz M., Obek E., Sasm@azBioaccumulation of uranium and thorium bgmna minoandLemna gibban
Pb-zZn-Ag tailing water //Bulletin of environmental contamination and toxicoldg®016.7 . 97.7 = . 6.7 4 .
832-837;

4. Ekperusi A., Sikoki F., Nwachukwu E. Application of comnthrckweed Ilemna minay in phytoremediation of
chemicals in the environment: State and future perspective //Chemosphketi®.i u. 223.71 4. 285309;

5. Ceschin S., Crescenzi M., lannelli M. Phytoremediation potential of the duckweedsa minuteand Lemna
minorto remove nutrients from treated waters //Environmental Science and Pollution ReS@a2h.i . 1-9.
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l esBdzy d3F MBotej g dedets?2 G OQodteOLO JHSEd © w9l
flcOo dzdlsj dz' dzf 2 OdzOkdL BsEMC IR d O! s
1 Oh Rod,y jtoddhl, ststodzjlo @ [ . &.
N1 ¢l M) tets g gl M cdz®@bsydas S 2 ddmsdlizls ¢jsdkscdd d d&d
5CJ 00 ddi3j dzd OFC OH j BZEMAiBIgnat. Bashev@mat.@d3B j tcc Oe e

lojHiedyi dzdy cttOo dlsOydtsdedztsac ts u’tsde 1 Jd d3dzd o

dzr @H OdgHdg) Hzls O dz' dzts @ | te@iz € ftc @y 45 fze &g toJ i3v wMmdse
&jHiso Oded™ v fddr Iwyjmisd o wjojcdsd
OHJ MOdalsde | d deOB BGisds j GtsOacfdz,Jlsthflufr] dj i
BisSdz h j2 yOfilsdid L Clgey L OBty s dfy § 5Cter sdw Isj tots

Wisddzj sdw o ttMmidd MisOdzs OSCSIsdodzss tcOL o9 do Ols! |
O JHY dzgdzr 7 dE@HS AP OIS wtcdHit?, (2014 ; J scd&SONe d§Dd
sCkr 1 WWJiClsdo ddgimiseis @ Odzflasdz®C 8, dHOdzY ByJ dz2€ d ¢
sz Lso OdzdV dBjISSHO dzgj sBrtSHdBs ftosOdOdzdL Jqiotse
dzd ydzr = o dHBe cteOQoaddjlsteduyi MSdr dL d3j toj dad 2 .
RfA SHM J RO to dn@dzrL.d f dzdL S d i3 fsCter sdj o3
Ol tets@ tc 0o § df 3l to diny jyipsS O dz3d orBttc OdOdzdL dtclzj @3 E s
Yyomlsdzsmlis d , duL AL ct smMe j sdzs W sdzH € B ' dzd !
Ot tese sWdL dud ME dnr-u s Y By SwO WBspisAsdudidsn 4§ tf dzj H 2 0z
d Hte.-p, 298 YyOcdda [(JJ atedz, d 20EB5,1 @d2jlj7 H OdzdzOW 5B Oz
dmimdzi Hse Odz0 O@ d @@ g EWldazdazdizdMm ¥ B3¢ Od3d. 11 m @M dzts il
ftetso jHjdZ¥ RBOMhIlsOBdzr j OodOH,  MOdzlsdzf §flstb@BBK? &
19657 ; | Of tsdzj dz€ 5A) d  HJtoy ) O dAd@nisEpdsdf ts dzdrj dzedeS tGOdS On
ftescteOBR ¢cf dqtetso OW | 6O Qs b0 ygBngv 13dic gl @D @
1993A) . [ stem¢ OW dzOB stelsdzOY ctcOodcOL O jHEO tsMmEzh j
I'sfils myfdatsf e C 565 Bistew oLy d) edgdldmdstedhyc OV ). f OH toy §
mMzjHizjls bk tsdgvdkls! ydWtcse s dBtsH j dzr DTOIRS dg@ dz) dzts ¢
MsL HQazdzizf L Zdz' Is Oldnif tseiad @as G dizj Istcd YjdSEHE S terOadholz Rz
o s OC o Ols sAmdPrsen atfalf, 2010, 2013, 201U sSH 5B dzOW  tc OL datste S H dats i ls
zO@ SHdats? fdzsh OHd fLotsdzwjls ftso jMmisd Ish Olsj dz
CtcQoaddizj stedyj MSdr dBOIjted Odztso .
dstcOo dzdIsj dz' dzr 2 § PzO bz L sBYJded H fsB tc Odz' d fBHto
sfdets o dzr -~ Otc @9 I8 jj tf ¢ fiplsg QU dny dzglztzle dOMhflsi OB Is ts y dats iy Is
o' ftsdzdzj ded V) , 2§ WLOvej GFlBe@s). d daOs tce BOYJ W ff 64 to SOSAPISIIALL |
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® Bt-cnaney,

