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1 B | 20p u, Th, (1) (2 (3)

L § tod ppm ppm 206/238 206/238 | 206/238
1 2 3 4 5 6 7
76-3-1 0,31 359 208 456.11456. 7| 458N
76-4-2 | 2,19 198 51 453,8| 455. 6454, 3




76-5-1 5,77 790 718 441,7 441. 20451. 7

ltesHisdzy jdzd§ IsOBdzdyr

1 2 3 4 5 6 7
76-5-2 | 0.75 917 734 455N7 455N7 459, 7
76-6-1 | 3,92 840 815 426.11426, 1|444. 4
76.2.1 | 21.63 19 1 495 N| 484 N 494 N

76.6.4 0.829 12 40.829 484 Nl 483 KN 506 K

76-8-1 2,0 815 614 486.21486.1(495, 7

76-7-1 7.29 953 1104 391.71394.1|417.9

76-7-2 8.71 717 734 354.81354.6|378. 4
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8.1 486, 2 N 7 4.6 1.6
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1.2 124 31 452N1| 472K9 4
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6.1 99 1530 47 2N 470R7 -2
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9.1 299 47 433N1| 424KN4 -2
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11.1 169 85 439N1| 518N1 18
11.2 401 65 420N1| 457K5
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0.05657 0,07464 0,5822

468 | s tefdzOw| 38,1 | 546,7 e 263 66
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5.1 294 33 011 | 344N7, 387N 1 13
8.1 600 86 014 | 348N6| 295KN11 -15
7.2 848 139 0.16 349N6] 336N11 -4




3.1 1030 212 0.20 350N6] 315NKN8 -10
1.1 498 67 0.13 351N7 342N14% 3
9.1 459 54 0.12 355N7 345N1( 3
2.1 597 85 0.14 355N7 356N1( 0
6.1 676 111 0.16 357N7 368N2H4 3
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7.1 437 48 0.11 361N7, 290Ks -20
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B SiO; | Al;O3 | Fe;03| TiO2 | CaO | MgO | MnO | K»0 | Na;O | P.Os [ FeO | { § {

94/1168.91|15.81| 3.62 |0.27|3.40 | 0.84 | 0.05 |2.00| 3.56 | 0.10 [ 2.79|0.27

94/2169.4815.71| 3.92 |0.30|3.40 | 0.99 | 0.06 [1.88| 3.56 | 0.11 |2.34|0.14
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v 5 YS| %°%Pbe |U, ppm prhrh 22Th/38y | 2°°ph” ppm Pi’ﬂa U,

94.1.1 1.24 70 26 0.39 3.36 344 | N84
94.2.1 0.30 275 192 0.72 13.8 365 | N 6
94.3.1 0.26 447 268 0.62 21.4 349 | N 6
94.4.1 0.00 385 225 0.60 19.1 361 | N 6
94.5.1 0.30 129 54 0.44 6.3 356 | N 7
94.6.1 0.09 369 178 0.50 18.4 363 | N 6
94.7.1 0.22 241 104 0.45 11.8 356 | N 6
94.8.1 0.47 238 67 0.29 11.3 346 | N 6
94.9.1 0.77 119 44 0.38 5.95 364 | N 7
94.10.1 | 0.26 326 184 0.58 15.8 354 | N 6
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1-RtelsT " MC g2 ¢ dzj 2 fMtsed ddj Nhaita@dgdiiss 24’ o Rtsls
15 dstfodz js & figjj-T 1988 delzsz 6 sdz! dz' | tsls dzts
ttsB’ d otLtOMl €@ ®dlsd »
i (Ol SoH ke dQketdEso .
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t dmzdtsS 2. 10. Jdzjh dzd? tB&IS § G
f zOocds-t kB MdHBBo et ( Mdzj o-@)ej @ Mg sdBIs § B Y to
90) Ct®RfdjSmts dz0 CLejic RAMS Hdf) SASP L 5 dz .

[BO Ctdf dj ¢ fiplz fds] dijudiPid dzr & § O OC j dz
fesctej Mdo dzs? MEOHdd &jlOdstey dL BO  da
CleOdzz zdstso 52 Y Oydd *jlsOBstey dL ds0. wts
flsOo S Oxiff g BMOSftedo jHjdz o kOBd&JYj 2.

s OB dzdyomedzdyi Med2 MmMtsmlse dJL s MisCtso
Cdzad mff H s 56 15) d G dzd dzts L@ dpGlsdlists 9 6
Csistfifidgg o dz0 wtseteddmMEtsdy ZyoOmls¢j Rtelsr h ¢

[S6- 161 [ed
dzr“ U3 | 23 dzr” 3 | 23 |4t w3 | 23

+

SiO2 65,20 | 62,15 | MnO 0,1 0,09 | H0 2,22 1,32

TiO2 0,43 0,67 MgO 2,15 | 4,04 | HO | 0,06 0.11

AlOs | 10,07 | 15,25 CaO 11,95 | 414 | P.Os | 0,14 0,16

Fe.Os | 0,66 1,11 Na>O 155 | 2,93 73 99,42 | 99.95




FeO 3,55 5,16 K20 1,34 2,82

Voddd yotsmdroe j Mist sadMisr § ¢ tod s Odzdzdzy 2
%g%ﬂsgbdols’ -1 - Sus(dpdiag jisfy lsej 5 O dzO dzgls js o ) tf jio
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h PEOEO&EAYSIsdlsss 7 MdzOdzyjo. tusdh O
dz0dz dz' j MERA@Hs] Cip' e j o tses ¢ IS G3 §
Gy jddjd3 ©Md dO LOfOH. 10 lHjd
dzts ¥ dzj dz' BOLSOBY dzdlskzH dzets2 MC dzOH YOls s
Wiedtetso C O dzOB dz¥ H OdZOM! Issdz! S5 jo- Istsdas
d dzj Bldjyjdd o Isjan YyoOfmbwhn t©OLIj L
j BN desfidzO e st dapssf fdHse ' 7 OL detse d H
dsOdzdzd yj MSdr MdzOdzyj o HtsMisde®ils 10
nOOSCIs | todz Ho O fOLOGjdjLdmMO d3d dzj
dutdc] 3 dzts s ¢ iets ¢ CctOdkzdzdssass?2 WOyd
Sc gty d MisOHdd  otsdz® yqdq:
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| dzj 2ksE BOIsdlstseor 2 SCtdf dzj € ( ted-Mizdzts €
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o Yjteotsd Mts fmdzj HOB] OHnisH dudiafste tise QRSO fds d
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fdzj SMO &JcBOISdlsOBRd Bl Whdgw jsfw  dao  or
Wzk qHAZOMT M j dzdatsfylst 8 o Btsd3j dzls eedai H tej dac
Isj dz' flse Hdrdsj dmie2 StsMsd o &Jc®BOdlOn, t
% dn Bl jBO (tedmizdst 2.10), d d Ml
Comtsdr  fy CofpfsiHdg tefitetstf sotsets € a3l sdzj dzls ©
2.6). & RBIEKOdsotset CtdBf dj@MmMo tok!
Gjdzj L dMm oBdtdmizicedzs o M itfBOdsts Isi delds © dz@ e O s y
fd dzdzd BOdzdls. v fdzseo dv YW steRBdietse Odzd W H Od
CteOBAss s s oatgz] gz tyj ddo Os tsTHOT ydW e O
780°C, p=8 SCBOt [28], vybt MmMtske jlMlselkzjls
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vsOBddYO 2.6 . uiMisOs cttOdzOlO iBdc RO

[ j 2O dets s 3O [ i2¢BMsdB0
2 3 1 2 3
1 2 3 4 5 6 7
SiO» 38.25 38.20 38.48 38.45 37.92 38.78
ltesHisdzy jded § IsOBdzdyr
1 2 3 4 5 6 7
Al203 20.95 20.75 21.12 21.11 21.36 20.93
FeO 31.34 29.30 29.67 29.76 29.59 29.57
MnO 1.80 2.64 1.47 1.45 1.64 1.82
MgO 6.73 6.99 8.07 7.94 7.86 7.80
CaO 1.17 1.48 1.27 1.28 1.28 1.34
3 100.24 99.36 100.08 99.99 99.65 100.24
1 dtets 26.20 27.10 31.10 30.60 30.30 29.90
¢ dz -
BO dzH d 66.40 62.90 61.90 63.10 62.50 62.50
e fi- 4.10 5.90 3.30 3.30 3.60 3.90
howlsd . . . . . .
1 e sln
v te 3.30 3.90 3.60 3.60 3.60 3.70

RLBIsSfdzr | ~OOSIjtedMmisdsd ydteS sdz0
fsCOLOakz sOBdZdYy 2. 7. o Eyjbtd OB ddyr
dzj dz¥@ @ Mdzj HzsDH dhH dasBis &z

1- tcOdzdzi € j 3Bt d2ME d 2 toJ dzdCIstsar 2, fte
B ZOydese 5 Mistetsj dedv o L jtedzOr t©Odzdzd f O dz

13. 1 qigd®dz®ej 2. 11) ;
2- 6Odzdzj § Oczj 5L 82 MEC 2 ¢ tcOdRiaBz?? d to

(3.1,4.1,5.1,6.1,7.1,9.1, 10.1, 14.1. 13.2);
vOBdzdyoO [ AdeBodz' | dLtlssfdzr j ROwLOCIs] toc
Bd G Is 50 HSGCter .



