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Weo dzw j sy dzOdzd we 5 O ks J dzdkk &6 €6 9 S fig Wdery O( 7 )S BSils Js
dzj et ls tCtkzedzr j dLsd3d sted ydz J d bEkf dtshj
Bdzts ¢ sy d dzj dzdz" j dzj f cOQo ddz' des?2 W tstcds SH (
fdiedlsO wWodzwe Isfpqvw olstcdyudz 3 COdHEKEBIEks B
shdzso dzs?2 BOMMJ , sO¢ d ftesddL 90jls i &
CoOtyO.

]l stetsHr dd3j e ls dzgj MEtsdzr S5 d4).Mils OdzH Otels dzr
10 HJdOGC @RI SONBtsyYySd ¢ stetsH dzj 3 Ols
tcOLBtotsMsdy o i tsdzd fsdzj otsh f Olsdsiolz RIsmmd J
Fdz2 stcOC Odzd j 9 'K HtsMEBBISOBsd) ( d sy dz@ daedL
N&,O (0040, 26 %) , vyt dzo ~OCOGCIS] tdzs HdAzW dafs
MsMlsOea ®© d tjLSB BlsdkzdyoOjls dr ls H j dtsyd
[5], tOMmMf sdztsy j dede’ = L QO H ddgQjin Mz th td & .0 yu t§ ¢ dz(
[71 oMmj ®BtOLY"r (twddzOHdd Ol dOcdzj L d Odz! |
h j dzts ydz" d3d , d nOtcOCIsjtedL 28 Isfpw fd dz! dats:
Cdzd detsL § B MiIstsfmisd ( ASI ) 8) sbB sif 5 @atzdsdzdizy .

1,768).

1y ded?2 ostfePhRigdes stcdzdtetso Odzgdw ff StctsH
s O0dzdL Oydd Isj 20 Mt HJ Odzj otedg g, Mmisr =
ybstsf o j Hg Bzv j BtsL tcOMmis GAEH SHotPfifd)C dntc j H dzd
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v OB d&dYyoO 1

mdduimsd2 MtshisOs MmdJ ded Istests ) fg 'qthedsts ¢ ez sdz @
s sz T ftesB T
dzlst , | 67-¢1- | 6 7-¢P-02 | 68¢ 1-02 70-¢ 1-02 | 71-¢ - | 443s5-96
02 02
SiO, 57,36 58,44 63,78 63,16 65,65 60,6
TiO; 0,49 0,45 0,15 0,63 0,68 0,4
Al,O3 16,29 18,42 17,22 17,6 16,86 18,74
FeO 0,49 0,5 0,49 0,55 0,51 0,57
FeOs 2,58 1,36 0,53 1,2 1,01 2,37
MnO 0 0 0 0 0 0
MgO 1,98 3,6 0,3 0,81 2,9 0
CaO 3,39 0,98 0,96 0,93 0,48 1,02
Na,O 0,1 0,16 0,22 0,1 0,07 0,26
K20 11,74 11,73 15,03 12,72 7,93 13,83
P,Os 0.14 0.15 0.03 0.12 0.03 0.08
CO, 2,90 0,78 0,81 0,26 0,26 0,27
F 0,48 0,75 0,06 0,02 0,64 0,10
S 0,42 0,15 0,03 0,06 0,36 0,40
H,O" 1,43 1,44 0,07 0,54 2,37 0,00
Ba 510 400 180 160 160 270
Rb 108,5 140,43 82,36 58,84 86,05 86,86
Sr 14,68 8,64 7,35 21,48 3,80 3,60
Zr 270 250 72 170 200 180
Nb 36,0 39,0 6,5 10,0 14,0 7,8
Ni 17,0 18,0 11,0 12,0 6,8 25,0
Co 8,5 8,2 3,0 3,0 3,0 4,6
Cr 33,0 23,0 61,0 45,0 31,0 14,0
Yb 19 2,1 1,7 2,7 3,2 1,6
Y 17,0 23,0 13,0 20,0 18,0 11,0
Sc 3.6 5.1 <3.1 6.9 10.0 5.8
\Y 58.0 86.0 9.3 15.0 23.0 45.0

RL O j fls-daHjOIsK| toisd £ dzd Is 5 9

ftojHj ZOE OB Gstig@ji 1 j dzv ¢ s od O dalssjLiddCEifEd  ds&zéz.

dzj IE6].

Cdf dzj S MO

[OomMmdoar

h j dztsydz -

t

ftcOo 58 HISBME 5

f s tc s 5 ) j & iEitasds
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o MmewiLd M dm dL&jdjddjd3 Ytod HJAOBSE
ftcj sBtOL o Odzd j 8 IstekH dzs Mist sk B s ugdzy bzifw
pjlesWisdsets oL OISO HSsricsdiL BIs wddz { jte s fiyd
(s OB. dz.
vOBdZdYyoO 2
tdLikd sGls" qRIBIs 51 dfbs cfitgd JOdEPIss a

ftetss °Rb 8y 8’Rb®/Sr 87Sr/%°sr 151
67-¢ 1-02 30,7660 1,4238 21,3600 0,7573 0,7114
6 7-¢ -02 39,8120 0,8376 46,9840 0,8158 0,7147
68-¢ 1-02 23,3500 2,0835 11,0780 0,7364 0,7126
70-¢ 1-02 16,6810 0,7229 22,5910 0,7641 0,7155
71-¢ 1-02 24,3940 0,3906 61,7350 0,8436 0,7108
443s-96 24,6230 0,4033 60,3530 0,8444 0,7146

Rb-Sr dLishtetsdzdzr 2 oBLtOMls £08=8133N0500839 dzdzdz.

O Z2OdzdiSr RIfL slststf des?2 MdMmisj 3OdSd ff Stots
nOtOCIsjtedL zs s  sisdatsmd s j dz'Rbzs 9 32,055 4eN 2iztlz
ppm) d Byjde dad (SE(dAE OMBENH6], Oy MO Bl i) B0 0 dzt s ©
HsfMisOlstsydes o' WHROAEIF({3 T dOUG HA»1. 819) .

Clsf sL g datktl toj Hj dzdls! otsL tcOMls SRy 1§ 5
SrdLtshtesdzdz” 2 oL tcOMls fd joxpdslstsdi udjOoade’ d2 145
qLtsRtetsdzj fjteodyds 2 Srd-LOss7slyf3dy N0, H8HB O
HsMIsOl sydzts tcOMfitsd s @dedatsy L dzOyd dzdf wzr § j to e
Slsdetsh jdead?2 1 dzj 3] dels© o  stoter GR tsdgj Ots H dztot
0, 7155, 2)(.IsO8dzd o j dzd yd dzr o yYJjdzsdz eor hj
COBBWROIdZ = BMOHBYdE =~ BeSHOR Mtej Hdz] G
C OteB sdzOIs OR ¥ ddz detse ts O j ted Odz@ntc joH d ¢ d
od3j " O h dn f sAA04) d( Os,5HQNPOE Is Ctsteso sz d M
t OmMmud RO-8edgs iy J dz' HAB 5] te SEMESY f K dHa] H f 5 dZOG OF Is
Yybsts o jteswWisdy 3 feslssdzdlssd Mdj ddlstss d&is
(2471+/3 71 Bzdz. dzjls) Ctetso’ j fSteSH' .

RbSr Olideso § O §stesH, bkydlsr o0Ov dOdsy
HgZOBE i) SOBsEY L GO, o jtsWisds SOLOCIS] to
e sdw. [d20 Mo OHOj  flAr § &bl s dd

dzso BBt OL 5o Odzdese s BeMEseadlsO dL tc Offdz
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f stetsH dedoHdsjo{i€OSN 1 Bl sfrjgjlsH dzd j - O OC s

yd dzlstc Ozt dzglz yoOfls! L tsdgr HdMdzts € Oy d s dzdz
sdclsdlstots? fMkzeWOydd L jdjd' & MkOdyjs o
1 4 M d3dz] dzdzts, 1 Is0O HOIsdtese € O st HJ

Gzt dud MY setks Mb® | B pJf IszOiigotzyvdz ] Isopivw mdJ
mMdadzlsy SIstsded yd MSdadsd ddzd BBSdzj § t6Odzded d3d TSE

[ dlsj ©OlktcO

1. 7062yje ¢.RrR., GCdzsddz ¢.t., 14dOhjo 1.RrR., [O
dLslstsf dzOY G jrndBdY ¢GOS EWH-TL &HH d .
2. stdH®©Ok! joO [.6¢., oddmMdEse® | .u., wujteSjs

L 5dzOdz! dzts fiyls ¢ L sdzslstsets  tstelzH j dzjrd@evO dzfig § tzts 5 O dz'  dzts
Odzsd S dzd detstedw [/ / [Is§ ud Mlse jldzdzOW G j sdzsedw. 1999
3. 1l jo ¢. 1., .ystgs IMzdzjtOLOtd].09, mskzicd ¢ Od
dtcj Hdzj f OIS BSREXEE OW 1 o sdzt yd-9 L dq)®lsygd] tHaj tdzd ¢ tc @ Ig
[ rssMitsets bjtttej2dz0 5 dtso" &3 6jtandBduUd MS I
[ObjtedOd mmmYIl Il IsjSls. MmMte 386 | seotsmMdedtemMsc, 2
4. wOcdqte ¢. 1., [ StesWj joa0O t.R., sk BLCED,
BOGc di30Is ddzjdis Odzdzts ¢ j dzd W 1 j dztste - @ Blz®) Ezfig Q S GLSS daf O dayj jislddls
{Isd ud mMse § dzgdzOV G j sd&ASedw. 2001. ~ 1. wu. 34

5. Cdgsddz ¢.t, 102ydeo ¢.RrR., [OLjBlYSN sgmbo j dzdzH:
mMemMisOe, ddidz§O@zEcdyr) A w240 déw, 1991,

6. (CdadHzd dz 1. ¢. U J § 9B @diAn0 s-@ gizls i §S dzdjdsictr |y ) ¢ -
CA & 61 wuufi . 1983

7. Frost, B. R., Barnes, C. G., Collins, W. J., Arculus, R. J., Ellis, D. J. & Frost, C. D.
(2001). A geochemical classification for granitic rocksurnal of Petrology2, 2033 2048.
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gt s rRAJTIRDZDSt O CVVRE
soOt s fvowvardtt RLICLLEIM JUlfrpVRCM SOT
¢6ff oM Pus B fruvof L4141 RrRYLESLB 1 1
dJfevfYrL@®guVuvR(C)