. iﬁﬂfﬁgﬁg::sﬂ""a*'e” £y A=100*AI203/(AI203+MgO+Ca0+2Fe203+2Fe0)
st n C=100"Ca0/(Al203+MgO+Ca0+2Fe203+2Fe0)

.o FM=100*(MgO+Fe203+Fe0)/(Al203+MgO+Ca0+2Fe203+2Fe0)

* St+Grt

Ouarpamma H.M. CemeHeHko
(Echpemosa, Crachees, 1985) /

| — coBCTBEHHO antMOCUNMKaTHbBIE NOPOAbI,

|| —xeneauncTo-mMarHesvanbHO-antoMOCHINKaTHbIE,

Il - Lweno4yHo3eMenbHO-anioMocunMKaTHble opTopsaa,

IV — n3BecTKoBO-antoMoCUNKaTHbIE,

V — IMUHO3eMUCTO-MarHeananbHo-4eneancTo-KpeMHNCTLIE,
VI ->KenesncTo-kpemMHucTble,

VIl —marHeananeHble ynsTpaocHoeHble (YO) opTopsaa,

VIl - wenoyHo3demensHO-ManormnuHozemucTeie YO optopaaa,
IX — LenovHo3eMenbHO-MMUMHO3EMNCThIE OCHOBHBIE OPTOPSIAa,
X —U3BECTKOBO-KapboHaTHbIE,

X| = rMMHO3EeMNCTO-N3BECTKOBLIE.

{ d.fs ZOMMdY S OydsdzdzOY HAOCLORBO 1 .1 . wjdjdajdeSts ([ Wiej Bso
] dzOdzj M j dzdz' 3 MEMisOo Ok § SesH EOHBYMSE B2 Mittdd. J ddzj tcOdz

I sdz hddzmlse s BteOL Yytse slsdesmdIsmwds ¢d fpsje-dgjsie ¢ fig
BOG dzj L Patiz'dzilzE)  dzd € Olsdzr &3 § stesHOM, Htod L Issd3 € tsdzy
f sdzj 2. 4 BtOLYO LOBjIsds o" Bdo O Ismw dL sBh j
BOG dzj L g Qdizj detf IS risjts) OBY dB SdZSO ™ § d MmMkOotesdzdlstsar
OBW dB sdztso ' iz fn dzO dzy O d3d mMS st j ofmjcts f totsls ts dzc
oS OdzscC | dzdzs e s O j e OO (sBSE O jd@ CaO, Fe Ot
MdzOdzj y ddkj j s fddz dzs $iBAzg 9 j Ezdzts §30 ) ts HiYAidy. 6B jdgd iR O
O Is@fdydg' dets ftsor h jdade'i Ll 7L &Ry z@hHivd .BERIGt di  %.