%
Spots | %2°Pb, pg;n pT phn'q UITh 206';%’:% 207P:é226'3b gésr
dant
1 2 3 4 5 6 7 8
tikzdSbser 2 Yyds sdz
13.1 0.00 379 | 224 1.7 524N1 558N7| 7
9.1 0.00 549 | 446 1.2 539N1 571N6| 6
ltcsHisdzy jdzdj BOBdzdyT
1 2 | 3 | a4 | 5 ] 6 | 7 8
AdStsde ¢ dzOo dzs? 5 OBt d yj MS
14.2 1.20 148 48 3.1 475N1 392N2¢ -18
5.1 0.40 723 | 122 | 59 489N9|l 528N8| 8
6.1 0.00 234 | 139 1.7 496N1 515N9| 4
3.1 0.08 325 | 270 1.2 497R9 506N7| 2
7.1 0.34 506 | 294 | 1.7 502N9 526N9| 5
10.1 0.26 904 | 371 | 2.4 506N9 539N6| 7
4.1 0.30 154 | 207 | 0.7 506N1 417R1Y{ -18
1.1 0.00 785 99 7.9 512N9| 546N4| 7
AdteCtsdz tj Gt MiNdoe des?2 MisOH d (
8.3 2.78 623 | 293 2.1 414RN9 399N34 -4
2.1 0.58 515 59 8.7 420R8 420N1 0
8.4 0.90 492 | 306 1.6 435N1 292N27] -33
AdSsd 1 sOfO fjtedsMis?2 OCIsde
12.1 027 | 1236 | 11 112 293N5| 322N1] 10
8.1 0.00 645 4 161 296 N5 328N7| 11
8.2 0.30 725 5 145 296 N6| 25101 -15
14.1 0.00 | 1218 | 18 68 296 N5 340N6| 15




12.2 0.00 837 5 167 303Ndq 353N7| 16

3IYydtes sdz tcOdzadzj § j edzMEts2 OCIsdo - Oydd
ZdlsO, ©BKLOLEZjl odzjhdedj SCOjBCd S-Stk
N Bj daBpzgfCL jtedzO (8.1, 8.2, 12.1, 12.2

RLo jflgdMisr 2 (4 d2OEHdELE zOL 597 2) ¢ Bl
yj desteOdz dzgs?2 yOflsd Rtls™ " M2 L tsdgr IsW
s " MC Bz wOL sz d B dOYOjlshw s yHE
MCd2. 1 ttshisdOdwP] P tets g o § tzt dz0 (s ¢ 5 dzts
teddzO f jtear j MmMolsded d3j Istetdsals. dzj hyj "id@H "9 jledOts
sdzj . sopItEs ¢ jBcdzO0dr 0 @O Stod
] SdzdzO% o' BKBSO JLlsfdses Mshmisjos 0 d
Yj dzdetsets dL -H O fEEEDOBE s sy (] -ftotse O
dzr o IsOB dzd ygfn2dzC8j d2 .di® .tc

{dMzdsS 2. 10dzj LRSI 2 ( Mdzj 8 ©) d tof-j tdkMS g
Csdz BICchBOdlstss usctddnNSses Zyomnlsto risl
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Cted s Odzdzd y
M lse jsls
vsOBdZdyo 2.

2.1
i Mme¢
ﬂas
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2
q-
Is

A eff EEOR 196 HEON fiopH A

fmMdzOdzyJ o .
ygqwtwcodz o

AdWter

dzOH

sOBddyd 2.
ROSISEY dzs R o DighIsty d to € ts5 dzC

8.

W sl

Czaudsfmdutser 7 CtedmlsOddadyj MSdr MdzOdsy,j
0,206 2065, /238 2075, /206 % dis-
Spots %~ °Ph U, ppm Th, | Uh Pb/~*°U Pb/™"Pb |
c ppm Age Age dant
1. tjdzdCltsar 2 ydws sdz
5.1 280 311 0,9 545N8 594N6 9
9.1 269 47 5.7 765N1 745N6 -3
2Ad6¢ Sdedas@Oakj OBy dyj MEs2 Wd
11.2 | 4.45 139 160 | 087 | 496. 7] 544N2 9
11.1 0.38 361 426 | 085 | 502. 2 513N6 2




10.1 0.09 484 341 1.4 514. 3 487NK3

6.1 0.22 812 574 1.4 517.1 467N3

5.2 0.14 368 334 1.1 508N 553N4

o|lo|&h|h

3.1 0.29 303 135 2.2 506 N8.| 461N7
3. Adwlitd Gjcetej MMde dats?2 MO
458N5 -3

11 0.13 398 73 54 458.

2.1 0.13 312 225 1.4 452, 426 N5 -6

4.1 0.07 335 112 3.0 473, 504N3 6

522N3 11
jtedMes2 0OCIs
270N9| -8

71 | 001 | 305 | 99 | 31 |4609.
4. AduStd {OfO0
22 | 020 | 222 | 13 | 171|293,

o|los | a|lo|lo|N

6.2 0.60 321 23 139 | 294. 258N9 -12

]l 1t SsifdjSmj ftodmizlsmlsakzsls Isj
Ylsts d o dHfdzjOfipEdstisds C B3 dzj CMj. OB § |
LzOdz! dz' 7 L | dzO5% ptodfiesdkgs 72. 12; oL O
545Ne308z dzjls) HtwjHuHmlsOodzj dz¥ 5B &ZOYdz o3
gzd Cssots] fwsdmMAtyHj ddj .

l totsB OV bW j sfv Mettedets? d R OwOSCISjtedL
SCtdzs 600 o5 Bl KBSO2 GOL O dzr A SH BOL Ots(
S5COL Odztsf)! EOsdstswjcOtcdj oL teOMmisges 7 o
Medra Isdise yYydultsdd (ttdhmkzditsS 2 .31-3 Is O
dzr 2 MemMlsOs fstwsHT o o0y dtshls! (iess dzj d3
s o f Sdzdzj dets s tofisHQ daj d2ddj Ilsotstsy CtedCk .

vOBBZdUOULRBOERE Jdytse " | HOLdtse Cal L jtj
ftesBj 57

0113(;{(; ppm | ppm | 11/, 206py 1238 207py, 1 26pp (‘:’/grddiés‘r-]
ed . U Th [ dzdz. dzj| [ dzde. dzj i
1 2 3 4 5 6 7
tddzdClssar 2 d HJjltedltsea 2 ydy
57.2.1 333 274 | 0,82 | 537 14 | 526 120 -2
57.13.1 306 157 0,51 | 549 13 | 474 110 -14




57.9.1 191 76 0,40 | 895 21| 896 70 0
57.7.1 é"’l 290 | 0,20 | 919 21 | 957 35 4
57.12.1 182 61 0,33 | 1716 38 | 1816 72 6
57.5.1 93 246 | 2,64 | 1887 43 | 2010 48 7
5752 | 127 84 | 0,66 | 2018 44 | 1969 32 -2
57.3.1 | 807 | 122 | 0,15 | 2061 42 | 2290 15 11
57.221 | 77 9 | 012 | 2135 47 | 2067 33 -3
AdStsdz ¢ zOo dzts? 3 kOdBstel g uj M¢
57.15.1 | 219 | 135 | 0,62 | 470 12 | 541 83 15
57.16.1 | 721 | 191 | 0,26 | 488 12 | 511 45 5
57.21.1 | 1236 | 444 | 0,36 | 489 11 | 422 89 | -14
57.17.1 | 379 | 253 | 0,67 | 490 1.3 | 550 74 12
57.20.1 | 1650 | 686 | 0,41 | 491 11 | 468 140 -5
57.1.1 | 252 | 143 | 0,57 | 493 13 | 587 190 19
57.8.1 233 132 | 0,57 | 496 12 | 484 87 -2
57.14.1 313 189 | 0,60 | 499 12 | 388 130 -22
57.11.1 | 256 | 164 | 0,64 | 501 12 | 463 110 -8
57.18.1 | 1391 | 1174 | 0,84 | 522 12 | 473 56 -9
57.10.1 | 410 | 152 | 0,37 | 528 13 | 489 130 -7
ltetsHisdzY j ded j 1sOBdzd yr
1 | 2 | 3 | 4 | 5 | 6 | 7
AdCtds tejctej Mide des?2 MIlsOH g
57.6.1 2247 | 1085 | 0,48 | 451 10 | 378 56 -9
57.6.2 | 358 | 170 | 0,47 | 426 10 | 359 170 | -16
57.19.1 | 1093 | 319 | 0,29 | 439 10 | 412 44 -6