O ded fnd Bs '@ r fs S .dz® & . A .
1irdzMisdlskzl ¢ jtsdksedd OkBOLO d EBEEPEBGEHA & &jls
21 { {{ ¢ OwgKfzas,mC

1 O Isjtcted Iststcd d cSklsdd 9" Hjdzw s Isfmw
MistcOIsdW¥ stcdzdztsc B, Zistaft:Ou j @] dzd O v dB e 52
SCtsdzlsktcj d2@ sktsdzOdkhs ow , sddzdedtems oOow,
f dztsh OHtds W o dzjPbzdnd Bufo PR . JPZ ., slsdzsy jdzdw n. 1 5 9o
L tsdzd o tsMistsydztsc ts M¢ d&zOH YOlsts@ ts tsB tc O dzdzj
s st OMmd iSO 2 GO dzdzOr M &EO@B Odlzh & PYs Is jf dztsf
fsdzd B4 sOdzdzd yd MEsets d d34 H AR\ @RBIH ) H2) dac
odej Ndzj 2 Ltsdzgj 6 ydesegts ME dZOH YOlssets 5B tc O3
fsdzd d&3j s Odzdzd yJj ME s tstockz R dijVdzd JO Is & d3fiplstsiis ) g
Lied dzM ¢ S20H Jf Mzsh -b s fiplsdstyy dats 2 Y O fiplaxfdzr dif Qets s v
¢ dzOH Y Olsts2 mMdMmisj d3r sCdskztc dzr L d3B d dzfm
[ BEZzdzj 8 ME OW d Jtesj CMC OwW f dztsh OH d, 1
fsdzd d3j s Odzdzd yJd MS dj f tctsPZed@p.dzd™w o SBtoOL 5S¢

s0O¢ dLojMmisdes, Mlste GdsodiSistteodsdg” | d3 Jffip laftamesye
COteB tsdzOIs dz" ~ Ists dzh O~ sBl jHddaw 8 Isfyw 9 f
tc z H-fizs tc 3Oy d s dzdz’ ~ Is d tfusdpdzS so M@ d dzyiso ts6 § tod
( MOteH Odzd dzi & d ) d tofy i dzysakiss o © 2 ( &3d mdMmc
f dieigdsd deyytsfadss s 7 2 -C(tadjoL S t@ dHigo d dzipEd ts
Yyddet sor 2 ( &Bdtec Odzd RipP&ME af2) , ( MG dfzldzfp Isq 2
B Oteffdsd dzyytsfadaS s " 2 ( 2y€ k& dzOyfm Y dexs)dzr " dij] dzdzts .
L dzOyddded § s tej H j dz¥v j Ismw, fteidHj oMmjct,
Ctozf dzr &3d L Of OMORd d or H | tofff @EHAddsdis © dzd stc |
fOHjdedB, yYbt MBLHOjIs BdZzOectsftedwisde J Efc

1 OB Mistc OlRPENilzdzidf jjtcor | B dzOtclzy j dzr o
Isd teted ¢ j dzdz' ~ COd3j dedets z ¢ tsdz! dzr n tsls dztsy 4 dzd W
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tczHdzce s EZwda MPEHAZOLE] IsOdzdzts 6 jlded yjMEdS 2 tolz
ftocjHMsOoadzv e Is M2 MO-Otctso dH Az | B J dzr
MW Odzj edIlsO twOL dzd Yydets?2 ddzlsj demdo detsflsd d
sBtOL ¥ h dj -tofftsdgyfmadIgts o Hj dzj dedw (tedfm. 1)

tqfm. 1. ab@ﬁh@&sm@gwﬁcqomm@ﬁmsq&mewszLwo.
H 1S dzts d3dilin W CQuddj teidelsQ dzjiddd ¥ d cH & ¢ o P Y .

]l sdzsfypr M tOL dzd ydzr o3 Mssisdzsh j dzd v d3d
MsB 52 : fsdzsmMO fJtedd3d cdes M BGHJZOSCEBO ™ d30
MW Odzj cdls©O (4B®W) s CHsORBEZEBIIssd ( 10 %)
o CtcOf dzj dzgdWw i3 MW Odzj edlsO ( 85 %) d tjHSCB
fjtojrtsHdIls o Mdzs?2 M smdzjHkzshdd kB 9 Odzac
Hs MOROksodHMGESEs HBES®BISO M tjHCdKJ
l dzz stcd f Hfdatzjj o dzdpds d@3gj YO IsfmMw cdzj LHO dBOMMJ
p o' MsCdd MbH] ey Oddj & -B3OB DE2Y Pl Po 5 &
BOIs j tcd O dzO.

t Odzd J B dzd ftetsOdzOdzd L d toctsoiOfpt O diyfriedgtdse, o
GOdzj dzgdls d €€ OteB s5dzOIs” [ 1] . l1ts 1iIsdds H
dzdL Sy LM 2%) tOL dsMis: 8 M or M d d3c
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(1, 15 %) d COHMBW (0, 42%) . ] Odzj dzd Is |
mMtsmis ©o 543, fteddzi Md o tgHjdzOr yYykzomlseadls
dzJ sB dzOtclz ) j dzr . S OteB BdzZOIST ftoj HilsOo dzj dz
sfdeHoj &i3F 4 thkHT ftoesOdzOdzd L Jtetso Odz RO { to
ftoddsd M 2-OeSfiptistefapd sdzdz" &3 d §Jodzz¢ sddyd misse
&3 ssH Od3d , O IsOCyJ dzO O dz0O ezdizd Anidns]tds jdzdatz &2
My jSkteseo ([ oCu) . S to ts d3g G izOo dz" ~dzjiLdd), d3J ¢
sBtcOh O ls dzO0 Mjew odedzOdedw o MsCd C s
osdz ¥WicOBRO, dzr h+ w@gOo, BOtee Odzy O, ykzls d3
ded € § dzv , Isa@sde@EO] W ,dzd 5B d WWd dUsfistg Stasagdvw, od Istlslda
(sOB2Mz. 1,

v OB d&dYyoO 1

t jLkd OslodsaieshsteB yd sdzdzgs e s OdzOczd L O

Cozy a3 dels™, G/ Is
T tsBto. Au Ag Co Ni
03028 0,08 32,7 1,76 2,48
0302» 0,18 1,12 3,35 6,66
0302¢ 0,04 12,8 0,25 0,84

ltedd3d yodedj. ¢dzOdzdLr o' ftsdzdgj dzr © RLU OIS &
[drO2&sg Ot "CddzO . [ .

v OB d&ZdYyoO 2
H4BBHJjtyOdzdj (Gt ki flgj &3] ezlssBH O 3Fdzf C yodzm¢ ts
Cdzj i3j-festf B4 nd, G/ Is
" ftetsB| As* | Sb* | Mn | W* | Ge* | V | Ti | Cu| Cd* | Ag* [ Zr* |[Nb | Yb | Y
03028 | 300 170 500 | <5 97 | 13 | 1000| 30 | 70 | 19 | <1 | 5,0
0302»s 240| 700| 200 | 14| 270| 15 | 500 7 70 | 3111 11
03026 |1000| 100|170 200| 300| 9 [ 210 17| 700 | 20 | 70 | 14 | <1 | 4,7
lted dzj yodePilzdz' 3§ sz sdzd yJ mlse j dzdetsets My j CIsteC
fteso jHjdgr dzO [ ¢Cuw. ¢deOdzdL "™ or fsdzdzjdz © R G [
102 MCOw [ ..

1 sizelstdczH O ftodMmbkzisMmilse z jHsj figw 1€ rstizdey/j ldn.ls o

HjtejB8tcBkzHOR BGIsd] Yo, lsmw -JHO 7 cddvlsH)s.C o
GOdzj dzd Is § d MW Odzj ted Is § 1 Istsls 1 dzj d34 dzls
BfCtosL sdzHtso ce s OdzOdzdL O dzj BB dzOtclzy d 9 O dzf
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SOHBHR®B] YOl lsmw f§tsmistswdzdets d 91000 fMts¢
G/ Bhdeso dzr &3 S sdeyj dzlstcOlsstetsdy 1 Istsets 1 dzj d3j C

1 d edB30@fs j, $S0¢ d COHdd2, dzgs -3 dad d
500 @6/ 1Is) MH jtey dlsmw o GetwlZ HidsSz f O § s dzys) i
MW Odzj ted Is .

Il sdz W @dBMEzIsMmise dj (s t&F00tE / &5 dzp d3 il 6fjdz
f totsB W dzw j Isfw tsyJ dz d dzls j toj Mdzr d3. A Bto
L dz) BYBEO dzj dL o J MisdzO.

[rhi B jIls MsHjtoy Ols: mMwv o twkHOR © odH
ontHdl COC fteddzjMm' o Hdtedls.

[ OcOigAjtytej 2 ofMjets o odHj fddd md dzO
HsdzsQfd,Is s yj &3 MoadHujlsjdz Mlsealze s OdzOdzd L T

stsB Odz' Is d dzQEdAEfjddzf o O8 Is fyw ) NddziLdml
Ot dsfdedlsj d fdwedlsy.

tdHGEBL J d3 dz' dz' | ded sezgf &34 dzls'JiIsilsj teB @ 2 d
ftocjHMIsOodzw s Is ddzlsjtcjm, rBlWw dzORBHWISMW ¢

s O0Cddpg OB ds, tfFists o3IO Ay dizts dzdzts sz Is d -1z, i t
ftedd3zd MWwds tekzH d GMdzseody = d3ddzj tOdzse Lk
tclzH Od3q d L Phjzm ldpsttasCes W ts tc dzdzats 6 ts BB3j Misstetsy H
Cslststets tcOMYf sdzOG Oj Isw ) fMtsmd Hdzj 2 ST
slsdzd ydjds 1 Isdr i3 Miststetsy Hjdad2 Wodzv jlsfmw
By Msstesy Hjdzdd sSBOLY @EQ ISSEGHO C0O0¢ s dMm!
ZO2Hjdzr or EObtizOBdzo j tcr dzj ¢ 5 € OteB 5dz0.

l LOCdzs yjdedjy wlsdBBilsdds mMdzj vz h jj:

1. lfjtear j 2O HdshoOEsd ¢ tzdzO- tsB dz0O
MistcOlsd W Bz j* fm 6 j ed3Odzd j &3, S OHBIJ i3

2 . sdf scdisteW dz" dzd sMmtse | dzdetsmis W d3d 1Isd
CBdeyd delSs oML d tdHH S L § d3f dzf dzOY MY jyqodzdL ©

3. 1OV dEMmMdese Odz MOdzr 21 CdedcdetdsHdls 2 ( ©9)
tczHtso d3j N O h d n ff =i tsH  dfy ddsOepediy ety dfzd 2

] dlsjcOlsEztO:

1. ¢dedmMddzsoa © | . &. , JrisSddz uw. A. s tstgj dzdzOW L s
3dz’ € YyoOdzm¢ tse-sts g AHRARE 5 dzdfGside i € t=h2 B s Odzdzts ¢ j da
Ltsde" / / [Isj uyj Mise j dgdzOwv €. szscdw, 2013, -~ 5. w.1
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2. 1 Oor" HTESO S. 1., ydtew j o . 1., stsmisddz ¢ . 1.,
StelzHjdzjdzedd cSkilsdd (Mmeddzj vy, ydde€, d&IH' )/ blstc
JqLes caef ¢1 uvwdb., 1988.