17 dzd " Hjdzjdzg MmMtejHdzed] MtsMlsOer HdzYW COYHBSE f
sBtcOL ytse, fsfOHOshdrn o {tetOdzdydzzr tsB dZOMIs! I
slstcO) O8 h d - detisliPls ‘dztsP §etsH ZOH Yy M2 fMmjtedd, Hdzw ¢
tOL dzdyde" § fibtesnddB3dud MSdd &sHizdd M ity s

J B dzj cOzse d yj MSsds f dzOdzj tcOL dzso dH dztsisd ¢
BdBisdlstByH e Mz H BelIs)dd IS(OC % J 1 stel dGetisdz fiply €8 'd digef |
fHj o) COrtpeERds,H j e O d B3 d @uFY G BHBI( ed . 2) .

{ @) jsecceOl dujBEYS SBREJERSe g H dzs s j 2§ 1S tofs HY rErHEsyifiC jisd  fifpj jtd
Bt f) dzO dzj Grt-Bt fi) dzO dzi BBt il dzO dzj Amf i) (2O dzj
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dtojHdd) ~dB3duimcdy MmtMmisOer d fjiltesndBdud MS
| B/ 2| I M WV, IX XI

¢ cezs sBtG 3 3 3 1 1 1 1
Bq dzj L Odzs @ Bt BUBt+Ms | BUSt+Grt St Amf St Amf
Sio2 61.82 61.70 63.51 61.11 71.91 49.84 49.93
Tio2 0.50 0.85 1.05 0.95 0.50 2.07 1.25
AI203 21.91 18.29 14.73 17.22 13.65 16.68 14.26
FeO 5.41 6.85 8.65 7.39 2.88 15.49 13.02
Fe203 0.60 0.76 0.96 0.82 0.32 1.73 1.45
Fe203t 6.02 7.61 9.61 8.21 3.20 17.22 14.47
MnO 0.06 0.11 0.06 0.04 0.13 0.06 0.22
MgO 2.10 2.81 3.65 2.72 1.10 4.81 6.90
CaO 0.54 1.40 0.48 4.35 7.34 4.00 8.37
Na20 1.66 2.34 1.41 1.40 0.96 0.44 3.66
K20 5.40 3.82 3.07 2.51 0.37 3.42 0.34
P205 0.00 0.14 0.09 0.06 0.12 0.10 0.12
Al/Si 0.63 0.52 0.41 0.50 0.34 0.59 0.50
Fe/(Fe+Mg) 0.59 0.58 0.57 0.60 0.59 0.64 0.51
(Mg+Fe)/Si 0.13 0.17 0.21 0.18 0.06 0.43 0.45
K/(K+Na) 0.68 0.52 0.59 0.54 0.20 0.84 0.06
(Ca+Na)/K 0.51 1.08 0.76 1.58 12.16 0.69 27.06
Al/(Ca+K+Na) 0.81 0.66 0.81 0.64 0.53 0.69 0.34

t OmMMmydls Odadz’ j € da¥julddoydrdz’ tslisdatsh j dzd 2 f StctSH tSt5B o (
fsLotsdzvs s fqH j dzOl' teWH L OCdzs yj ded ?:
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ftoj HMMlsOo dzj dgdzr = d2O tedfy. 1. v oMbt ddW ¢ tc@N (CCHCs tsficts &) C
Csdzdyi mMlsots or Hjdzdeh jetsmw ¢ jdzdw BM dzs dzOH | Yy des dL A3 toj dzfs.

It ftsdzizyd dzdz” d3 H Odzdz” T3 dgisedsU dzddn” H Fdedded ¥y t©OHd C
Otefnj des{ b dHls© 1) d cwOWdS ¢ tote jodzdiZEATOQ o /M dtdiplsij. d3j2 )<
1 jtoj n BHOWHEIE Octs j tedisH j MstecBydd & ctwOWdSk ¢totcj dad
sBtcOBBISC .
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GHKT yomlstsisdzr 2ETW Qfjastef,w OCIsdo RUGEPL th O O Y ddhHls 5w dz
OB Msdz¥ IsdzOW Is j, ol Izj dspostizdetly y 1filso 5 Olstsdsse 6§ dzd v, o7
Ldzgj 66 J Isdud M¢ tsdj Sy jidecbds, o1"jH j dzdoh jesmw ¢ 1 stsd
GjdzdwY dL HOddzsG s 1 dzj t®ds)jlsfy Jsipd st jodxtnskaydpds?, mls
et al, 2009)