1 jeoOv cizffO yduStsdss (&0 tdihkds
fjCltste) ftejHiisOo dzj dzO@ ¢ 15C Ols Odzdz’ &R & Y St
et flesdMAtyHjddy f tBkOyds?2 &Sttt
iz yOjse zOYdz' &8 "Hiesd ot WiOc &) dzls Otedzts
fedL B3O d uj MC Y jIsAviUsjO.C yRj ©HS S-Hiss 3



¢t fussHdfEdY f) Shyddeteds? L sdod dshls:
fsksoddC 5?2 CtdmlsOd&zO (9.1). €O clkzf
COC tjdkdClssoOW, SBI jHddZ"Eh OW COE- Hjlsts
0 Odzdzr 2 tsls tOdzdzd R W OL 3 Is O o3 teteig Yool SoisGs o 1
Ctkfyj GisPlEBEgr ydeSsdz (tdhzdss 2.
fsslse j sflso Oy sdzde:d LHBB5N34, 1969RK20 (

dils, fdujd, Jhdd Adv SEOffs] §3s -1f) o d
Moddzytseo sz tsilsdetsh jdzds, COC LHsgsC jW jHAED § Is
oL icOMsse BBdzj j 1 H0d] Hisrdy st O Isdss ] Is
MeCstetej SIsdictso OdzO Hits 2290N15 dgdzdaf- dzj Is.
Hilsjdz Msoaksls B dOddydd o ©O2tHzy WSt
srhMEs?2 Lsdr (O0d sftslsjtesL s2MCdsets € to
sse. [ OcBEOlststgedezi J ctg@tc®. 1 d 22-1) dzO
sko jlsmisokjls otLtOmMisk 913N13 dzdzdz. dzj Is
SBtOL A, L jtdzO 9.1 d 22dzd]j WHEHYwdzi ded"
BOE BOIdyd ME 82 OCIsdo dzsfls fuzdov  tdf BtedAshddr(d IS
tcOMMd3OIstcdo O d3F 7 ¢ dig 12 Odatpln s a2 Yy d
Csdz 9.1, 22.1 sldsdshy ¢ shisteso SHEY
Edisd ci-Uafdsdzsec s MsMis©a ©. sOjBECO LQ-tcdzO 7
sz, Wsttddtose OdzOMm! o Yipil gy X dfiptezisj .BO G
dgdzj HEzE h Ow GubfyffECisgacj dg - steshs tOL o
yd dzdzw o iz 2 C Iz tets?2, MBHjtey O dj kZdzOfMmdzj Htse
14.1) d twjddSktser j (1. 1; 10. 1; 17.1)
gL zyodzdm: , ojteswisdas, dd dJd&3jels OS]
fjoOv ctozff O yYydteltsdaso. LVdzOMdzj H 59 Odedzs |
dzgj tbdzdyoOr sz fsls ofgo BPR COj iBsC3-d ¢ 5k
d3d Is te fryteaizO dz! aktill&tory) Yydulsdetse d odnd o d&3i
ezt Is dgas tCHE( d fyss¢ 1 dzdzdf mMse ) yj delstetsc
dzjls. ltd {Issd3 sHddz OdzOdzdL EdzOMmdzj H 59 O
501N12 d3dzde. ) Is g GyldEd dizhigise j dzdz” 2 9 t
eOLter 9 dBjYHEZ WwHtttsd d ts)isOEdz@az/daf dfigd o
(oscillatory) ydteStsdzOdzd. AduStsdy t©OMmMMdsGlstcd o O
o2 ddlsjttOlktey s dMmreooOsilsmy ¢ OCHd-3OG BOI
sjtedjd3 wWodwjlsmvw tsighpdudeiy de@sde di@ v ¥( lednftc © .
[ sy dets Br dzs B' Mtse dzOMmdls! mw ) sOSCddz tejh
slsdzj MiIsd HOdzdzgz® YOtz 2 QOWRic] I Bydz§] Bicls Hz)
sBMlsswlisj dz Mlsats. s OF dicasHOjdEs tdzEtsiHj j; d3 talgffridsds
LsdzOdz dzf §| yYdeSsdyr WwWodzwe Isfpw ¢ dzOBdats?2 1ol
Codetsaditsizts Wged>? o Hj dzj deder = dL Htekedm
Lisde , dOfteddsite, dL cdif ] telfd datgiijlsdidshylsffiHs
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B lsmw W ddzdzdIstse d H dat jizd ddd Mmis & dzd fifilsdsO dzy * Is O
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ad. | LEGYOH s 3 dZ2Of Qo dzj dzgd d ©dzO Gnd3j dzv j |
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vOB dZdyOuBMEOs CtodlsOdddyj s @r fdod
Bdls0,0kzPls O o j yd?2 dsd.

] StetsH O [ ddzj LOd
1 2 Ga-1 St-1 Ga-2 Ga-3 Ga-3
1 2 3 4 5 6 7 8

SiO: 82,75 | 74,08 | 37,23 27,76 36,31 36,50 | 36,85
TiO2 0,28 0,05 0,05 0,64

Al,O3 7,04 14,40 20,35 53,31 21,19 21,36 21,49

Fe203 2,21 0,23

FeO 1,46 0,93 28,99 13,07 27,90 23,87 2591

MnO 0,10 0,06 6,86 0,47 13,05 15,14 13,67
ltetsHisdzy jJdedd IsOBdzd yr

1 2 3 4 5 6 7 8

MgO 1,65 0,30 3,13 1,79 0,16 0,57 0,78




CaO 0,84 0,84 1,92 0,72 1,64 1,45

Na,O 0,96 4,27 | Py12;7 Py - 3,4 3,4

K20 1,46 3,75 | Al 65,9 Al 67,60| 56,0 69,1

H20, F 0,93 0,65 Sp15,7 2,0 Sp32,0| 358 32,1

P20s 0,04 0,11 Gr5,7 Gr34 4,8 4,4

72 99,72 99,67 98,03 99,04 99,33 99,08 | 100,15
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P205 803 CaO FEZJ: 3 La203 Ce203 Pr203 Nd203 Sm203 Gd203 Th02 X

29,98 1,07 | 1,63 | 0,51 |12,95|31,87| 3,35 |11,51| 1,53 | 0,38 |5,28|100.0

Rslsted jo OW ctokzf O

PzOs CaO | MnO F6203 Y203 Gd203 Dy203 H0203 Er203 Yb203

39,10| 0,20 | 0,68 | 1,36 |42,50| 1,03 | 6,75 | 1,37 | 3,81 | 3,18 100,0
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vsOBdkdYyod 2. 12. RLBIssfdr 2 MmMsMmlsOe
CoOBORszeply slsdlstsor 7 MdzOdey j o
ppm | ppm | U/Th Age Age Is dzts ) Is
4.1 559 82 6.8 366N 9 409N 6 1 12
3.1 522 60 8.7 371N 9 355N 6 3 -4
7.1 700 431 1.6 44381 1| 589N2 6 (Q 33
1.2 734 872 0,84 446N 11| 355N130 21
9.1 194 99 1.9 449N 1 3| 527N4 10 18
1.1 479 447 1.07 449N 1 1| 401N110 -11
6.1 521 281 1.8 450N 11| 323N140 -28
5.1 771 553 1.4 456N 1 1 505N 5 8 11
6.2 536 232 2.3 45701 1| 432N110 -5
81 | 1797 | 2506 | 0.71 46481 1| 573N29 0 24
2.1 250 402 0.62 47281 1| 392N9 2 -17
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5 f cddthisdz sSteH Odzlsdzsdzlz L dzOyJj ded® o Ists-
363. 9N6. 7 idgdzdz.H dzipPdsdat ( sOB dzd yO 2. 13) . |
bifjtw! ¢ SCHdOoddbupdd Mgty ulsd Istsydas
yqWeoO (369N6, 1 d3dzdz. dzj Is) a3 IsOdedfiyOIs d u
fsdzeyd 20 d HEMsdfbH | ddf g sL cOfMisO o ls
Méitsets o sSBOL S Odzd™¥ YdiwuisdzO o-f StLSH
dmratyHjddw dzaj dEQAE &' Isf dzthdn Oj s dzOd3 ¢
9" HJ dzv Is! 9 Rl "MEB2 LBd §SLHARZ]jH]OTS
yd?2 eoHBd BELSCdm dzddzj 2 dz'lH dg szt dl dzg ¢ st
toj 6 d cdz@IPp st dL tso Odzdzr = ff StetsH teff tsL H dzf
Csdz0 ctottedls 5 dZsCOdz desd3 - Ot OCHs-j toj

BOYydate j NS o Mmjcts desimd o) Hfehd cftpm t 18 ) s @sts O € &
Clstste’ j dzgj lsteOL ddzd !  dzO fisy Ptc Sesdisy S tsevdz
6] ¢ dsdog Qs L 5o Gflzdzse 50 S

ddzj Hzs h Ow WOLO OSCIsdodes?2 ydLEzd Rtcls’
Mde®za o ©Odedzi 2 1 j tedzd Mo df fzdzis deds'? B
5O¢ d -Oldaickids o SAS PR 7 dipd Misj 5. sbkHW f
ydeStsd {sts?2 $¥OoLr fedmksmlsokjl C®OSC A& IsO
6] c¢dthkgps@®Bsey dyuj MSses, OS¢ dddss od