3. 1 Bdzj Yy uls.terROIsd W stc d3dz' -y d dfosfodzyjtsodgj Miststetsy H j dzd W o
ssdzh Or: IdfdL Oydw d tshdzso-i3d dejetsc datzOBOS / / [ MO
4, stmisddz ¢. 1 .- cqdgj dgjfdzls9 MW Oodzj ted Is § d G Odzj dz
B Msstesy H] dzd2 s S o dBMHB s qdzsPd dg S Isdd/ /) / /| elstcOls
cSklsdd. coBBsmEae [ oy vuuBH3,, 1988. . 39

5, utsdztso ! joulspOBBdW tstcdzdz" | CGJjtod3Odzd 2 Mg gz ON § J
BB Misstotsy Hig"adg™ 7 dzj dzdzr J sdfgr ftcdtetsH dzr Al [Csdzyd dzls
1 JHIGO, 1201800 . o .

fruofrrso 1t JtosJusrR vl [[J o6 w5l or
Yrter wlowsff [aworyde sff L1113

olszOMmEse [ . 0.
djodists s dY jHjteOd dFf 2 frdzg o j e f3chissh) s o dg.ls S

sO0¢ COC BHds?2 dL thmdtseder 7 ftedydde dzj
ftotsj C Isdats 2 G dzz Bdfjdz H 59 alzgzis p Isig Y Is j dz' dzts § fints
MmMCo O duad® dg@dzd ydw o dedm B Misde' = MY SIS
dzts € Odz! dzr = dmStcdo dzj dzd 2 , fjtcjddBtso d
ftesrBYHjdd)] GttsBlzicy dzdzse s ddzlsj teo OdzO) !
Cdzs yjo'nofbjastsns tfjteOoyd?2 §jitejn Mmfkfh
Istclz B .

l tostcOBBIsCEZ toj Sdi3jdzHEzZj sy Hftotseo sHJIs!
ftcd {1lstsds cOtOdzlsdtclzj Ilsmw f sMmis 5w dzdzts § o
CodzsdzdzO BRteddz! dzf = IstckzB EZdzEyh Ojls EMmdzse c

l sfdzPoe jteh jdedw ofMmjr dMimdzj Hise Olsj dz2 ME «
(COtetsls Oy, COo jtodzsdzd Isted W ,dzd J dz¥ drdedrtyf dg S5 dstg G
sBl jCIlsta ) dfts. HOdzdz" &3 C Qo9 jtedzsdzj 6O Y 6]
Mmils o 5 dzO.
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4 C stosfls ftostcOBBISCd Mlso sdzO MSdpOOY d dz'
ftcjorholl!s 1d®/ y; f sHOYO ddzmlstekzdzy dzls© H s
dzj f toj tor o dgs?2 i Oz fifdfidzd jodd3 2H0BH EMC OW H dzd Isj d
zZO tHdtsdz d&j Misj Hdzw ftojHBIsoteO jdzadw L C
ftostcOB BISC j Mlso sdzO tWOMRBH Isfs$ @S B! s
cOfMlso ste®, YOMstlO otdOh jddY tlststed® HISO
Bktcjdedd (Y tsmdzj Hdzj ets ddzlsj o OdzO.

lted dzj HsMisOIstsydets Ish Olsj dz' des?2 d dzj Mo s
m¢ o Oy ddz gqdzd fted jJ tlmkzkmisoadd dzO Mmlis
f smMOHBSE, dzOtclzt t¢dlzd d teJ yd flslzter Is § - dats dzts «
ftesdMrarBHdl BGlsdsyjddd cddddmhists?2 (st d
CsteC O SOCY | -L@ tefOjL tizjj fls@ O dH O o dzj dzd WizOdIsiyd fr
ZOdzd ydvw ftesddyoOj cets § dzOMIsO, otcj d3j dzdztsc

1 O0dzd ydy oz @ilssd Mmisj dz¢ O MG o Oy d dz
dzj cOIsdodzr § fYtsMmdzj HMmlse dw:

- sBjLOBYdJoOded] Y BB desdzscts tcOMmise s5tcO
ydtedr MmMlsjdeSd mMCo Oy dde , Yylss o Mmotss s
Yy i3 dzlsdzse s ¢ Odzdz” ;

- dgj $OufMmise jdedzsy Mmyd § dzpdedy dz0 cteOdzd yo
- BdectOydw Wzt dHtse 5 C(BKE] BRtttsotsEts
- " - Odzd j G ozd dzd Mis s 2 CsteC d ) mMsyd Is
mMfsmMseMmMlsekjls Wtcdzddqteso Odzedd BSdz! "dr L OL
fstesHB?2, KOC d f Ctdsdds?2 [2].

rdzv  fdedy § dzedv  dzd f S sfylsd ¢ dzd deckfiplRts 2 f Usts
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MemMisQoa dzv s smw CiBf ! Isjtede" | dBsHJdzd MistelzC &
tcOMmMMmydlsr o O smw HJWtOSC yd tsdzdz" | tcj dzls G J dzts
Isj stej Isdud M dJ HdW te OSCtaXRY dzdz" Mjtc © o Sd@te IO ds' iy
1 Mt jtoed d3j dzls Odz! dets ff sdzzyj dzdzr d3d eXROy tc ©OC Yy
dzO dzts O dzdiOL ts 9 , mMddzls j L Jtctseo Odadz R M fodhish
SlstcOy 4 dzd W QRDY Ostetizdudp@id H W e OC Istsd3d Istej
o MeCtsddzlsj dzid o dztsG 5 9" MBS s detsn o5 ABO IS ¢
dLdzizyg ded ¥ t-XRP B sddzls d ud M d ©OMMyYdls" o 0% Is
[4] ®idHE HIWtOSC ydtsdede B’ dtsits/te(@ H)Jsidad v d3q
A d d3j > Olsts3dz d3dy =& O f [DERGdRG Y (1 v b
HgWiOC ydsdadzets?2 C OBz @Y sdz' L s Odz
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H,j af?(s) 1 HdW oS ydw ZO OltsdizOn 9 O]
ddzlsj oW § toj dzy d &L SinsBfiils W EBOS ydw G Olsts
ftesMistcOdzmise j slMmisswh dn da@ (S PG lisEzdaiz? -
WOClstste tc®m#H)wsiey v Al °T fsdzso ddz0 Bl GG tso fi
HdW tc OCRYfigffdts dzt L 2z j d3r 2 dZzOdzd d3j IstsH Cd3f ! © Is
ZOdzstsBl j CIstso Slsdzd yO,j Isminlsdstgdifls | dzykzts = 9 § |
orBdtcOs Isw  dzj tSlsH j dz¢ dzf | Ols s d3r COC 1 Is
f SHa SH OR (Olstsdz L O OBt d) , O ftoj HO
cdBtedHdz J StdmMlstczCydd dL BMMstsea ® d tsBfS
3D &HHMMEjtcduj MSdr dOBaREQ@MG)] Yt isiGHsls fiyv
HOdzdz" = 8 CtodMmlsOdzdzd yj M dnm Mis2eAC.Is z 1o &R
BB H J dzd tc e® etz @Y fsylz' L 28 Ismw  f Otc O3] Ister B
3D ftshmisteOdzise § , tcOMMmydls ©dzdz" | H dzw i t
Ostsdzise s SCtststeH @dzOy dsusddals g Isfp Wiz dzts Ols 5 d3C
YJ deglstcOdz! dgr 2.

lted HdAdZOBd Yy MEtsd3 Mddalsj L j dzOdetsOQdzdzOL 5
e ilCd d tOMmMftejHjdzjdzd] Olstsditso -XRO toj H J
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138°

tdm. 1: OdfjoeHjdaos YO

B Olstsdzd Is ts 9 ts-df tHzlz ffs tis Vel
G tc O dats Haftis@dpdsls dzts 2 Wi st
| j toRAsidjte j R lsw A ¢ d-7 daz®ft
CtoOdimf B C t5¢ tc Odaq Is dzts2

YyJdBOGCOd&ZOR ME diP ts dg® fn
okzdzC Odzd Ists 9 .

++ ), LR P VvV,
+ + + + v Vv

l d&3j P 08 h dj f StoSHT ftojlsj tef j dzd C sdzls O
ftoc] sSsBtcOL so Odzdfm! o ttsetsodC d.

L fydzts ofifflsvO dzts © dzj dzd W YJBOGCOdzOR MS G 1S i dz
SHddOSC e &isd ftod Jjets L dzOydlsj dz' dets?2 H dzd dg
jJet Y jtej ydz n md ud dad 2 . ltcd 1 Istsds BT
GzOMMdoe O Omd dizd3d Isted ydz 4§ , ~nOtcOCIsjtedL 28 Is
fco jtor datstp) O Odzese s CsdzlsOC Is O, fs MtcOo dz
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tdfm. 2. 1sfjtjyd § Mjuidd” vydsOcO®@PsHbeds &
YOMmlsnyj dds tc Odz! dz@y dg@®'f)lsy O Mmle!- ¢ RO i el d
o jtrndej sedOmMBser §J §JMyodedsd, ¢-dzdedediflflis'dgo ¢ipz@ziay ™ «
Cdzls ¢ s 0.