ClsO o] sSBcOL 59 OdzdzOW W Stz zO tsMmdzse ' 9 O4 smw  dzO
B3 ctc Oy d dy g ddg V¢ tc d MBPlsladdef UIg I 'ts f ted totsH dz" = d3d dzj tc O
Olstsds OHdBGEj dedzgsets LB O, WwWodwjlsfpv dzOflstsdz’ ¢
HsMisdkts thikh j Mise dIs! SH Rz § 67 ff 58 p d W tets A "OM 1§ filskigEeWd
fsojHjdzed] BJoetodtolze h jets tcOHESGE | dedzsets Ol sdBO W st
ot 3" ftesMmisr n =~ d2dpswpddigfs o =S hetit@J0HPIHjo v

tdLizd OB MEZYHY dedftgOW S 2 IsjteddtsH j MsteBydd (ted
SHddzZOC B 7 Blsydetseo Otmj desf Jiedls©® dL etsda d&J M
sj BB jteOlsztej . 1 dz2 h OW yYOMmls! ¢ j @B, oF g HXY jAstdyfiyj dbt
ZOyddOjls wwOmyf OHOK! mgammgwxsugsm@dz;qmomqq fd ter

qd dzc;dzd(zopmmm$u+ jilsMCOW, .ykntetse, 1960)

[ dde " d] Udﬁcf (tedfm. 1), ojtemybeaf) BC G Yy B,
o C dzs Y ded W tcedn BJde tOdzses o B©BtOL Yj odzd W0F 61§ i
Y dmMOde o efd desf dqtedisd dL b3 Miststesy Hjddw [ dzd B3y
fdS O Hdw tc,vao HHwOd gFo o Hozs Q) tef s d3d f SHIso jtoy HOJ
MsHjtey Odzd W o HGWHE PS B @ Y, GEOESEEAPSj WS dipdgjiz
dsddD, d B BOHEz 3.

Cdzj eedw OCIsdeo Oydd OHd G j dzgdetsets G jdzdw » Otefny
80CCOdz BBz , YOMEB Lspdur‘ W PYst®ydsdedz” § f OteOd3j Ists
Gjddw o Otfmjdsfdtedlsy dL o&j MsstesyHjddy | OlOdS O
i 152CCOdz/ Bsdzr , yOfigblpds 2. 1 icAtdsyStalzdzr j| L dzOyj ded w o

f OteOBj stetso ftotsc detsL dtelz® Isd od jipslte s fdsjndedordzdets fidste ) jta
stsdzyj dzstcOydd dL d3jtej dedetsets tOHIBSGE j dgdesets @ dze
B Miststotsy Hj dad {12-85@BJc p ff tlz's OF) , dL | OlOdz d dzMC sE 5 ¢
006 pm (' "OF).
sdzyj dzlstceOydw f j tco dwdds:c = Lo jiipsdowts jodsj fipiaz AWy j to dzr
o d dzts, dzj pfitc] o/r d(Kyprs et al., 1994) { dzd Wistcd3dtclzs Is
sCtslsj B j teOlskztodz” digd Wdzs JHder &3 slssC ORI, o Mt
J detstdd o ddsjifiststetsy v j dad W 1 QO RGP ela@O 5 6 J dzdW B ¢t
o 0Oyjdedzsets (cff jtoo dydstsc ts&)O.n 9 0dzp@ el o g hizic dzts Is dat
j dzj Btoj Y’ .