YimStsets Sskfdjsmss, HjVWstedOyde ddj dz
fMistcOdzj dzgdj d MmMew L Odzr ) OtceziiME fsdzthj &5 O B das
vy jtcOlskztcds | EfMdtssdw ftoj sBtcOL jso Oded W

dzd o O Is fiyw30¥u (248aBArfd Mis j &3 ) .

vsOBdzdyo® 2. 13. RLEItsfdzr 2 MmMsmMOes d ¢
CteOlssor n SdOdzgdlsmisH jtey Ohdrn ctOdzdlsseo . )

2065 1238) | | 2075} /206 % dis-
Spots | %*°Pb. |U, ppm Th, U/Th Pb/~"U Pb/*"Pb cor-
ppm Age Age
dant
1 2 3 4 5 6 7 8

JBttOL jy AT @HAS C 5dlsOC Is
timMbdl MEeMkttOlO
78.5.1c| 0.14 217 141 1.5 832N] 797NK3] -4

78.5.2r| 0.28 216 31 7.0 763N] 835N7 9
[ O BOIdYyj MSOw CtdMmlsOdddL Oy
78.4.1c| 0.29 292 346 | 08 |513. 1| 528N7 3




dzd yr

78.4.2r 2.01 257 141 18 [440. 7 376N1 -15
[ OB duids 1
78.6.2r 8.91 551 18 306 [363. 9] 372N3 3
78.6.1 8.26 246 273 09 [404.2 568N4 41
78.2.1c| 0.90 132 61 22 |346. 9| 438N3 26
l csHsdy jdedj I[IsOB
1 2 3 | 4] 5 [ & | 7 | 8

t Odedzj § § ez ¢ O

OCIsdeadL Oydw

275.

7813 | 1324 | 993 | 176 | 56 Lo 303Rf3| 10
7812 004 | 81 | 115 | 71 [297. 1] 319R3 7
7822 | 349 | 2037 | 695 | 29 [298. 2] 310N1| 4
[ jd) Odzj SEY a5 ] dzso O OCIsdodL O
7833 | 5513 | 19301 | 1896 | 102 (22 95| 642 R0| 2650
7832 | 4580 | 2359 | 205 | 115 | 40. 81 962 R 7| 2103
7831 | 39021 | 2318 | 107 | 217 [ 112.4 137R9| 22
JBttOLjy 104, yjdziste cdzj 2 MscteOd
[ 0ckOdUj MSd2 yqes sd
11 | 147 | 76 | 42 | 18 |490. 2
31 | 1151 | 1848 | 269 | 686 | ° 220
32 | 2032 | 1283 | 342 | 375 | 493
{ Odzdzj f j bsMS O OCIdedL Oyd ™
12 | 1027 | 63 | 4 |1875| 223"
21 | 236 | 437 | 216 | 202 [297 K
22 | 130 | 533 | 263 | 202 | 273"
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HOdzdzs 2 IstsySj 6 fsfisOolk e jiOjls h
EYj dz0 o jtswWisdasfls! Mmozsy dsets Mt dzd !
jeéts MMlsOej dzj MStsd Cdn oL t@Mlsdz n

Hfdds § 2 . CEddrdzy § sdotsds 6 j sdzsGe 59 dL 2y

jddlsr COLmMOSfO2Metets Codf dzj SO o 51
Yjdedzr 2 otsLteOMmls 673N2 dgdzde. dzjls  6OC
Missds ctOdzdlstse ¢ClsOMMEtsets dBOMMde O ¢
iMmi  Lsdz0 1 dzH ¢ tsdzls OS Ig QzOM3AT flath® Offistd j H
tor j 9 G dzkz B ! BOMMmde O Gty dtzezy Is fipvd ts kzg B
fnlsq’dchr]q’lstsafdz,cf CteOdzdlsOdBd, dudz- C lstste
dzr 2 osBbwONB dBdzdz. dzjls. 1 i bsdiz o tOM

640-6 70 d3dzdz. dzjls € OS¢ GedsV 3OC ¥ Glpiglftedss
dzj 2 C ts¢ ts@ded IsCdis 3 dzj C MO. Gz Jseizts Y dfL jiz ud ©edzr |
oL i3y dzts, Htod dzOH dzj 3 Olstyf giA$ & jnz . H tcj o dzj Bk

v OB dzd yO 3. 2. RLBIsfdr 2 MsmlsOe (
CteOdzdIsr BOMMdea © ¢CIsOM, ~te. vd OE.
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- ZOGPbc, U aTh o ZOBPb*, 232/238 206Pb/238U 207Pb/206PbJ s ¢ g -

sty % ’ ’ G/ ks I 5L t6d tOMmls |H Ol

dzts )
1,1 | 0,97 | 156 50 116 |033| 537 581 N +8
4,1 |1,00| 484 187 | 40,1 |0,40| 594N 692 N +15
2,1 | 0,17 | 705 257 | 61,1 [0,38| 619N 671 N +8
9,1 - 125 63 11,1 [052| 632N 702 N +10
51 | 0,09 | 273 38 | 243 |015| 636 633 N -0
10,1 - 159 90 141 |059| 636 667 N +5
7,1 - 516 216 | 46,1 (043 | 637 629 N -1
8,1 - 127 50 115 |040| 645 714 N +10
31 |000| 250 | 106 | 22,8 |044| 6 50N] 638 N -2
6,1 | 023 | 113 58 | 10,3 |053| 651 602 N -9
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0.32%; (1)-sBh 2 Moddzjy SCttetej SIsdesB'Bz M d

l csBOBIBBBOdZO dL CcEtBscjdzde nj f sl dt
zOr r~tejBlsoatc? YOBKOE. 5§ tiscn d deisT stsy¢
fdzjznh d j 50 3'8000 {34 6,5 3606 9 H . ] st dtetsdH "
i tcods® Cokfdzr » or atsHBB® 9o ftojHj EZOA ~ts
(tedfp. 3.1) . 1tsBO dzO dLslsfds? oLt
eohtBte®dzdoh j 2w Wdzt dH Odz dzOfglp dzelzr d3uf j Is §
ksCtedmlsOkd Co0tty® d BBddz desE®- BOG da,
Whha OlsdL Oydd ) ©wOLoadldj & el diosB C
BB, REEEGHO W jd! HhfOIdLOYydwY dijJls
hOMER WottddtolkzjlsMw Octj cOls ftsdzj o 53
afdd o yYjdsd3 5 mdBIud M sz Mish
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ﬂﬁm

zOfmr h j dzdetsintsdy) . d4Od H dff-ll7O tsls
s St Oh | dK,O0E Odzd § 8% (A tcd Na
Hdz" cdidiztizt pBises L COC G
DRBY) B3 $wBHdzd?2 MtsMisOo oz
wsjHpd JtclsOBdzdys 3. 3. 1 s
fsH 5B dz dzj 2 ¢ sCtcOlstse r didzd s Od3 (
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vsOBdkzdyo® 3. 3. gt Hdzd 2 Msmis 09 fJlst
fstel Jtetsd H s Istsdzh d

f | SiO2 | TiO2 | Al2O3 |Fe203| FeO | MnO | MgO | CaO | NaxO | K20

1(3) |69.46| 0.35 [14.93| 3.70 | 1.73 | 0.06 | 0.89 | 0.98 | 3.74 | 4.05

2(14) | 75.10| 0.22 |12.30| 1.95 | 1.35 | 0.07 | 0.45 | 0.51 | 2.56 | 4.86

1 ted i3) APy dbtedsd&dls’ . -L g H68 s Od
tc Oy IsHpzj fgts]

usYjlbOddj BddLSdE SddidyuimSdE- e s2f
v jls dR SBI jHJddWIs! -fodzizjlsHefrd @) Mek @S sl
COd Hjtedsets Isdf Osd [ st PO g dgisthisd 1§ st
Hse § obkdCOddyujmSs?2 Woydd mazydls Lo



sEW s6j ddow oyt o: fMtej Hdzj § MtsH jtey Oded |
f stcsHOnBdz] Gz sIs 66, 8 HES 73, 3% ffted H
LdzOyjdzd?2 tls 64 Hts 87 %; ,Mted »n@EhE- MsH j t
a3 Wsdz e O o dzf odzv MSMWB TN ftod ¢ dziBIOMA .3 sH B
59%,Na,Otsls 0. 2 HB 6. 4 %.