Il &gjhOs hdj ®wOMMde HstesH' Gioj HilsOo dzj o
oMmMjn bktjn GlHjdkss sthmSts?2 Mdmlsjd d o]
Msmistewls § zOmMktse jMyuOddS o, tOL Hj dzj C
G dzd dzd s ™ B3] -cdizd fzgf M O dgtf MAzOdzyOd3d, Odzj o te
f tots fiydzts W a3 fjfmMyuoddCtse. l jteodzj sted Ofyts o
ftejHMsOo dzj dz Y jtej MdzOdo Oded j 5 Odzj o tets dzd Is t
Slsdzsy j dfwOstsldr sl o jtendzj stedOfsar &  ff se
fjmMuodzdmMistsets BOjtedOkO [1]. 10 CtdlsOSk

[ Obdtetseo Odzed j CGteOdad Istsd H s °Ary Hra) dsGdr@aEn ¢
fsCOLOks, ybkt Ysttddtse Odedj ¢ dztt b & dz@dzbizS «
i B] [ yst Mslke jlsME® dzdzjsds dets eits2) 5 eyt As? .

YdBOGOkO~MEd?2 BOMMd of  §detizf jdats L J daigdHir
Bdslsdlstsa’ &3 (tedf. 3 0O) d HobkfMmds HWd «
ftocj tsBdzZOHOE s o 8 ydes?2 d yYJ delstcOdzt dgts?2 yOf
e Of Y totsf) ldnded dajdklp’ o3j dzS 5L j teded Myls ' 7 IotOte e Is d
CeOdsHdsedssosets MM O (tdfm. 3 ¢)
f &zsh OHd BOMMde O, d BGlsdkjyjd ksd ¢ o |
3].
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B dtlsdI)0. (s 9 0Otcy n Ot

GZOq dsj & " dd5  dHd B
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B - Holzfmdzt HWdzts2-L § tc e

N "R GteOded Is, ftoj HiMlgPo
tGJ hd ISHOISF d3 d36$|§)tgts§ljddd@jms1’p§§(dz®Lq’t$qu’(lslscﬁ3 iz fmilis o d Is 5 d3
f sfdzj H dzed 2 or f tsdzdzgv j Is Bd YL Jjtodetsor j§ f otsfls tc O dz
BOEBOIsdUuj MEsets | sOffOdRsabdRiEC szddnls@W,d ¢o Oty
zdkzdW%W 080/ 1, o jdiytc jaH0dzj L dethCed Mis 2 aBdtslsdIlstsa " 2
CoOtey® , ( SHfsp , ( § ZOGdEL ZOL @dlHYlsO wbteckzCIlskzts
cdfdHd @It teW desL § teded MisOW , Co0Oty tslsdzd yo,  lsfpw
ftcj HMlsOo dzj dz Stz dzr d&3d L j todzOdzd I Mt iz dzj L5j9te dzd fn Ist
Bdlsdlsser 2 ctOdzsH d sted Ispl) ,Mm s (6 a).ic yiPdils df iIs© dz@
dlstezClskztc® ccdfdHdBhmsteW detsL j toded Myls Ow f dzOc d 5¢ dzC
dHd Rt du 850 toy Oded j Bdtslsdls® HtsfmMisdecOjls 10 %
Csdzd yj Mlso s dzj ftcjorhOjls 5 %. z zdWOL @455,
f sMisBOc BOISdY) ME et Sted3Odzd 20 o ctOdedlsy . 2z dzd W
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stsMlsOes ctOdzdlstseo o Ote! qolkzj SOtwy3Gaz] H Iz f
%, G®RH30 %, § AdREFYSCUWOLBIPSIVIs d3E B8 ¥.0 d Is
] tOdzd IsT sBd&ZOHOEIs cdfidHdBcteW detsL j tedzd Mls
fstcWdesodHdes?2 MstezCskztes?2, f steW qtesd HT
dqdaHdedHO®Rd Cfh d f zQdg shlsdsBuc® .dz" 3 O iz teia]
W dzw j Isfw CoaOtcy, or f sdzdgv 8 h d2 ftotsdsj Y Izls
B dzj cOZOB] (tedfm. 3 O, B, 9).

J HolkMmdzé HWdzr 7 GCOdzdIsOr YBBBJBS BJES
f zOMmils d dz¢ O d&3qd fn B sdzj j 9" Oy 4 dzdz" O3 dHd
BzME s dls, ¢ tsldstdper 2 ff toMseHdzC jls ts d3 f sfmils &30
ftcj] SBtcOL 59 Odzgd W, d LOUtBddwjls d&iyLJ tdzst
f SeSHSBBtOL ¥ hdrn dBJdzj eOdzO- (tedfm. 3 B) .

JtcOdetsHdtstedIsr 1 dzgHtsC sdzZls OCIstso dd3j-¥ Is Mmdz
3545 %,7120% %, i4m2Mtcfo, BELEB.dIsu OCJd3 tsBtcO
OB &zt HOj IsMw o hjdedy Gidzseo dzsMmisd f tSto
sB kzMmdzts o dzj dzts f smisy § J dzdz" of3 fltclntSHEBA G
or tcOy jdegdets] © L d2Oydlsj dz' desd3z kzo j dzd yJ ded d !
(tedf. BB § dztsh OHdes?2 RIS dsG fds@ls P
ftcj SBtcOLso Odzdy CtoOdzdlssdHise totsw o dzj dats
(tedfp. 3 H).

vsO0Cdd3 tBEOLBAR, o Mot gz Mmistetsj ded® v
sSHdzsW OL dz' d3, d Wottdddtotse Odznw o tslsdesmd s
sBMlsOdzso € j , odgdgtHotds@RdIS2dz" &O ¢ d3” ots o dzj h O
ftesdMmn SHJ dzts .
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2. UvjSlsded SO, & JjBHI]ORdHE Pdzd W IsjtetcdIststedd 4 ML
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4. Layer P.W., Newberry RFujita K., Parfenov L.Met al. Tectonic setting of the plutonic

belts of Yakutia, northeast Russia, based*%/°Ar and trace element geochemistry //
Geology. 2001. Vol. 29. P. 1€l770.
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JEOL JSM 6480 LMt dzj teG j Bfiqd MEB®o S 52 ¢ OX%Eh®eRDe |
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GEeOzo OLCBo" i3 HMOdSdIEOd) J[ 4ddfl §MOBGE]Ist

s zOmdets € &ZOMMdW d < Oyd ts dzdz.

HgOCG OB A

vOBdZdyo 1

[ 5]

mdd@3dud Med2 MsMmisOe ( otsit) s Heedad o tgibgidsy 25 € t
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P MOGE] I MOdEd I MOBEd ¢ & od] - L
vdf ¢t ! rd rd J i mqod fd o dda
OdzS Oz BdsMdd fdOdzdz( Bq ts ) o
S-otsBtcOL 6 28 5 2 11 9
69,58 68,40 63,08 66,85 62,18
SO, (68,13 (64,83 (60,69 (66,66 (57,89 60,09
71,00) 72,31) 66,15) 67,04) 65,90) (57,4261,74)
TiO, 0,38 0,55 0,65 0,63 0,70 0,76
(0,21-0,66) | (0,290,93) | (0,51-0,77) | (0,550,71) | (0,470,83) | (0,640,90)
15,81 14,85 15,19 15,33 15,77
Al,O4 (14,83 (14,16 (14,35 (15,1% (14,33 16,48
16,88) 16,06) 16,79) 15,54) 16,59) (15,3517,93)
Fe,0, 0,22 0,80 1,41 0,86 1,48 1,80
(0,000,39) | (0,002,06) | (0,331,99) | (0,421,30) | (0,003,17) | (1,06:3,01)
FeO 1,95 2,37 4,24 2,43 3,94 4,27
(1,572,53) | (0,853,18) | (3,31-5,02) | (2,31-2,55) | (1,886,67) | (2,926,67)
MnO 0,04 0,05 0,09 0,06 0,07 0,12
(0,030,05) | (0,020,08) | (0,080,10) (0,06) (0,040,12) | (0,050,32)
MgO 0,68 0,98 1,96 1,56 2,11 2,64
(0,500,99) | (0,121,63) | (1,172,50) | (1,431,69) | (1,01-2,94) | (2,252,92)
c0 2,05 2,38 2,20 2,03 1,90 1,86
(1,662,42) | (1,383,86) | (1,852,75) | (1,752,30) | (1,502,43) | (1,362,25)
Na,0 4,39 3,90 3,47 3,66 3,40 2,96
(4,184,66) | (3,37-4,48) | (3,273,65) | (3,553,77) | (3,01-4,18) | (2,323,32)
K,0 3,78 3,53 3,44 3,78 3,70 3,78
(3,444,42) | (2,904,06) | (3,053,71) | (3,623,93) | (3,024,09) | (2,37%-4,18)
PPp 0,97 1,46 3,01 1,81 3,75 4,31
(0,671,28) | (0,432,91) | (2,134,85) | (1,631,99) | (2,277,76) | (3,296,35)
P.O: 0,15 0,21 0,23 0,27 0,21 0,24
(0,11-0,20) | (0,100,39) | (0,17-0,28) | (0,260,27) | (0,150,27) | (0,190,32)
0,44 0,98 0,69 0,74 0,66
CcO, 0,00
(0,001,61) | (0,001,81) | (0,001,38) | (0,002,23) | (0,002,14)
S 0,02 0,08 0,12 0.00 0,14 0,04
(0,00:0,06) | (0,000,45) | (0,11-0,13) (0,07-0,22) | (0,000,08)
F 0,00 0,00 0,00 0,00 0,00 0,00
100,02 99,98 100,01 99,94 100,01 99,98
b Iz 330 (99,75 (99,00 (99,76 (99,54 (99,54 (99,65
100,32) 100,67) 100,32) 100,34) 100,36) 100,40)
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o jdzdude OjIismw. v dpMsdzEYf @O &R telz ¢ Is ts dz'
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Cslstste’ ~ M dztogQ cddd) [dsddldstigizts

sddiB jcdzd stse OW Bty Sydw dzj tc © o dzts d3d tc dzts
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CddsBjtedzdlssoas?2 Bt Cydd dtsoats? IstezBCd wlsOfts

s 5 B oz 1 2
SO, 20,17 27,91
TiO, 2,4 2,74
Al,O; 6,53 5,55
Fe,0, 4,51 7,71
FeO 8,45 5,82
MnO 0,14 0,14
MgO 12,97 15,81
CaO 20,31 16,36
Na,O 0,04 0,09
K,0 0,42 1,1
H,O 1,9 1,2
H,O" 6,22 6,57
P,Os 0,83 0,72
CcO, 16,68 8,86
Li,O 0,0019 0,0059
Rb,0 0,0020 0,0051