Il otswsdzyj dzelstcOydd tOHdtsE j dedesets G j dzdv o Otefj «
U-Th-HeH Olsdtetso Odzd W . t jLEd OIs' Mlskzy j dzyOlstsets iy d
MsntcOdedetsMils! G jdzdw o 1 IstsdE BIdej cOdzj. v OSddZ BB o
Bd dzj tc O disT-HerIs d tetso Odad W .

t OBBISO o' ftsdzdzj dzO@ ftod W ddzOdzeMtsoOZ7-0§08H H j oy € 4

g d dekls j 6Ok tsr

s
o

"M
m
j

1.1 OtcOdetse ., 1l jtljtftse, 1l . cizld® 6¥6d. H O s ddkj dzlsdeHOdyS @ Is Hade OedzoL
B dzj cOdzdL Oydd. 0 ¢lstsdEidzOY ¢ dzgj scedw 20 (2): 170

2.1 jlsjrlsdds ¢ 1. sktf kddzj eOdzsedd : bkWiBdesj {tsmtsedj /

3./ ddzgj e Odzr . ¢ 0o sydzd € . vtsds 1. s OBstetsHdy j 1 dzj d3j dals' .
dzd Isted H T, WesmW¥Wdur . ptefmd dedH "™, Odzlsd dizsded H T adMmdAiEzIsdHT .
skfdzjlsmecow ¢.[ ., -sEatptsoundl, L960RLEAL1T7 M.

4. v ztcOjo nj.tefdz R. R. md dzq w d S mdzsdztse dw ZtcOdzO: U Yd
A

1RROU[IRYAJTtS, 2005, 407fM

5. c¢ketsody .M., 44JHL o¢.f., 1TdCilkjeo RrR.I., sBlstse ¢. 1.
Gjdzdw o CtdMmlsOdzdzdy MEts2 tj " jdsiSyls tflzdis d¥ts] HHEG Idsotftdtnts@Eodtiey . A3
(1): Ii 22. https://doi.org/10.1134/S0869590318050084
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1 sSLHdww MIsOHdd tOLoadlsdw [ B3 big ipldsE sdz0 Hoal dadE dsty
tcj MisOo tcAryiffds o b2 ¢ 5 H Odegef dig te(Q dz' ydgrded Wi Qtc Oc j dzj L ¢
G tc O eRQlss Is d Is(sgiasiPC #f edaPle )] LCodBXa Yy § 9 B p OB i3] Istcd d
l do HCpY, 1 Odzls™ BOj% z. s
INjHjtOd detsj GtMkzHOwfise jdedztsj BE¥ HY jlsdets] BBEOL 5o Olsj dz dats §
CuOdSjsk jteBltedMS d2 ¢ s wegilvivdctgyanids.fud s j Is &
Rzl ¢jsdscddtsq | dpEed et @iiscdd
10 bjttedlststedd wjojtodetsets 1 tcddzOHBY ! W B dzOY OF
f dzelstsded yd MSdi §otesHr, MdzOcOs h dif ce®) oL 52 HEED
Hy HJjteor j;LOFOHE&EZ, afsBYIs o MtsMisOs dvohT 6P dadzm
steo | MistczC Iskter sOtoj dz MEsets CtoOIstsdzO ( ), L Od
HPsHlssC z. 140 smtcj Hinlse j dedetsj MBsydzj dzj J- orhj
sjtesL s2MEdn Issdzh ttOMMdOlstcdo Oj Isfqw ¢ O ffTaOH o d
dzsr BOjo d {0, 8BS dJ2OPBMY o Mkeh Jtetslsdetsdz
Cds ftcd Pdtoddsj S8z dR q teiddy. d 1gksh desfylsd 6
ffj o jtedets?2 yOfMmlsd [ jRJjteMits?2 Lisde ([71), o Itsd

SN
9 dzd
s t€
O]