Il sLOMmls fotWdesdHtss SfttjHjdjd {6
(tsdfp. 3.3, OBd. 3.4). RL dedr 9 Istejnm
CO2dBO0 Y5 CtOo du g Bz@lz, § i lsOdRERGWwOH, f
9" 9 jlsticdoOdzdj s d of destsdz EZwwOdzO. -1 Mj Ist
Hd® , fiddededny Cobttts?2 f CcdltteHdj2 ftot
osLiOMssds 666 N11. | OdedzOw ydW O  tod dzad o
oL tcOMls oW desdHBS . stesd3] Iktsdts, dzO
C dzOfils j to tslodzdhyf f ML tOMistsds 8 4dBNBLY | K. S
fMso jdadzr 7 wsldzdyd?2 o yYdteStsdzy HOdbks?2 ¢
Yydtel cdtidg tfftstsf Hiso 3 dzj Blsd3j Isd dzd .

vOBdZdyod 3. 4. RLBIssfdzr 2 MmMsMmls©e d ¢
ltcsBO® -~ 88

U 5 Y bos 20651 % 206 238 207 206 % Hfrp(
qL i (l):’bc, U, |Th, Pb*, 232238 Pb/~"U Pb/"Pbl| ¢ sto
] da % G/ I ]l sL 60O ISLtGOfr]d;ﬁgsdé
-5
1,1 |0,00| 95 16 889 |017| 670 635 1
1,2 - 218 39 20 0,19| 654 661 3
2,1 |0,16 |1522| 305 141 (0,21 | 658 3 679 24
2,2 1,94 | 1311 | 325 925 |026| 499 N| 718 3
3,1 (0,10 | 242 | 108 235 |046| 690 3 670 115
3,2 | 4,29 | 2444 | 459 117 10,19 336 IY 723 5
4,1 | 0,26 | 160 84 19,6 | 0,55 860 l}l 876 0
51 |0,18 | 243 73 29 0,31 837 I}l 8 3643 1
52 |0,26 | 171 40 20,5 | 0,24 841 IEI 829 0
6,1 |0,07 | 647 | 126 60 0,20 661 N~ 660 5 32
6,2 | 3,28 |2127| 618 158 | 0,30 519 N 683 N
l1tedd3y yowatf.j . sOB dzd ykz 3. 2
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CoCdfdets ftodL dzOC s CcdkzBS et &iskOBsteW
9 0ded V. | i@&@d@BOBddydy bty ¢ @O sBHj2
1 dydev v HdOapB8RGL Oydw Iksysd §Jted i ud
HdMEBGHd j 2.
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l osB Os9®WB tcOdzO dL (S tdeBsdzd dzmS s s RO
"000 WB50 $6 W) . (fdMzOBSHIRMY o dj
fOoc Ot ( sOhCOdzfrJIz, d&3j 4 Is Qgdrfg a3 ted H
20 BA&MiMpfasO 8 Cd&5, hdeddO 2 Cdap- I Mmls
Eyomisdy MtejHdejL jtededfilsr j d Cteiz§ detst §
J 4 bBySter j-OodR@YtstsD dzq dp dzyeDffad Ists t § 3 J
stej YyO¥ Isfiqpw  dnr o3y dzStsL jtededmlsr j tf ftej H
Hdz' | ©OL desMisd, MdzOds@=h gifls s dzBO d3egh dat
tese. Juddg yoOfmlss oMmistej yos Ismw yhd-dzr ¢ dg
detsfls' ¢ His 1 3 stcO.

SEdElsOCIsT cChBsdd ks ses BOMPds O
B ftsusd Ytsefmjd3jMisdes ¢ jtej Cter Isry-ter n dz" «
dzts 2 iSO c dgjt@@ded s’ MsftedC OMOWRGL s ddzoO M
Zedzj esHdMmisr &3 Mz O®REINI FdlB (2?2 )0- 051 6C
fOH] tded ctOdzdyOl f fsteWdtesdHOusd, i
ZOvw cOddy0 dqijjls ROKLOSIjt Stizjsy 7  dzO}
dzj 2 -76°5z20 o sMistsC. 1 Of OH dZzOW & tc O dzdogr O fn
Mdo detso AdgPt©O dz0 d tOMMdzOdzytsoe OdzO. } OH J dac
Ctozls580°dB@ L Of OH. | s EOfEdlstdz] 28 1N11[ C
&Zdyo0 3.5, tdf. 3. 4)i lsteySe® dfvjvtc jHitiOw,jtaiBdyc
CsteHdd HdMEBsteHdy 2. THdlg@ezy BYQE ¢ OMKEAI
otsL tcOMis.

UOBdEZdYR LISISEsf dzr 2 MismMisOo e drjsR fiteoem Is
CCdzdss dzd dzM S sets dBBOMMde O 5y detse ts Vdz' 5Ok

15 -| 2P, %|U, Th, | 2°°Pb*, P*2Th/*¥| 2°°pp/?*®U | *"Pb/*°®Pb | d i) € ts4
wj ¢/l ¢/ l§ U I sL @ ] 5L t60 dals dats fi
11| 3,23 |273|108| 31,3 | 0,41 | 784 800 2

1,2 | 21,63 | 943 |163| 105 0,18 | 626 891 42

21| 6,70 |1178|486| 151 0,43 | 839 809 -4

2,2 | 3591 |1267|375| 152 031 | 552 1103N 100
31| 096 |626|106] 735 | 0,18 | 819 863 5

32| 6,98 |917 |240| 111 027 | 796 872 10

41| 024 |107|23| 128 | 0,22 | 8338 795 -5

42| 66,01 |5920|838| 454 015 |192, 7|1211N 528
51| 550 |990 |275| 123 029 | 824 882 7

52| 6,19 |684(138| 795 | 021 | 771 857 11

6,1 | 23,91 |1353|247| 144 | 0,19 | 582 910 56

71| 0,24 | 800 |329| 100 043 | 877 883 1

81| 000 |613|89| 731 | 0,15 | 838 841 0

9,1 - 345 |124| 41,7 | 0,37 | 848 866 2




9,2 | 12,29 [1073|151| 133 | 0,15 | 769 N13930 21
10,1| 47,93 |2922|466| 215 | 0,16 [281, 4/1131N| 302
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tdMkdzMS 3 RLGIGY d 2 o SEEOMH St 2 it
CS BBt dd &S sets &OMMde O.

A0 RO M pddoHal, 3SR,  § dzOfls s sBiEOL dzZOW
ZOW ) feshsdeOddjd odjhOshdn jES IsjCl
cdctH, Colststrj ddjsls sBhjj LOftesCdH"
Ctsfoe j dzdz’ o8 f eazj A4S IS’ ¢ € 5 dzd3ts dzdf 2§ 56 s
fsHMsddzOs s -fheVdfugtods dzz s ktsdh 2, 4§ dnHo
(B O 88) .

[ ddzj ©Odz dzr 2 fts s ©0 dzd lotlpj, 2 MY 5 H O
[ R.ANJ&OBo 82, SCGdjBdIshY o fMdjHkshd
1721 %, SOddjo’ 2 f c42j%,2¢ O-@8Ss Be7d-slsdls 2
5%, &kMS8odls DY Msdr | tddej ©€Odr 0.5

1 AdBduiMSsdkz MshMsOek o (S §ddstsdzd d:

N¥deo Ot Isfqvw Hoej WOydd: MmMdd dzdlsseo OV k- d ¢t
hjlgjdedz §j ©OLd&zqudw ®idHE ddB3d f§jHfsd
dL t©OL dz" » of fids sfuslzadsktisdz ¥ Is e o stedlg!:- 5 HO
dzd d friglse O. MOteOCIsjtodats? Mise j dedetsfls! n
wodzv j Is§s ydor ttOy j dzdzOW C Odzd j o OW N j dzsyd
cjLSB or Oy jdO, C0OC 9 CtOddlsOrtsdCIlsOMm
dHOr fttse 87 d 88, tsdapi of @Idze @j drdhy o g
ftejH" HEM A Qisd31]’ dzj ¢ M OG tc @dzdff Is35 dlztizts de © EHajzdth)
MEsets d@OMMdoe O WadeBlsfr]W ftesdL o -dzr o3qd
Ssdedzsets Isdff O. stsdzdzj SIsdotsdy ¢ j sdzsGtse | |
Gdzj Q2 Mz 2SI OteME se s C s dzj CMO dlsbw &y o
BjMlsj, Ukt d tfdMHoOddzow o' "GE26DN @ HY totsB
66°2655,1° | sL tcOfls 803 N27 gdzdz. dzjls.l-1 ted By
Is Iz Hisq’lzfn(: f sz yOjdsd B D digizfa & dgz®h j 3 Oy
d ydWwtt? Ohdrn StodHzMYL §6SET %Mo
vOBEZBYB®. wtjHdd?2 MMmisOs fjlsIescj dzde

MEtcOddIssdHBe (¢ Bdisdddntsets BOMMde O

u./ u Si02 Ti02 A|203 Fe>,O3| FeO MnO MgO CaO | NaxO | KO

1(2) |73.80| 0.15 |13.10| 2.15 | 1.40 | 0.04 | 0.70 | 0.50 | 3.59 | 4.70

2(2) |64.36| 0.16 |18.97| 0.79 | 1.58 | 0.08 | 0.47 | 1.45 | 5.32 | 6.28

} ted d3j y Qezdig) . 26MeO dzd 18 ;dzj Mmfdity dzd Is . -1 € tshigEd tag)
oGzdL s .
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COoteMOCf O2ME B2 Mot dgo kPl iy dzlsdfisdz ¢ j
Ui Més?2 BMlsOdssatd btcek o tej d3j dzd-. o d da
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BB dZlsdtelkzjlsimw Isjds, ybt tdzO B3j s Ofstste W o L
sdzdlssos?2 WOydd d o MtsCtslsj Bifjdedls z tc dzts
jos?2 WOydd, O s fMtsmMsOoek dJd&3jjl ofmj
s2Mmlse jdzdz" | W ddzdlstser d@3 BOL Odts4s O l
2dlsse twOL detsc e Isigfff @ Ofp Oz BO B . v OFC
OL Odz! sse Mo ts2Mmdsdelf lsmidr B dzdlstss ™
Zyj dzdzOE O flsOdzj [ 5] . JWdtsddste-tsj fte
Cfo2mMes?2 Mjtedd HGf sddYjlshy fiwdmizlsml
Hdgr = Y JjdziLrdmlsr 2 GCoOttydlstse d te- dite Odst
n ZOfted d3j te, Hz¥ Y OtMEtsets d3j dzOdzy O.