S 0,12 0,01

F 0,11 0,12

4 Iz 530 99,84 99,47
Q 8,49 12,02
C.l. 1,94 1,86
CaO/MgO 1,57 1,03
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{ JLkd ROSIN Sl dots ¢ 6§ d R dzdad ® s o 152

[ Ol j ed O *Rb,ppm | *sr,ppm | ®Rb/%Sr 8'Sr/%°sr

SqdB j edzd s, 13,7922 | 67,1229 | 0,2031 0,7073

g A 15,8544 6,4666 2,4235 0,7129

sn (53,66) 95072 193,1588 0,0486 0,70691
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1. 1 OMmddzj deS s 1.1 ., 1 ddeykzs 1.1 .., fddeddz 1. ¢.,
BsH J dzd OdzdzOL dzf = i3 Miststesy Hjdzed?2 cSEkEIdd. 1 tsetsmd
2. 1 OMmMddzj deS s 1.1 ., uvtsdhsses ¢. 1., skLdjytsesO |
BOMMOY j o] e BFOGF BPIsd yd MSC 53 dL Bj dej dzd d ¢ d BB § todzd
Lisdksedy d cjs¥dLdgm4 2008. - 12. u. 1189

3. 102yje O.R., uwdjdse ¢.)}. RLGsS{dOw ¢jq
WstedsOydd cSksmMicQzlpgSe Jdafyff dt RA ¢ [WMjlsé, 2010
4, 102yjo9 ¢.RrR., Cdzsddz ¢.1t., 1 J4ddONMNjO 1T .R. d Ht

C OteB B5dzOIs d Isitgel ZISCHAICO tcd A, 1992.
5. Clement C. R. A comparative geological study of some major kimberlite pipes in the

Northern Cape and Orange Free State. Phd3ighUniversity of Cape Town. 1982.
6. Kostrovitsky S.I. Petrochemical classification of kimberlites from Yakutian province //
9" International Conference Extended Abstract No/9#5014, 2008.
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Ot Odze OMdIs O (Bddzj Oz R teOded &zl s BC 3 F s
ttj GdHIOIdtetse Odzgemig ® d HBRG O L WB s 16§ dzls ¢ | dzts
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ZOud dz0j Isfw  §tod {§ tcBP dfftelOjdadid? §tfoted d3jdibdzts
otH' . ¢(¢BBW dLOYydw oddajlictddzO dz0yd dzOj Isfyw
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2. Olga V. Yakubovich, lan M. Steele, Vladimir V. Chernyshov, Nadezhda V. Zayakina,
Gennady N. Gamyanin, Oxana V. Karimova . The crystal streictof arangasite,
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BOGded stsdgg Isted® , MJ2MBJ U NS dploBlijizsh bttt
1T H paiz j d GBtcOBBIsOdzdz j cyjWdLrdyj medyj
Mz yojo ftsHe jtceOE Ismw ¢ jdzsedyjmMes?2 L O
[MsB jdadets tojLizdz sOlsdode d3d 1 Isd d3jIstsHT
Gjtsdesjietsy dL dyj M€ dn dMmMmdzj H s Odad 2 dzO  dzts
LOyP2 ftod #Husydydetsodzts t©OBSISOR d&O O0dzdzOL
HictsBliEsR® Ol dcteOW d yjuSdsRy jiipadj2ds'd Htcj o dedrm €
MemMlsOe | Clststcr 7 EkZMisOdatse dzj dzr OdzdzOL T d
My zlsdzed € d . J ZOMmisswh jj otcj ddW o tshdeso dz
([ OzsB tslskztsB d dzm S-sadz® & d Isii@ dsnds dzetsd gtoj Hdzj &
ftod 3 dgv ¥ Isfmw dL d3j dzddzdzglz’ jils & O ldzch etz Wolef i M ¢ d
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Clsstec’ » fslsj dydod ds OdzdRzOL sdesmdd) | s O
dqtoj dzv cMOIR2 Mo dls, wogdweshdjmw 4§t Mmikzlsd W\
fJjtoj Slsdztsy jdzdw Htejodzdm Ctstc o7 9 jlIsted o Odzd
Slsdztsy § ded W Bdd Is @d3 { fiste/cfiz oy J dz"  H 6] o dad § Odz
(¢ fjesdlktc, Citd toHldSHa®mH j dz' dz" | ¢ Odzj ydzd € d
dzd d3 ff tctso sH d dzd M) fsdmM¢d d SCtstcjdzdzr = dMmist
[Mdeso dz" d3 B IssHsd fsdMSse Odzd3OL dz" =
Bisdz' h ddzmis o k& M€ & 2B sBMisOdzso € d
B dzj eOzseif yfmf ez’ L s Odad j Ry jSdels shisEtsls € d
fMisH O s &ZOWO d&zAZOL S HS@W fotddss h dzj dzdztd fipls 'tc.0 i ls O dz( .
mMdztsy dztsmis d tej " J dzd W G BdizsetsteOL 9 j HiBYdz =
f dzOIls W tstc d3r ) col, CHgetsofgas fjtc j tH ists g &z M
Bsh desfplsd OC yd sdzj todats 2 Csd3f Odedd ¢ { ¢
fsdmC tse LO jVv ftoejH] ZOBd (RECEZIsME OW
ftsor hOsls OCkiZzOd datsfyls ftosegdetsL © OdzdkOL
fpdzsy de" 3 cj sdzsedud ME dd OO B fzfzd s o EHAPE
B dzj eOztsdyz tsBi jJCIsO fsdMmSso, ftcj HiNIsOo dzw
ted M daed & -6 ts d fiipS s dats - L OH Oy hdJtetsC s tc
sdf sdiistel dz' n sty | ddasdiplsjjHj dzd d O dzdzOL s ts
HylsOdz des sz § s 3 dzd & M dzts Gifsts W anifntea] G lds'e © daf f to te
sMOH tsydz' | Is ts dzh d, mMtsH j oy O d§ ftocsHEZCIsT ¢
B Misdz" = dMmlssydzed S s MdzesMO d o fjteobks t
f dzOlsW tstcdgj dzdzts?2 Mk W stcd3Oydd Mo ts2 Mmise j dzde
SBtcOLtso OdzgdWv ds d tMOHSG Odf s5dz® dzd 2! dfr ~€, s diag QI
Citdzsedyj MEses -BOdzsH tzgd B sish szgs o ]
sB dzOfls j 2 ftedBte] qdz - tcOodzgddz ( 1 fd¢ sd;
shdzso dzf = OdzdzOL Bdzsmdzr = ©GO2t5dzOR w1 B d&ZOG
Emdzse dw Hdzv Wstodtictso Pzt  Glet] e’z h | Milso ts
) i SL H dz HejOalzsizlpif§ Ol dzdzts Iz ¢ s dz'fdsR jH dzilstcf @ s
o tc] A3 . lmo9jlstcdo Odzad ¥ ) 1 Istsls f j-tod tsH
COtBBdZOIsSdzr | ftSttSHT dzdy dzj e s f Odzj L BW
stclzB 5ydz ~ Is j dz, sz Wvs ¢ jCdsims ojlz dztp® dgfPL 5D O da
CddsB j ez s’ Slsdztsy J dzdJ GJtesHEZzCISBS9 o' 9 jIsteo
Hy dzeHOydd d doOCtsfdzjdedy dr o thdtso dsd

pBHEBY BOS, O kOCY] djesd hOw &sh dsils!
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stsdzh  d dzj L dz0Oud s dz' s tgJ HYfjiEdftaly, § dad v y Qffils dz
cdHtesn dBdyjMStsj otLHj2Misodj MmMjH' dzO
SlsmMizlsMmMiseo dj dzOdztsy J deder = d2O ded -~ fJtetsyd MMse
Clsd EmMdzscedw fttde jdzd € Isakiztcr dzjstfsO dz jdasfLdas:
d Bj L LR dgts yf F@zdfBOL s dzsmdz” - tcO22 sdzts o 4 ]
s dzts o dzts O3 fp fesyi MMOBGudf jntc | Fleaasly § dag &
sftcjH] dzy dedz" 5 tsBteOL 53 dzgOfMdzj Hize s Mistelz Gk
sMse j dzdesMisd B dzj cOdzse dL + dz¥ 9 d Odz! dz" 7 |
dL dzsy j tizdiz’j i saff sdisteW dzr | HtedL dzO¢d tslsHj dz
Iswy j dzts 2 d ¢ dzdded Mists? WteOC yd?2, O IsO¢ Yy
oreojlstejdzr n fwtetsH Hdzw dHjdZsdWdEOydd o
fsmszf doh dr dL t©OLddydse = dhssyded S s i
dL Bgede i3d f StetsH  6OL dzd ydese s n~ddi3dud ME B
MsMmlsOo 59 . stsdif dzj € dMMmdzj Hise Odzd 2, dmy t
slsdztsy § dzd 2 9Jrndz G5 f Odzj sL W d Bj L ts
fOdz) 5@ jtsctcOW dyd MSdj Eidzse dw W isto dzd to s ¢
Isjtotcd IststeHftEfc ts C Onlstc Ols e tcOW d yJ MS 6 s Gctstod |
( siEzs] dB8 OL Odz! dz' wj IshipddR vdets) e ts O dzOdzd L dtets o C
ZOC s dzj dzgdwv dBj Mlsdetsets (9 Istsd3 ydmdzj d € dc
9" HJ dzj dzdz" A fjtemf j Clsdodz n ZyomlsS tso d
ChtcdL Bdzlggjo B n SHI B f sSH yYJ t6C dzlzls Yyt E
dzO ¢ s dzj dzd W ftocsHEZCIstso 9" 9 jlstcd o Odad W )
ftcjHj d&ZOR [ OdztsB tsls Iz ts B flrt2h§ (tdsdnt€ s 51 @R tsdizs o
mMatsy j Mis! IsjSltsdzd yj M sets twWOLodIsdW d
sls®@ER Isjteicdlststedj?2 otfissydsets BistlsO
BiLBLEB2AMSS] otejdkw MotsHMmisets k¢ OL Odedz 7
OItcdzi o yYJjdosd M-l d gy 2 QL tsals 2§tz dOreds
L Of OH dzisS G 5 Bistcls O Il ddzg 2 ¢ 52 mMdded CdzdL T
fsdzzyj dzdzOC sdes d3j tedzsmisd dz0 s dtcdzC ls fgts .
Bsckzls wodls! Mw deseor disd Odzd3OL sdesfmdz &3 ¢ tot
sO0Cdd3 BBEOL t5d3, ftetseo JHY dzdz" 2 0OdzOdzd L
gl L odV ] byledy s By @l§'dzO~ dd3j ¥ v § dzts
L dzse o dBtesB g tedztsdzj 2, dLEzyjdedzr = HJMwis
MCoOyddz, o It oatcj d3w COC L Of OH dzOwWw Yy OMmlk