N
o - SQ_W

o1 MO® s @ bsteds d 5. f.), Glhbklshlse ks (]
j ez S sets 5w MO, |-OdzdAdd§e Ofen | Q g § & g teiO dz
j Sctsht orHjdvslsfmw cjosdscduiNSdid d ¢
scyjdistsj if Medsts O f P4Ede O BafQts j dz' M€ 5 @t S Yted Ksmdedd L & 3,
sded Ui MStsj LdOujdedj f1 LOSd yoOjkmw o Istsd,
jdzj dzgdw HoelkrR Ctkzfdr n MistekzClskzte A j dzdets$ OdzH d daC
Ctcze LOHOY HOdzdzse s dMMmdzj Hise OdzdW o - SH ¢ dzd :
HdMisT & cdgj 2fse) Oolsibksddscts J Odds?tlstsdd
) 8Odz dzr & OMMsydOyd?2 d §OL0cjdjLdhse, dzO i
By Wottdidtetse Odedw L sder Mtsydzj dzgj dedvw, o) o7 BftS
zdzj dzdy 1 Isdr LOHOY dOBicOdpPaygd dz@ Oicg fHis@ o
detso ts2d dzdtsdz'  dz' 3 Mdzts o O BJ-3J DB D W finelg oty 2 Istj
fdsdydzj wdjl d s .

1l jtesetcOWduj MSdy dzOBdzEH jdzdw ft5C0OL Odzd, Yls ts
qLbEyjdedzts?2 [1 N deesSt -E0OGE s Hs 0D dyf et @ dz@kz s &3d dzj t
f OOc jdzj L dmr . vydlsr 90w, Ykt sldsfdlj d ds d
o0(d
H

J
[
W
r

%-Qﬁ- G0 we g
I3

qmwg

7o -
g =

Bsecd &ZzOMEse Odzdz’ | d3d dzj ©Od dzr § ddefistelzdsj dals’ s

W bOCdns fOtOGjdzjLdMtse, tdd d -$ 0O iflddaftzip] dzf t
ZOHo detso 52 L sdz .

J ddzj cOdz! dzr § Isj tedstsd3d.ldtcr dzCinlsas@tBtg dgd lsotads j d3w iz h j f
otemd?2 Btef@GBldis s se s Isj ted3tsd3j Istc O, Holdawey K @ 0 (COx)Is ts 18 ©F
dzOd d3j dz! h Iz OB Mtsdzs Isdglys GwfdB&tzm (2% o j H§ dzd d T
Isd BY § BedrisEpmar( 1 9 7Re)chukfLavrenteva( 1983) o hdesitsd HJOY O
sls 555AduHts 9

dBMsdzt Isdz@vic j N izt @ edxists iy d dtff @ d-€ 6 @@y | {GABRs
BOtt difddav@ay ( 2001) tsyjddeOjlsmw o NO.8 ¢BOt ftd
syJ dzj dzdz" = Hawalddh;Hadfiyh & Kennedy 1968; Goldsmith 1980; Gasparik 1984;

Koziol & Newton 1988).

I hjk¢ OuQdedBtsjdggldaveay 2000)d GASPB Otcts difoldaway( 200d ) BT
dmf sdzir LI Off € tsdidmjes &dzd 200 4) ftcod t©OL Ol d
f zOc 69 @@ j(GBRQ 5 ¢ tc O-#z0 Is szl ¢ W aodzPls d 5 ¢ ZGBMPp GBVE, 5 (
2014)B Otc sty Is tc
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1 - naparenesucel 6€3 MyCKOBHTA; 2 - MyCKOBHTCOEPIKAIIHE NApareHe3HChb].

4nj BOdYUiMSOY COklkO [ j2jtMCt? dOHeodd EHERdsstdzs (¢
BzMCtsodlssor 7 B3qdzj tOdz b § ozt De@cy jzg j Gligs? . HE @) dzd L (1 Odzls
SOkjd MCd?2 KukpOdgstey2d ui MSd) Csdf dj S M & CiOdor 05 & Jzdzs 2
bj & j cOkicdy | SEHBGCEOMT ¢Eoilmey @ bdnts ks j ddj " o ds?
dlsjdv) [ j2jtmMCtet dOHoadEO.