S gee
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10 MnO 10 P20s
tdmMizdets¢ 3. 5. I srdydwy &BjlsOBOL Odz! Is
COoOMOC Y O2 s X diigss dz' ded S ) d dBEBilsOBOL Odz Is



dzj o822 Modlsr BjSbkzteeOdMSts?2 Mmjtedd

G 2Mmts
20 HdMS¢ ted B3d dzO U & deetzd UJ BF 52 HJOGLOBHEJ
(Mullen, 1983).

vtejls' dd3 ddzHdSC Olsstedz” d3 { dzj 3 dBlstsd3 6 J
MsOdzso €d o YL HAd B ftoslsjtetL B8] wWWwodvwjls
MOtOCIsjtedzr 2 MsMisOo BilssOBY dBsdflsse MM
mMedeCjy 3.5. [dzed wOMf sdzOc O smw o § sdzj
I mMdeso detsj Glsdzdydy dn BGls BOL Otsigfsdz §C Ot
ded L SO sets yYlsts FOwOCIsjtodets Hdzw h j dzts ydet
stoj d3dzj € d mdevdzw M@ Mo dlis' ddizidls  MmejH
ZOltotso 56 t5 ST ARLW;Na,0=4,17%; K,0=1, 39 % ( {f s
HOdzdz" d3 39 (tsdzdesy g dedze”" = M dzd ¢ O dEF-= OdzO
tesH' ftojHMisOoadwels MBts?2 dBStetsedzj 2 Mmr
f4dteodydzOvw toj dzdrksdr'od@@W W figlts to I e[ 2 tc @n.ts s O p
10 tsBteOLyYtse, dzOdetsdzjj ko jtej dedets? -H d O¢ dat
mr, ftedejHjdz © lOBdJYyy 3.7. [do- COC
dzv s h QW Mo dlisr , Hd Oc dets My ls d te B jj lsthpvy dz' €jO €
ZOltcsor j Ctoj dsdgp @ dmdzr 4 ¢

vOBd&JYO 3.7 stoj Hdzd@o SafdBdaudn® d Q t dyt
dzj des s zj 2C SC O so ™ & Bs@ISEAdE] 2Mish. § %% 1

SiO, A|203 MgO CaO Na,O K>.O

72.53 12.80 0.95 0.76 4.82 131

ljteodyds 2 dzj sfteslsjtesL 52MEd2 oL t6C
sftejHjdds! (t GfoOBylfdldPash § Ostso s5¢
BIStescd MO d Mr eOded dzd !  dipdzj HT
yd Mes?2 Wds dHOdz desfilsd. RL djaets,- OC Y,
ORY dBtsdizso G5 § OLOGdz 2MO, o' Hjdzjdz yqdte
fts RBibsHE Z{ R[] o RLGIfdsd yj dlstej |

L1daj 27 ftetser ~ 92 dJdi3j s stcOigkdzs 864 Adzls
[O (B6f). CEdSsHW o dzdydzj B f @0 5B L
Mizlskldse dzj MECtsdzr €5 oL teOMIsder 7§ 5C tsdzj dad :
COdzd ydzy B L tsdzOdi3d (tedfm. 3. 7). vjS-OL Odzadz
dzj dz fts odgihdzj2 COjJBCY, HAY Cbistets? M
EOMsBPBYEEs ftosdMatsyHjddy: lsikzshlss d,
desfylsd o o Odjsdeds)j -ldaddgxil o S5 tSlsdztsh j ded W |
fs 10 byt ods 32). (cHjtd jJ LBdls-ydqtit
Bd ydzz ¥ L ts dz0 dz2fipiisemjlsizdzlz E M odsO ¢ 3OS yd MEdd3 ¢
JLEyOddm:' . [HdOSHd) o' dafj s HodgsiCde Ols dzts 2 (



ZO Yyl ECOLT 90¢ls odzzlstej dzdzd § ¢ telOded yr ,
B ydets?2 L sdzOdz @R’ * o s ORI O WHjte B
LdzOydlsjdzr dz" &3d. [ dStetscdzj2mr M tf dzdClstse
skztes?2 ftosBr ~ 93 tEHOWY & dZ2Blsdzd & £dtn d &3

Ho O M’ sdwY (tedMmkdeSd 3.6, 3.7,d-s508Bdzq"
YimMed?2 yduStd d sftolsjtesL 52 M0 @ s oL
BsteWdujmMSédy COjBSd osCttke dzj esdf) oLt
yo MmMtejHdziets d fsLHdjcects [ttHtsadCO) . C
oL tcOlmEPEs s oM HtodL dzOSd &EBOEBOIIY] M
ZOf oW ) § dzdzOW  ted s &3 ydzOV L ts dzOsi telzpfsifels™ §
slsdetsh jdzgdw (Bls 0.8 Hts 1,6). Jldaidfdedy €«
LdzOSd Bj sOMtsBOduj MS 56 s Qe ififldste) ) lette
d or MsSdy lsdashdidzd V) tatcoRedidytl ©wWo j o
COjBRBEEC o 1?2 fwsBIO HBISJEOs s 250
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Ldzj dzd gqater) (@ Y stesHOR wljfdvimMitsets dBOMMC

Si0, | TiO, | Al,0s |Fe:03| MnO | MgO [CaO| NaO | K20 | P.Os |t ¢ | ® d?g'

1(53.27| 1.19 |14.55| 10.1 | 0.16 | 7.86 [9.51]| 2.58 | 1.34 | 0.24 |1.03|101.8

2 156.02| 0.97 (17.46| 8.86 | 0.15 | 4.60 |8.26| 3.15 | 1.54 | 0.30 |0.92| 102.2

3165.21| 0.49 |14.79| 4.72 | 0.01 | 2.54 |4.45| 3.4 | 2.32 | 0.16 [1.42| 99,51

Rb La Pr Nd Sm Eu |Gd| Thb Ho Tm |Yb| Lu

1| 40 | 139 | 4.18 | 18.8 | 4.49 | 1.16 (2.98| 0.66 | 0.78 | 0.29 [1.83]0.236

21 28 | 224|490 | 211|455 | 1.28 |3.05] 0.63 | 0.72 | 0.28 |1.81|0.240

1-CoOteyjor 2-dzE@gE®Ac Yy j 9" 2 -HdetOtezsls ;d s53cd Is
sOBd&ZdYyO - 4SmBNd dL tslstsif dzr j H Odzdzr § [
glsjtfdvimisets B3OMMdoe O

p'\;)drﬁ sgnrﬁ WSmAUNd | “Nd/AMNd | Chaw | Tow Ga
1| 188 449 | 0143830 | 0512485 | 0.04 | 1.208
2| 211 455 | 0131066 | 0512406 | -0.76 | 1.167
3| 1580 | 3.02 0.1155 0512330 | -1.0 | 1.100




OB dzdy"r 4.3 Mmdzj HEzj Ky allsdgssh O OC |
GOBBts BdZdL SO ¢ dkds, @®dkspdguEflte st
YOlsj dz' detsj L dzOyjdedd, ulsts MmodHjlsg-dz Misot
otsEts BOLjtedOEO o BOSEHEOdUjMSd2 yod.
RO jted Odztsdz W o dzw dzOM! S50 stCh jlsOkMS

R L

f5C 0L Odzets  dzd ¥ , Qoep § ZABOEE® IS Wi WS dn C&
o dzlz lizdzi{ B 5B ZOMls j2) daj s [fflalgC &2 shisdeto SH z:
fyls § dgr | YsteRdtetse Odzdzr 7 dz@ Ghdasots- & o j da

ter 3 YtsHlse jteyHjdedj 3 oadzdwdedw o j MsfFfmlse O
dzls ddzj dzgls © dzO ByOed swlsjfdviMmMitsets O
cdfyl® (sOBdz. 4. 8y dIlsfjviz alzOFtelj HY OBzt H .1

, bBEHO COC¢ &BOCHKOLdUIMSd) (otsHT
dg ) s S 52 Ghmsteso sHiEzy ds2 MmdMmlsj &
tOfmls dzgj o' N"j 0.8 ddkzteH. dzjls.5-vte]ls!