fstetsH bteOffsots? WtsttdkOydd tyjd MHdzoss
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dzj tOo dztsyj dzdz" J d dzj Qo desczj todzts teOMY toj H
cOLEBJYOHO O dBBj cOL sOf O o Wtstedzkdtotseo Odzed d ¢
SNoOkro0jls ostjkY ©lk OLEj%W HE tdWhjw ¢
mMsB Mise j dadzts OdzdzOL O ) dzj HtcOR H S i J t
ftedfso jtendgsmisdy j] GeBMsOdsaCd. [ d&v &jcO
sweElg) d2C §jtedWjted2dy &8 yYOmkwds  dzOIsY t
stcOdziy stelsy s . Jlttos? i cQi &) sk dxEyod
fjticosetts ftosMmistcOdzMmise j dedz" d3 tcOMY sdzsy J dzad j ¢
ftcjtsBEZOHOd]j B HJOtjd Sddejteddlstse. CW
fiRglstetsj dzgd?2 2@ fittmfjiSlsdody 7 IsjteedlBstsc
HjlOd desfylsd f§tsflstesj dd2 d of Hjdzjdedw Ists
BifMmsd 7 dhssyddStse MdsMO (o Itsd ydind,
fpowird f {tldd MdzjHEkjl EMmdddls: Jdrdomhd
shtse j dedegsMmis j 2 fesHbkSlsss of o jlstedo Odzd™ o
bojtej dedets? HOOCEdsMIsdSd ¢t Slsdsy | ddzs e &
ftesHbkClkdody 7 GBMOHGYM R lsdh OEs dOFdzj
fodzdcjdzjL O OdkkOL s f Iste@id OSLHE dddyr = Is
dimstsyddUsas.ej dduimMcd?2 d kdf kst dr 2

B dzj cOzso CddsB jtedzdlstse o Mo iz dsfylsd
EWHise d fOwOMmlsjtedyjmMSdd OdOddL sd § L o
qdzH o dH 2 Odz' das@ It de@L b dslefi j detzrd g5 jySjlaadpy j ©

fefir11{evrR O [ Oo1-Hp1 OhpT s
dgwli[JIJRLTARR "wRIRTtHs[E 1[obunfT[] 3

1ddzyz¢ 1 .1., stfflsddzr 1. RrR.
1 Of OEdsls S d2 d&Okyds 2 vyt wdsge] dE@RHY &5  dzOE €

sdBdtemMS O OdkkOL sdsmdzOv ftese d dzyd W t
difdzj Hise Odzd W &3 tOLHj dzj 2O 5 OdzkOL O
A j dzls tc @df Bftis S O z0 8 GtwlsES O% , v hkdeg s Ow

Yyj izt Odzdz®rzOe Pigffiss 2 fmizeftetso ddzydd ( f ¢
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ftcj®Or@dzdj &3 COBdz 2 z IdY O §jteotsdmlstsydzd S
GjdzgjLdmMO (OMMsydoOydwy ciBjdvrMmMEtsetse Isd
CEsdyd MEtse s d s stcOG6 J CMOL Hited Yyd ME BG T
sCIsOL HisSdH B9, mdztsy dats H]WBstocd3d tetseo Odzdz" -
HSHYy §@®sdHBSe, O O¢Yd Idfduyuds ~ BS-tclzag dzr
GJdzj sduyud mM&dms Isdf Or lsdztsy J dzd 2, dzOyd dzOw
ftosWwWodz dzgdwVv tesmmr § dats?2 Od&zdzOL sdzsmdzsmisd W e
Hteze d n 02 sdzO R ftotse ddzydd, stse j dadzts
tcgm" f j sBtOL 59 OdzdV toJ 6 d5d20n, COoCdadz wod
tc ©2 s dz, GHJ or HJj dzw ¥ Isfpw Ho Jj f dztsh-OH
VHY ddz & OW ) , tejLSCB Blsdzdyoshdjmwyw 6 Mt
fijotsdmlssydzed ¢ © d, Mtsslse jIlsmilse j datiztf d MW ¢
OkzBBOLOBd 1 IkdfO fjttotsdmlstsydzdc O ¢ ¢dd3Bj
yomilsd dmmdzj Hizj BBs2 Isjtetcdlststedd JteOCIsdyg
o MM §¥o s¥lss dze H]QiEL RIS o6 S Hdsiy =
VAEZOPBR®RZO d [ i3sdzsi. 49 5] tsBEEQ LAEEES Misd R s distix
ZMmls Odzts 9 dzj dzts H dzw dzd 3 dz ¢ Od3j dzdets iz G s dz! dz" ~
fteseds O, mMted H( Clstste’ tsC 5 dzts 90 %
CddsBjtcdzdlssotsets G jdzj L dMBdY $qder dgg HS tddkal
Ozd&zOL Od3d Hted  sdzdsdy tlshizlsilss Jqids MO Q<
M o-ptistlstsC O sdBdtemC 52 f dzOIs W tste d3' (al)
fijotsdmlssydzed ¢ ©. sddiBjtodzdlssoar 2 Isdi ¢ Jtec
slsdizsy jdzd2 rOOCIsjtedL izjlsmw ftoj 5B dzOH Odzd
i nBHABSEE Is dzjets ¢ tBhtse sH oY O LLHOER]
MsH jtey Odzdd tosBBBHEBSHJ] SOl Hictse ) B dzsCtso 5
SOC Y] Okz:ZOLtse M GBEYSts2 1uv tOL dztse d H
B yHE BtV tsdztsedj?2 O0dzdizOLtse d drm MBHJ o)
ftojHY Sdztsy d Is 2O dm[QRd5§idzj © B @RS & ¢ d d3B J
MtcjHdz] Oz SL B2 MEBGE TS (H5GC O3 dedets Iz 6 5 dz! dzfs
sdf sdii3stew L RBsdz OdzdAzOL 59 .

l ftejH] 2O ©MlsOd deas2 yYyomlsd [ ¢u dzOMm:

BZOSTBHSC OB OdkkOLss, cobkffdekzshdamy o
I Bj " I MY OROB Y d &Zhs 5], ] j R daj 2Hy-d dzfS s
rd zddzc v d e C s s ¢ ROBOBE, sksdOf MS 5],

] jendzjlss deemSsj d | jtwhdej BedeMS s tesmmr §
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tcO2 sdats 9 ( ¢ dzOB OteMC d?2, dtcj Hdgj] sdzj dzg S MC d =
vE dzemMCd?2). gA JOHEmzss W o ev5j%9 ) Wi zddgfls O%ctsl
MsH j oy Odzd | Cted Mmils Odzdzts o sCIsOl Hied Yyj ME s
tccdBBBBHBH ] COLHtedyj ME Bz cOBdlskzmtse fftod

sCtokzedzr 7 CtedMmlsOdzdztso 1 tOL detso dH desfylsd, |
C ded dzdemezso 52 dzd S s HEBSH | COL HEBGBEdHEB v (

N J dzZstisOdzy J o' - CkzeBtsdHB9 | tcOL dztso d H dzts s
COteBtsdzOHBE M dzsdemH j 2 dzdlssds (W CEkIsdls) m 1
mMetsilsdzetsh § dzd § sBtcOL zjIs dzj MSC sdz’ € d3d o
(ciBS@ven c¢cCktsdkOfmsowe, ckCECdIlsipC Ow e

I1BjdvraMmME et f tsdzv ~n Ol OCIsjtedes tj L CsY ]
CteOWdIsdL dqtetseo Odzgdz" = dzdL S B8COYJ Milso j dzdz" » ¢ (
dqdHdedHO®Rd ftd §MmistY dszdiziied iz lsShiss s d
fcsdzdCtedmMlsOdzdziso W Cklsdls® (HB 5 %), O IO
BOC M B3Odz! dzr 2 (HBB 30%) &BjrOddyjmMcd2 dL
BOMMO Ctod MilsOdzdzts o . wis P HJ iz O lzdzB L i os dzfy O 2@
ftcj o Odzdtetseo Odzd | Isdtf dydz" ~ sC totz@diaf = d € C
fsdzd CtedmMlsOdzdzd yj M ddsd Octcj cOIsOBd, o' Mise
or MsCOWw MtejHdzww BOMMO, O OS¢y dedL €d3
Yyjes weodzwjlsfqw Btsdzjj ofr Mty COyJj Mmoot
1V dydzj i B dzvamSdds f tsdzj dsazOLItso y jddzts dg ts fififrf J§ <
MtcOQo dzad Isj dz! dets BSHdestsBtcOL jdz d BdzdL ¢ ¢ Mt
M otMmMistsCO ( Mdodt® ¢dz20OBOMCIzs Odzls j ¢
fSLHdz] stedOMBse 56 s d tcOdzdzj o sdzy ME sG t5 ot
ltesdzydh j 9 O, ~nteijBjls MOd®EAZO~ OtdO S st tc)ats
MtsH j toy Odzd | OizdzOL ts9 dL CddsB j tcdzd Istso ts
MemMisOeadzw s h dr -1dp] Btz ) j D Ctsdzd yj Mise O

dzj MEtsdz! €5 tOL dzd yos h drfmw o lsHjdz' dgr = fo
sCtckzedzr 7 CORdzj 2 clkztcOd) MEIsIcls,e € t5 d3BGtOH. t&[HIZ!