tzts i3 Js d ®BRYJGBMPG j 5B Otc tisdgiddste 'O dz'  dizOdzrddt| dag jts@S \ d
Yyomisdw fmddzf©Odge s OO ded 1 Isd BlOjtets dfg dsktey O WY
o B sOf jdzdlsOr lsmizlsMmisokzs s Mddzd ¢ Olsr Odzé o
hdetsC s dmf sdz' L Al RHE 2Ge §-&O @@ | sGAIP (tBtfz Is to
(Holdaway2 00 1) dzj dBtsy jls B Is! fted d&3j dzj dz

GBPQB Otetsd3j Iste ©Mdetse Odz dzO MgniEe te @ 8 bizt§ SHoitRpg OO0y o W -
1991):

0 Q0 AY'0 ¢O WO AY0 o D WaYaald 00 @YQU

@ @ dY® ov 0 "Q0a™Q 0O (1)
O aY'0 ¢O O AY'0 ov 'ODa’Yaauv 00 @YQU
@ @ AYQ o0 0O a"™Q 0 O (2)

rdzv B Ot@®BBEYsePdj dalitg Hsjindz! ¢ Mte j H digldavmy2 G Asm)dz0 SO I 15
oroajHJdzO ¢t dgtshls dzv dBe@eBrigndvich (1996), Gangulyet al. (1996)
Mukhopadhyayet al. (1997) . sL WWdydJ dzlsr OCIsde dzsflsd Gt
CGtcOdzOIsj BT dzd ff sdzlz yj dzr MMullhtpegibyayetsal. W 6 & &R & tc ts of Gecf
Holdaway (2000, 2001) df8H j dz! OC Is d o dzts tistfFuhimda(@.c Lihtsey-tDB8P
sBL WHdyP§ iz b detsisd W dzse s dls O, dMmlssdzd Is O, O dzdzd Is C
sq d mOds M fodgsh i s f OtcOdR3] stetso [ Oezdzj MO H dzw
or 9 JH jHaliaway( 2000) Hteo € OE&disGUHBSEFE RS Istc O, d
B H Jddizdsd sted ydzse s yd Is o j toceakliomdysyetgl.tlda®)e s ttOMmiso tsteC

LicOezdzy L Oo d Mmd dzsfiisigls Ged,o daf i t$ezO t EGRBEB g jo ' ¢ dzWw H W |
Mdzj HE h dd3 tSBILOL BA:

0p QOI P TWYPPEPON D QOO Ow ¢TT1&NT &R oL
LU WC RGP L P X @ (R ol¢: 0] MY pYv  Yas @Ow
0 "QO ¢6 D OX PYHD @O0 0 "Qm ¢6 MO (3)
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0¢C OOi dp TBIYPEPON "0QMOCE O® p wPsk po K UYL
PR G W po@®d XT X8I T@YPYL Yas @O0
0QMOC GOYPTH VRO YT  pp RP @0® 0QOCE GG (4)
G HQag Cah Cacg Feg Feh Feg Mga, Mgbd Mgcw o dzw ¢ Isfhw ff tsdzd dzts d3d O dz! dz" d3¢
Hdzw Ctsdg] ydgr = ydzj detseo G tcOdzOIs O. )

1 Otc s BB tc  d3] dedPdsz R dias®0f P1.4C B O®BISH 7 8 hazvy  d3j IsOY j dzd
MM HdOY OL sdetsdz MsKpylesO o TW al3d Edp B @RE&RP ,0 O 53T WOa |
Blsdlsj .