rOfMMdBddzy ydd ByOcORd tcOdzdiBls j § dzv
O stsCh jlsOkmMMitsets BOMMde O o H Odzdatsc
oL Ol d Mtz zz@® ) tpdtc§ Sez®L tOMIS O 1§ to
sOBdzdyd 4.4. Jldegihdedi SOjBSd L sdeOdz dz
BOEBOdYU] ME B2 CttdmsOdzdedL Oydd HdBtEdlss
cOMmstsd dEOddsms dL tkzHdksets ftsdais- ] Offdo

¢ ts
9asL
dzj Is
glsd {
9atsL
IsjL
ted O

sy Hjdadw. IBLWGOMIS tjddSlssea" 7 WwWjH-jte Cts
HJ dzOR : sls 983 HB 3890 d3dzdz. dzj Is . I Bt.O
odHddz, Ykt HdOfOLBd otsLtOMmMIstse HE 2 d3dzt
B sOBste dud ME dr (OREEH@ sOiidle ©, 4§ ted
d © WHKOR Htwdlstses wlsjfdvimMitsesd d¢OM
w9 dzj dzf WHitO 1 Odzj sOten j2MCBsets otdf d3j dad ,
dZOH dzj ¥y dzgsfls! sCh jlsOEMEtets BOMMPo O ¢
Is 5 d&zO.

vsOBdZdyo 4. 4. I 5L OMls yYdicfsddds Kds H
BOMMde © [ 12]
T B- U, ppm Th, 206/238"‘ 207/235 207/206
tOL Yy ppm oL cOff atsL tcOf] oat5L tsOMm

ldzjhdzgdj COjBSd LsdOdz dg 7 Sted

St11-1.1 2370 4872 480N5 481K 484N
St11-2.1 1434 3027 482N 483K 485N
St11-2.2 1351 1865 480K 481N 483N
St11-5.1 219 193 480K 483N1| 495N
wtcj Hd 480, 5 482N 7 486,75




l dzzlstej dzdedf ] 5B dzOMIsd L sdzOdz' dzr A
St11-3.1 1621 673 991N1 989N 983N
St11-4.1 900 79 3570N| 3741RN] 3841N
St11-4.2 2159 568 3890N| 3889N7] 388K
St11-6.1 700 955 1924K| 2044KN] 2168N
St11-7.1 751 20 983N1] 983N 982N
St11-8.1 1561 807 1535N| 1532N] 1528K
St11-9.1 1533 415 2126N| 2260N] 2383K
St11-11.1 1348 189 2545N| 2631N] 2698K
St11-12.1 586 159 2026N| 2209N11 2384K
dtojHd" WY HdMEC SteH Odzls detsfiyls ! fs Maddeyk o 9 jtcn dad
dedy dei 2 BN 1 HB 8, 8%dz{pspjHEREZHE|Bsets d&dte
Ptesodz? 10 %) .

1 sLHdzi Misj § dzv € M€ o Doy jsaisAs 5 [ OGP j dz' .
sduiMSdd ¢tesHT H Odalasscleshwe tsadglf jd?j @smOj] 2w of
HBS2 Hdzw CoOtyjornan Yddz dzO0 o Msstetsy H
U j dzdzlz to .

teHdetsy ftsdzj ¢Sk L Oded BOJls o jiAsE fOdi j
LOf Ofmr Lsdzcls©® (B Od&ZOdZMBe ™ |, L OB OdzO dzfm ts
Hj MY s &dzdz. ltotsdyr M dzj dzdzOW HBBT YO He-j Hj sy
Ly Bdz" i3 M sMsB OB dzO Heoknr Isd§f Of tkzHd =
B CONIstsCo jtel p.ddg aDigy jlojazO® slsteOB 5ls Odg
100-150 dijlstetseo. [ jcOhIstsCojtcs f tcjH-MisOo dz
tetsls j toc 3@z dgiptxlz) dedzr = ssdzOdzd Istso d3i ¥ HE M ORI
 ttOMmmj W dedztsiis 2 zdddf dgjdsOdzd L Oy d j 2, ted3O dzis d3ts
Yyjor &sd fdtetsyddzéoOodd d B Hddts?2 Lsdzslststelz
ltesedesL dgr | L OO BIcOhIssCo jteC@-f .1 . A
90dz 9 500 Istsdedz, MsHjtey Odedj s O- 5 HB
iy MfsmMsetd YOdsso 5C 5 Moj dedpiiflsyie © da@zd t¢ Iz
desdz fsdzy fOSIdui MSéd dalzdzj 9o OW . te-L ZyJ da
Bdtecso Odedj fYtojHMisOodzj degd?2 5 fsdzgH S0 Ols
BOsdyj MSdr fstesH d MsOHdWR Gtosi-j dzj dzd!
yd MMmije jtsil&d d d HBBT Yyd. 0Ok ftsddas?2 d M,
] . hddzdf'® jo 0O, 19860¢a.

10 i3 MsstesyHjdedd rtsdz BB jls fMnj BO tol
dimststedyj M¢d MydlsOdzom! sOC 2 i, co¢
fstesH, M Cobktt &3d MowL Odz0 L sdzplststclzH d
v dzd MOy Oalzfz o MsMlsBOej GCter CCEZHESCMSBE ¢



¢l dvCdisre [21], 0O bS¢ @byt sols)ds
s f daw € dCadj2C fif 5 22 .

1 sfdzj Hise Ols j dz datsfyls ! odzj Htcj dedvw § StetsH
Cesdsf dzj S MO, M Euyjbtsda HOddzr = [ .1 . Addzdy
BsdzsH' 7 ¢ Htejodzad i) 7§ ESHBE g ez p[deifgfficdzH O2 €
Zsets d shdsoe tdfsdz®c disd s Due@d tidHsf sted st d
CoQbYy] HIUEt®BEB s J-d2ZE@BlBMets o4 Byl stsds
dL stfjdess csdesdzse dud M dmn HOIdese s W
dzj sBrtsHd g Mis! tcOMmydzj dzgj degdw Br oah e ts J HC
gz SMOo @O YLHd MisjifdwimMed?2 Ctsdgf dzj €
dzr 2 tc Odzdzdfifi§lefj2f s stf dzj S fyr . v tMlsOe jltets

tej HEBBL jdgj dzt dz" = 1 dzj d3j dzlstse  f tsL HdEj-Misj { dz
9ojHJjd & IOBAZJY) 4.5. 1Ml GBtOWpo lstss
h ORlsr 38.

UOdeq’uO{dtOESdzJJ (9dfm. %) HEd) d
1 dzj dz3j dgpm) (o ftstctsH On ﬁBLHdszr]ISJII dzv C M s
fr] 9 jtodes?2 yOMmlsd ¢S MEz2MEBEt tokzHdsets { s5d

SiOz TiOg A|203 F9203 MnO MgO CaO Nazo Kzo P205 tf Utjad?g-

55.23| 1.00 {17.43| 7.41 | 0.11 | 4.49 | 7.17 | 4.27 | 1.29 | 0.27 | 1.78 | 98.9
60.54| 0.59 [16.76| 6.60 | 0.12 | 2.77 | 6.27 | 3.58 | 1.38 | 0.09 | 0.87 | 99.57
64.45| 0.59 [15.57| 4.32 | 0.08 | 2.57 | 4.01 | 4.49 | 2.56 | 0.16 | 1.78 | 99.0
67.92]| 0.43 |16.20| 3.49 | 0.04 | 1.86 | 3.85 | 4.59 | 1.98 | 0.15 | <0.1 |100.8
Rb Lla | Ce | Nd [ Sm | Eu | Gd | Tb Ho | Tm | Yb Lu
25 [16.2 348|199 |4.44| 1.3 |4.15|0.55|0.56 | 0.21 | 1.26 |0.192
37 [19.0(39.6|17.8|3.26 | 097|259 |0.32|0.31|0.12 | 0.79 | 0.130

4| 40 |19.8(33.2(143(241|0.76 |1.51|0.25|0.24 | 0.09 | 0.59 | 0.082
l e di3) UOHR[IjH St SCIOMmEH ( BERBE B teOdzd Is .
OdzOdzd e Gtzs o OdzOddlsdyj MS OBd yj dstej | j O
dzedw . [BtOLJjY 2 OdzOdzdL Jtetso Odz & OdzOdzd Isq
Md MEB2 wdzeyB"r J Jted3Odedd © 6. | Odgdetso j to g
1 Stedzdtecsoa Odedy HtedojHjdeder » o 508 dzd Yy
Hy e Oded¥ LIsdr Y J dakp BHdzetgdc-alzj 3A-C stcj
LT 90jls Btsdz! Mz 9 jeBVYW Isdztsmls ftesdmn Y
tcOMmMf zOotse L dzedydaj? Ctster LOd3J sdets s
C s3] sdzj dzls tsd3. ClsO smMtsej dzdetsMis! HeBOGC BOIS
dzj s f dgv CMECsEts Bktetsod s jets fejuhj
Sm-Nd L tslssf dj2. 1 IsOBdzdyd 4.6 fgHedgojHnij
dz" = dimMmdzi Hiso Odzd?2 tBtOL Yyse L HAz Mis § c