tcOL dztso d H detsfyls d fn dzts 3 dats HjWtsttddttss Odadz
HSH] SOt HIssdHtS9 vz t©OLdsadHdMISd M ¢tsB.
edzj tetsH O,-5tc Oz gzle 5 CketsdHBe ] tcOL

cfesdj yblssydsy ¢ dJLolssf d & ol dofSd ok
qLo jflsdy & Ctte]jddr & &jfscoyH,jdd s

oW Hj tcj 6 dsdzts o (¢ dzOB OteMS d 2, 4 tcJ HdzJ t5dz]
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tcO2tdz’ ) fsdzdCtcedmMisOdzdzso OdzdZOL O Isdf © ¢ C C
dL Jdif OClsdetsets Isdif O { j techds dWndsdemyjdds[l§vO . f tf eB'h
By nOdzd ud MECd2 L detsfy, Ekojddyde osh d2mw ¢t
Odzlsj CdzdL T o Mststetsdzk ¢ dzOB OtME e s Ctod Mis
f d2Of o dzj dzdj d3 IstcOdzmctej MMdd Gtod W tstod
dmsstedd t©OLOodIsdOLEdss S¢ &@GOIsHzr L 9 Bstcd ydz
tc Odzdzj d3j dzts o st Bdzdgj Wgjldsecjjtells d ydzese s o 5L e OMis C
d §OdsB8dzgzglzyj Iso jtelsdydzse s oL OMISO ¢ Ot
¢ dzO0B OteMC G s (B jdzZv M BE ) O sdzO@ {f to
Ctod ls Odzdzts @ tc j i3] dzdd) 8 tsls dztsy J dzd 2 H Odzdzts G
s sMisOo dzj dzadd S OBdzj 2 BHAs?2 d Ists2 yj ¢
Ozd&zOL s dL tsmimr §j2 Mtcod3fifjEHABcB] o S5O
B 9 0Ojls ) dzOf te ©o dzj dzd d sls sB dzOfls j 2
b dz0OB OteME SR Odasls € ZFOC ] MdzjHEjIs t6OMMdzO
dimlststcd j 2 Cibdsedyj Misets wWOLodIlsdw HOOC
fdted 3" otsdy d GJltojslsdtsyjddjd OdkzdkOL e
tcOL dzd ydetsets oL tOMISO d €jdzgjLdMO dzO 4 kzls
dr fMdsjodedpsets L OnBBtetsde dzdV . 1 Jd BBRBSHJABES ISC
dLo jMmMsdzr = CddkBjtcdzd sigbtsE O sz M) 9 BB Bis
sks2MmMEtt], YERZzLHOR MY ST ¢HBE ©®NE 53 Iz tc(
f tsdzw ) fs bdfcdksteWd &3 htse | dedets fifdste@i  to,
CtedmMlsOdzdzso dL tesMimr f j 2 HOdzdesets toj ¢ d s da
Ctsdzd yj Miso j 9 Odzdzte s dd BB dOLEY o OJ smw
tcOMmMMmisswdzedd fjtcorn Cddsd stese ls IstckzB ¢
o sSHESIStSC O] .

tdLizd O d&ddzj cOdkzsedyj MEtsets dMmmdzj H
tcOdzdzj f j ed3MEsets d tOdedzj iz dzso sets o 5L tcOM|
b &zOB OteME tsés (CBjdzZvV A M 5@ B5) tc 02 5dz0, ftc
Moty d3j dzde" = Blsdzsy jdzd?2 B OMMJ 2 kO3, 6. Yl g o
® JLHJ ftedmMikzlsmlsolze Is Hdzd d Is] 3 d tcOL
SH&ZOSC B9 " A Metslsdetsh j dzd W 7, O Htsdzw O dzds(
dzj o " Widzj dedetsets G j dz5 b PMOB Mjsdis OO ezlzd 13 MO o C
ltcdmizlsmise d j o Ctdzlsd dzj dzls Odz' LAEzGy d 5 @0 @tz
Csdzd yj Mso @ OdzZ3OLtse M d&Bj~O0dedyj mMSegdz duL

BstefMSsets cjdjLdmMO fsLotsdvjls fkjHlsdks
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dmststed® , dzj sHdzs5CtcOIsdz" § fJjteJ &3 o d fJtcgt
o BBdzjj Htjodzdm (oL BEXkscO®ES | dust dish U
Yylsts CtodMmlsOdzdzr B" dzd Y tsHoe jtecdzlzlsT 1 CLtsGj (
9" 9 jlstede Odzd v . ¢ dzadzl2d Y dzj ufjLls o jdgjlsxfeyjdez - &
slsH j dz0 dz" n Zyomls¢ tse ) ftcj Hj dzOR ¢ dzOB O
ZCOLT™ 98 O Is dzO tc OL dzd y dzlz #c o tSaftds' ts y dedsH g adz! ©
Wstcdsdtetseo Odzd d . ) yomlsdetsmls d, CORdzed dL
sS4 udddv . CBjdz¥n JLOCIquUuimMEd dzdyd i3
tcOL o dlIlsr R IsOd3 dzd ) dzj d3d dztso ' sBtcOL s9 Odzd
COteMmistsor ~tcOdegzefsd j deo j tolsd ydz' - Sots lodzts Yo dzd 2z
nOtcOCIsjtedL z8 Ismw f sdad 3 J dadz" o3 Ctsdzd yg Mls e
fjtcotsdmlstsyded ¢ Of wdzde reigthdsdPdizdzse  1v Isdff O
(sdf© ¢S OtcBtsdzOH ts€ M fJteddj M s dzts dzfH J -
[ O20OBY &M ses d | jtendzgjiBjdvamSe -~ dF sz
MrtsHMmlse j, yYybt ESCOLMroa0jls dzO §jtemif jSCisdoe
ftcjJHO OtedIlsj dz' dz | o©fr otsH' 8 Itsdiz, yYlss Odzd
Zyomkse O 1 sdmitser 2, dzd y dzj o sdzy MC dr- € sdz6
8 dzG Y HI1dzO  dedy dzj® eMC dn Jt5B8 @O ruFod@sd@dl 21 dzliz g
dzd gadsd v Is dzd yJ ¢ ts sBh jEts f Ctod Mis O
l jtorndzg) BslssyktemMS sets § sdzw .

fruvfr3 vJuYyzr1RC MOt dsU[TRHURS
sof I Jrorv3amutlft 1 1 ve[ [JIRCM
strR{JTRUJ1 13

ROOdzse ¢ . | .
4 ojlustinilssddt j HJ tcOdz! dz" 2 [z dzg o J Gei3dsdsshhlsis 1§ L.

AKjdB] dzsdtectso Odzed] MCo Oy ddz Htej HiNIsOo dzw j |
LOHOdztzsets dalsjtco OzO L OS tsdztsdedztse s f tetsls
1 Odzdydy o Gjbdsedudmsisd ©OLwLjLj &M
ddzlsj tco Odzts o sd2tEzi 8 @ pde dzy o3 toL dg'B A&z ) dztflis tzcb a1 O
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oL ddCdetso jdzedj o MC o O d dzOR [ dgd | tytd t¥ doff g )€ W
CjLbd sOj dzgj COYjMmlse jdedetscts yj dBj delsqdicts
ts fydzts ¥ dzj dzd W o’ Oy 08 Isfmw ) ftcdlzmls! jor A
dzj HS SHI j i3] OB sdzOy descts toOMlso BUOR H 15
stk ftod GBEOldsd LOKjteL Oddd. 1 Odduy
BjMstetsy Hjdzd?2 stO2dzjcets wjojted® f d&zOfls:
CdHtcstcOL tcr 90 ISOC Y] LOtkzHdY jIs fBHI jd
mMCo Oy dde .

] &zO9o dz" a3 zOf e Oo dzj dzd J O3 tcOB sls fts
Yy dzlsdtetseo Odzedw MCoOyddz o t©0O2Bd20R L Odzj G
sjodsdsedyj MSdn t6j M J dzed 2 s dsj dz' N
KO®RY s5dzOy dz' 7 tOfMlss BLOR, ftcd MSotcOdzj dz
bCstejddi fsyjmmse dfi cdHteOsOydd d
OB 5Ot g2, B &OHOs hdr M sfse dzs i
so jtoH JdaPdudlsj dz detsj bkozkyh jdedj SOy flse O
f ZOMlsd¥ dC Olststetsa, Mkf jtcf ZOMIsd¥ JC Olsststss
COMmh W s h 7 H S eORSE 6 dls HABED ofistEs S O Moo Ol
(bsfHsd e O smw OS] dL dgjdej dedd i3 =~ dd3dud
GO jted OzO, ftoddsj dzaj dedj d&3 ©OL dzd ydz' 7 d3j Is s+
bdz stcOL o ZC 50 BzH R GERBENEEOOdL | tLOMso SO

lted yYd 3 desdtetso Odedd ME o O ddz dzO ozj Mists
dzO) 2 fls tc O dzj ) sfdeso des s tod d3j dzw » Is fiqgw
fstelskzOdH Y] &3j dels©®@ ) HESB OO S OB Rdstdmlstsd
COd ydvw [ 4O 2y shissddamiseo sds weo dzws siw
BinOddujMSd) MmMot2fmkoO {§tod dzjL dzOydlsj dz

dzd L S dE dzs  Isj dz' dz' R Isj &3 j cOIlskzts. [ HdzOS &
Isj BB J tOlsktcOr tded dd&zj s ls Hdzdlsj dz dzr | Mtets§
Cdeyd dzlstcOydw n EmCstedlsj dzj 2, Yls ts 5B Iz fi)

CtedMmMlsOdzdzd L Oyd d LIssteddzc Is© o Y d d3d dzls dat
Isj B j tc O, z@ Ordzd Is j dz' dz" | MtesC d Mm 9 Ols™ 9 OC
tcOMlsotstc® wWodwe Isfpw ftedyddets?2 Jjets MjHddB]
fmMdzj HMiIso d J , or L " 908 ls sBOL 59 Odzd | Cofst
YJ B3j delsdesds S Odsdzj . RLO jMisdets, yYlss HBsB OO S
nzZs®d HE Odzr ydw W dzw B Isfpw f ted yd dzts 2 Cstets

fesyj M’ cdHLOlOydd Od* &sd dzOldzr = fMsilsOs
206



l toj H dztS[], pldgH dets S Sz tsdzj dzlsdz § d dBdese 5§ 5k
HadzZv kORI sdzOy dz' = dBOjtedOdzse ftOCIsdyj f¢
Bj IsOdzdsAc Ols dzddzOIlsted™w ( NaNO03); ftsksOh (52
(NaOH); ftsdwdow Cdihdasko (1a1); Mzd ¥
(K2S04) ; Cslisf dzj C MdzOW HEsBOO SO ( NacCl +
hjdzsydes? tjOGjdals (szt); C s dzj ¢ fdzOwW
~lesdBf dS Pl GO@Eeydy M dBsyd o-dedidsR OIS | $ O gz
(11s); -ddefflsstes@ds € Odz' ydw g &sud oddes? (1
i ted d34 dzj dzd § sO¢dn HtsB Q9 ¢ stcj Bz jIs
sjndatsczse duj MSHRJ dsyly oddgjddid v da o tsHdz A
slsodzj SO s tcdpdstr BtedcEOH' d ftwdodj SOy
sBBtclzH 5o Odzd | . RMf sdz’ L s0 Odzd j RBdzs ¢ d
LdzOydlsj dzr dets fodzdL dls! HBdkEBe j ydzsfls: yj o3,
WodzWtE Isfqw yddade" &3 ~dBJUd MEJd fMr e’ §d3, dzd
HisB Oo t€teW f1§S L Ockflsj o Odzedj tcOMmlsotstetses
Fdzj dzt h Oj Is L Cff zz Ols Oy d s dzczlz f tcts Y dats i |
SlsHjd d 2 HBEBOotsS OS] HJj&OjIs §ted i dzj