1 Otcs BBMPIs dztso Odz dZBOB OBy HY B € sdzj ydzr d&3d + dzj dzj d
BdBIsdIlsO, dgkzMmM¢ tso dEdPes&dCrofviey88h;8dsdn@e90): (

00 ® AYQ 00Q0WwQ) 0O

O §Y'Q 8D EYG 06 &d a"WQ 00 (5)
00 & dY'Q 00 QWD OO
00O dY'Q 8D AYD 06 ad a"Q §0 (6)

| ShH&GBWPE Osdj IsteO dismidrszj @S lsdo dzsflsd ¢ tcOdzOls O
prh jtsf dMOdzder 58 Hdzv GBPQ

LiIeOo dzj dzd W L Oo d M EHEENBGE)( A oRzf g ste" | dMYf sdz! L z¥
GBMP, ddsj“l fdzjHk®hd2 odH

0p WOip T L PO OQE GO "YU PR UXTP UL Y8 "0Q &
0 OO0 p ® oD@ CoR}Yd OoX® W LO@X p @
O PoOCITIT PpYOFPW ULVPCHFWTO TP L OQOO GWFOw p
@ UOoG® CTTWWOT op T EWT (7)
0¢C QOip T UL YOO 0 QN6 G YO pPxumdu VWas 0 "Q®
0 WNAO0W o p p @ C o8P © OXTM@D ©® CTH p @
O PoOLRYW PTOWMI TOTAP O TPHUL P QDO HWOOD
¢ TT W B I VOB p © Cp T BWY (8)

GHy Caa, Cab, Cac, Fea, Fb, Feb, Fc, Mga, Mghb
Hdzw Ctsdgj ydz' = ydzj detse cteOQdzOs O.

GBMP B O tg ts dff jidftatffy dzH d4 1C B OtB 4. W B Ptoy Ode j Istcj n o O«
NJdzjLO o cttOdzOIsy , Bdtslsdlsy d i3z mnHadawfag j 2O O edd
Bsdz. % tsls BN jets Y jdzjL O, MbtslsoGHMAY J dedzis O bfige tog
¢BOt M BEZyjbtsd f§sctejh dshisd GO ddHddsdj NEJEY j e
~rdBJdyd Misets MsMlso O kyoOfmlseze h i W OL

t JLEd IsOlIsT B Gtgjttigflfstejdgs3ts B Otetsd3j Isted yd MSdj tOMmMydls
szfmdzso dw Wstedzsdtotso Odedw dL 2y dede" = § stdsHY jdic otz H
J L Jdrj'H 2R s BB%%BMBBQGWJ&XG“OU f OttOGj dzj L d M
d d3j daj ded W ks d 5 ¢ AZGBMB)o s Gte W) 20121 (
d
tc

s ls dzj Coltster j s dsf jcObiedy j o BOLSd) siedy]
Ocjdzj L dfse B jL d3tshySs ond 1510 olstyfj SRR O tc Gtz teie)<iz stz
s j tco DO g CGBPYQ)), 0.9-3.2C B8 CABPYD)), 0.92.6S B QGBMP()), 0.83.2

CBOGBMRDL) ) ftod L dzOyjdedw i s kihj c@E s SBIEOS BHR G
BjLBEMC o dlsser s OfEQ tc Ofdplstijte o@D dsdH d @Y OL 5 dz® SH O o o
1455C B CGBPQa) ) 68U dBPYL) ) ftod HJO§ OL sddAds.j &3 j ©OIs
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Grt-Bt, GBPQ (a), GBPQ (b), GBMP (a), GBMP (b),
- BB®BO oC CBOt CBOt CBOt CBOt
9 630 3.97 4.4 3.57 4.4
5445 580 4.871 5.3 4.71 5.4
5785 527 1.47 1.9 1.37 2.2
4098b 520 2.2 2.7 2.07 3.0
50091 625 4.1 4.8 4.0 4.9
5267a 500 1.47 2.2 1.17 2.3
830-10e 615 4.47 5.0 3.9i 5.1
9941 600 5.071 5.5 5.07 5.8
2465b 590 2.11 2.4 2.0 2.7 247 2.6 2.2 3.2
2465v 550 2.0 2.3 2.0 2.7 2.0i 2.1 1.87 2.9
5442a 500 1.17 1.6 0.97 2.0 1.17 1.3 1.37 2.3
9961 505 1.67 1.8 1.77 2.3 0.97 1.0 0.871 1.7
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