] f steWHECJ d mi -1 ICCpgdjvie d &g tzls Getdz! dz' - i C
f tod d3j dzj dz H dzwdzd v j dfj CoBls@bitedsdz, © dzO  d3d Mis st sy
4jojtc® MmMdzjHEEDM ] Is OB sdzO Y dz" § BOIsj ted OC
shdats e § ; C deddz Blsdesmwils Bfr Misteslse jteH j ¥ h d
(11 RRst dgjWliIsy, 1 RRYVYJ dJ dzls) ,-32-61-7141z ) CC @ealshtsfc? f
ftejHMISOo dzw j I§ ' Mis®&ItsCitsg dzd detsL j B Mists¢ s
Hsdgj dzdesets h dzOC O d cEdyYmO o Mmsisdsh j dzd.
B J dzeplsiAs d3d dzOIs dz" 2 ydJ d3d dzls 1 ¢ A (11 RRJ
ftcjHMIsOo dzw s h 2 -8fipts BUS 2ts Bfjxiyjyfnj! dAdkdizeG dsd dzQ Isiztitisds
h ZOKRO ( slsadgpls i@ sc s § tosdl ® ool o ®)no
Ctesdsd dedm o L3 yj b3 delsd Mmspy spdEnY
MetsHdatsets ) i3 dzj e Odzts 3 ff tste I8 Jz@zdizis 6 P8 i dzlsHdizs
dzj HsMIsOISCtsd3 {1 Isdr dBOIsj tcd Odzise WwWeo dzv j Isqw E
GdHtOle@®ydzd j ¢ 5, ysts ftedeotsuHdls ¢ fHtejqH
SORY sdzOY dzsec s tOMlso stc O, dzZdL S OW HtsdkzcBo J
BeteOdsd Ud dedets s M te! j o ifof MeQ dgzis i seO;d3y tdz
BOLJ ted Odzr ) € i3 j dE8)dstessfo G drdptsdn IskOfip @zy ¢ tis2 )

SOBY sdz0y desc s § ticlszO-80 4 jfgsjoRo® Y A& &Of
207



B3y dz€ sL jtedzgd Mlssets §j MEO ff toj0,0dzd iz N jHRA3
L Ols o tstoW-8%slztstd) 96sH dzsd3 tcOfMlso stej] - dzBtedH O €
= 0, 4Q€é0, 45

[ cze OVW tOL dzdza{d € dztisf szl J e OlsBigdz’c § Ipfsds] G
f stelsdzOdzH y 4 dgd dzB s p o3t j cOlsztcdzr 2, md HJd3d dzl
BJLEMOHGydz 2 ( Ay vi1), Colsster 2 ftej HiNIsO
Moo i3 Misdzgsets foBEdZO CdzddzC j 6O IsORY s5dz0y dz
SBYJdGCO GsogfMplsi@EEC © MsHBoBEts fosdL oatsHMIso (
ficdetslssodzj dzadd ESCOLOdzdzse s SO 5dzOY dzs G 5
ootHdIsmMw CthiE3f dzj $ MdzOY HBBOO9CO 1 uA + Na
¢ Odzdzv dHj Is s GdHEsOdzs d3d dzO Is dzts A3z d
&3 -~ OdgP &3 Iseo j toH j dzd W , Yls ts fsLotsdzy j Is i
BJLEMOHBYdz 2 ¢ Odj dz' , gdzj s hd2 ddL Sks Is
d z d3dz0 tc dzO W f stcdmlstsmls sBtOL Yytso A1 v,
BB delzmp 5 Aw, MEMB®d BRSO, Y9EBjL Hots
Zggdz' " Oj Isfpw0 ,HIs6 80 ,d33B/4C 6 yYJtejL 28 Mmikls, yls
1,90 tOLO &Bjdzr hj, O Ct41 WWdyd Adgdls j {f dzts
Yd a3 Iz f stelsdzOdzH yJ d3j dzls O, so jtcHjoh jats
LMlsOdzs o dzj dats, Yls ts Ise § teH § dzd j 5B |/ dil3 i
tcOMh dtoj dzd j fB]l.Hts 0, 23 %

RL oMmMjnrn ttOMmMdsslstej dzdz" = IsOBY sdzOy dz" ~ fe
wodw jlsfiqpw A1 uvl. mOwLOCIjtedMmlsdSd vyJj d3j dzls dz
fodztsy dlsj dz dz" 2 tjL kzdz' IsOIs. 1 sL sz yJ dzj
fted d3j dgv Is! H Odzatlg &ls ® OfcfPddsmazgo dw i [ [ 1.

[ dsjcOkiEO:

1. lwodweje 1.RrR., [ouyddedzd S s 1.1 ., J 9 yd dzdzd € t
6. ¢., skrdzjyse S.u., (ccd&EiJody J.A., vEtshtses u.
Hdzw Ctoj f dzj degd v €]QL:s 9" jrH X304 @0J0dD .

2. [ OdshjemSd2 B.C., o¢dkdjes P.M., utdhkrs R
OB 5dzOy dz 5 KOIS j tgdjicke@B.3 18 8 4 .

3. IsHGEGEds] J.f., Jljindhjs R.¢. It©OgkdSlkd

1jHEO,-25%8 ).

4. wbtedetySd2 w.l. [MmMdss' MEEEQs ke O 0§ &
Bdets ¢ sdzj sdzj d3j ifdz: n I RRGHEQYT 9 1199 1 .

208



5. Joyddaded ¢ 59 1. 1. t OLOBSISCO M jydOodz dz -
sjrdatsdzsedd ftHelssoCd MoatsdzO Mo Oy ddz H dzW
IsjtedstsB Otcd Yj MS dr Lkdipditsd® dlo jmn e W olgni71266962 yfn

6. A fots dzts o d. ¢. dtse jtoh jMlso so Odzd j Isj mnded ud MG d
Yyj Bj delsdtetso Odad W GOL o R MC o Oy dde dgjuflylsdigjtalis y:H j d
RLHOIsj dz Msets wuv-vLld&Ydy Mu, 2000.

It91VRUJRI 3 YRIOGJIRLHESJILL [ duuRrRI
(el fev s CsSUVUVRR)

R 9 Odgs.oR .
Rd&zMisdlskls 6jtsdzsedd OdzdzOL © d ,B deOG lHAIE R i3 IsOd

1 J MdBslstew dzO HdzdIsj dz' dz" 2 f jJtedtsH dL EZzyyd

1 j tof tsvsodts BM S o 7 BiLLEdH, Bdzs € d § o5
CjtsHddOB] Yj NS 52 s s ez ch Y, ¥ Wstiste 30 1
f tod dzOH dzj ¥ dets s d , dL s dzgsets oL tcOMISO

HdMS EMd sdedz d3q . I L ks &zOdzj , 0C sk

CtcOddlssdHdzr ° ®wBOMMdotse, oLotsdYsh R
ftoddzydf dOdz' dzgs 9 Oy dg' j H dzvOdzuzj T j dgd Wo ' v tésiz
fted yd dz d d3d =~ Odzd L d3ts SBtOL 59 Odad W
GO sssBEOL 59 Odzd™ © MlstckSsEZteOR MS d&ZOH
CtcOdzd IssdHdz" 7 tsBtcOL 50 Odzd 2, weodzw jIlsfqw v d
MsmlsOs | ZOo dzsets BObBddlstso st oM EzOr
SHOSd R ddt COCERFZEEO® [ KBzdj oMisets Isj e 2

] dztsh OH! v d B3Odze d dzm € d 2 ° a3y iz@ o GO IgK) ¢ oz@
50 S Mdstsddi® HEts 10 Cdg, O -8 §Htgf O fipfdzo f
ddi3j jIs ftsdzizdfglskzs Ctotso dzs , ¢ lsaaE@Rds40R 303
dzOC desdzj dz7 fsH o d®Rjh O hdj fYoLHda® temCdj
f stotsH T, d dzls § dzind o dzts ftotsH totsB dzj dzdz" j d
ftedmklsMsodj © jceét MtsMksOej twsLer n d fi

15 dzOh dd3 HOdzdz' &3 G dzOo dzOW % Oyddy  BON
Bj zS sL jtedzd Mls™ B, YOMts §teW dtetse dH dzr d3c

209



byOmlsS Odksd Oddslstedsdtstel datsL j toded Mls - &g |
Bdtslsdlstsor &3 ctOddlsOdsd f ¢ jtejnSHEG-d d&zO
Bdslkdlstsar j cOdsHdstedlr , d&Omr hjddz j ¢
poRjNfOdn fstesH. | otfistyds? S tsdy ydesmlsd
ftcOotséts BBlSO t. RdzH ¢ d tc¢Otc iztfdstOLoziste diagf figds
Odrsbtcd s Bt dsL jededmisr 7 d §jcdiOkdlssor
GjLCt SCodsttomnksdtols B qElsd o Al d astaO dzd |
COdsHdtedlsOdd

15 COmMmMdY S OyddaslsdlssoOgGt d s®dzedls’
Mstslso jlsMisoksls CtoOBBHIEEdISOd, ®&sdysctsC
MeMisOo s totsL 00 s dEjtc Odgddetswpdz = GctcOdzd Ists o

tdm. 1. s dzOmmdW d ¢ R-RMszdz@ Ve Ordzff Gdstgd @ Ad3dBO v , &30 dze d dz
tHJ iy d +He@dzisjo:r j1 .61k f(lB g dzls2d.lstso r j
1 sdzv  H d Oc BRO48e}1(NafK); R.=6Cat2Mg+Al.

ststsisdatsh SeRpW Sr Odpl dBHtzlsdIlstso r G tc O dzd

CcOdsH BBk OF sflso ] Is- dedOfifdusos B O3, o &
COZ{BOTbdy s (tdfy. 2).

210