AlIW|IN|PF

w |-




sdujMSdr vyjdbsteOR Jjbddeej dzMSsets d [ s d
| Ja3O dzd v [12, 13].

v OB dzd yoSmANd &f.L slststf dWw ff stetsH ff tsL H dzgj fiyls
¢ s sif T O.

pl\:)dn,1 F?anrﬁ WgA%Nd | 3Nd/M*Nd Chey Tow Ga
1 19.9 4.44 0.133545 0.512631 3.49 0.789
2 9.91 2.35 0.1435 0.512696 4.2 0.76
3 17.8 3.26 0.111101 0.512546 3.13 0.744
4 0.8 1.51 0.104472 0.512511 2.82 0.748
5| 13.20 2.78 0.1276 0.512561 25 0.86
6 | 12.98 2.74 0.1276 0.512540 2.0 0.89
Ved d3j YOIz fj o J tdzOY yOfls! ¢ ¢ M2 sy sl
tets) HJ dafl” dgB 4 Is

RL MteOodzj dzgdvw IsOBdzdy 4.3 d 4.6 odHC
tcOL dzdydw oijyHkz MejHOBd Wsttddtotse Oded W
f L HIsEjtdzwy EMEtsets Sl dzd CMse, O dd3j dedets:
foLHd Misjfdaw CMEBses CodBf dzj SMO Wistod3dtotse

69 j dzd dz' dz§Tow &k Sfptg j H dzj 03 O . Stsdfdzte HL.. 1cBj lsizcificts
dzjls o Cttey tOdzdz Misj fdev CMEsets Ctsd3tf dzj € f
GO | &ZO BOL G a5zl ds GO 2 e s f ot
(Wawo MtejHdzj 3 3-008 §tctelOdamizj fisy fzge? HNT s5d3

I sLOMl §oLHdzMisjfd"CMSsets € dzj
Mo ddzytse ' B ztsC Oz 2 gn tafadacaisfedftsy j WS d o3 d
ZIRIANES yYydeStsdz o 24 EOBUON.J) .4 s s o
dKL-dL sBtcOY j dzgd¥ OdzOdzdL dqtctso Odzdz’ = - j toj dz
Clouaise B Misttetsy HjddW d BBjls f560L Oc
1dz20yjdzdj otLE©EOMSO 5 24 IksyCOodd-IsOs dd
L sdzj 4647 ddzdz. dzj Is, fMtej Hdzj J L dzOy4d dad §
Jtej Hjdzj dedw otsL tcOMISO ftesdLo jHjdf - f OtcO«
dz' 7 yj desteOR: UplsjttRztéa)ls.d ¢ ¢ OHjiBdd dzO
Cddz) . g z2h j misedjudd®’ ~r3jts Bk HOJetsea S Od3d H
dzi Gl Ui dets.

0]



06p. 37

0.45

0.55
207/235

0.65

0.75 B

dz" J§

sOB dzd yr

tdmizdtsS 4. 14. stdl steHdY fteser 3
B3j Misstotdgdvj r tsdzr BB jIs (dyde” 2 SOt jtg)
MstezC bkztcO tf Bidadzise 5 ydtcC 5dz0.
vsOBddYO 4. NOdQkdKR ui MSdj H Oz
Odz0dzdL O ydwStsdses dL O EOIsdyj MS dd3n
Cog dzj S MO.
T 5B s 206 / 238 | 207 /235 | 207 /206
4o U ¢ Th 6 "oy Pb /U Pb /U
1 2 3 4 5 6
oS MEHRIMP-yj dzlste ¢ S OHjd&3dd dzOES s
b s 211 219 152 455N5 453N1( 440N5
b s 221 254 191 455N5 453N7| 447R3
b s 231 260 182 461N5 461N6| 459N2
b s 241 352 201 459 N5 456N8| 444RN4
1 etsHisdzy § dzd
1 [ 2 3 4 | 5 | 6 |




r sdzr d3sB SKERIMP-yj dzlstc ¢ S OHj &3 d dzOk¢
ZH4-1.1 159 85 4526 454N16 469R00
ZH4-2.1 175 119 45616 451123 4278140
ZH4-3.1 148 116 45116 446N15 419RB0
ZH4-4.1 3054 934 4526 452R8 45339
ZH9-1.1 137 92 447\7 446f12 440164
ZH9-2.1 234 254 447\7 45314 483\73
ZH9-3.1 98 44 449N7 450f12 457169
ZH9-4.1 128 95 448N7 45311 477163
ZH9-5.1 182 140 447\7 456N10 503M\44
ZH9-6.1 140 90 448N7 454N10 48849
ZH9-7.1 89 58 446N 7 452f13 487164
r sdzf 3B $HRIMP-y j dalster 4 R,  shyfdw
37-3 151 53 440. 1K 307N1
37-4 198 77 444. 9K 449N1
37-5 189 71 448. 6K 347N1
37-6 274 161 448. 6N 334RN09
37-7 196 126 452. 4N 343N2
37-8 201 71 453. 9K 384N1
37-9 181 107 454 . 3K 264N1
37-10 113 45 456 . 1 N6 348N1
37-11 214 131 458. 5K 374N1

18 tejLizd ISOOB dLslssfdz" = dmMmdzj Hise C
fsLHdey Misj fdev CMC 2 ddzlstelzL d o dihn BfJ- tSd31]'05

v CMOtets StRfdi MO dO 29 &dd. dzjls. |
Hdzd Bgeizs 5 Mkh j Miso tsg @@z tey dzff Y d MOz
By dets ftoj HY sdzsy ! § s ybdzj MBOAfzEY ¢ < d 2 ¢

q 'eodzdzOw ) dzd 3 Bj s OdzdztsE j dzd W W B te B te
OBy ket ©YOCO.



sttr CCZHESCMCED Ogizsis B wntshwej jlsdgw MO B «
BsdzsH" &3  dOdd3j dzj § 1 tedzils @AMz ds dedzlz &

dqistezL o O3d SCter CCkHEZCMEBBE CdBf dzj SMO d
BOdzr =7 i3 Miststesy Hjdzd?2 d tekzHtsf totsW 9 ezj dzd 2

CO d HE.). 10 otejdkkw tMmotsj dadW Jetso d da
Med2 &BOlj ted Odz, Colsster 2 WwWidpszw fisEOL T 9
Bisdz' hif deff Ctezf dz' = d Mtej Hded R Htetsd3r h dzj dzdz
cdLBsjs@O f dzzlstsdyr Cter SCEHESMC BE B oS5 BY dzj
dzr'§ sbdadydwy c¢fMsjfdvSdlseoe ls Okr CCEH
dzso dzj dzdzr § [ 21] d dzOzd.

1. AttedsO ftetsWo dzj dzd ¥ 3O dzfds § ¢ dels L ks ' @
Cter CCEHESMS dif diztisdsiiarp el sc s sdf O.

2. I ¢cMmsjfdvSCdstsoe ¢ Ctor CCl-HEC ME
Hdlk dzOOMmlsOded G tlsjdydodo ¢Ctoj dsdzj S dMmd
fls©e § N jdsyd?2;

3. wbjfdvidlsr d MmowL Odedz' j MJ -dad di3d ¢
sl ¢ 5B &zZOMIsWw &3 deddL o afHsdE’ &7 C s dBf dzj €Miso  to
9dC0O, Ctor CCibwsH MMMEp s dglstclzC Iskztcdz .

4. 165 HOddzr &3 [21] BO Mbsjfdvimetdn
sSBBGE O j dzf -3L tlodts IOSIA)A90DBE ¢/ v -9 ¢ fls
ne fcHdHOB. ®O LG CCEHESMS IR ¢ O da
1 0h d i3 d Lasjstsf teitisdzts dzs 6 d yd MS d &5 d fyfd
22] ofjteor j HobkdW o&jksHOR] HESCOL Odz |
o BjyHE Cter CCEHECMSdd d § L Hda Misy
MOmsmisswIlsj d detsfyls! € Oy HARd tzj @ dz' dag.  ILE
Resdz0, f sdzzuj dadfQ@r o . s WP s SEsEOL Y Ods
Hdstedlsigpd od®O s dh L j dfUgii s oL teOfls 428N09
oL OMBY] dits® 5 ydet sdk -ty lsdswHtsleds fzdmd
Yjdelstej 1wl ylrj teudstcc) , 43 4N3 dgdzdg- dzjls
fzdatsC 4. 15) .

sOBd&JYO 4.8. wOGBFEdNE]ED ds-oa L O
Hdstedlstse Ctof CCEHESCMS e Cdif dzj € MO o 2

8_
g

nemsd?2
- U dTh 206 238 | 207 206 |r dM¢ dzsts H
sB BQYPO| ; Pb/ U Pb / Pb dzsfylst
1 2 3 4 5 6
21-24-1 115 88 423N4 516N7 18
21-24-2 83 39 427N5| 477N180 10




ltesHisdzy jdzd§ IsOBdzdyr

1 2 3 4 5 6
21-24-3 191 152 427N4 381N8 -12
21-24-4 122 90 430N7| 487N12 12
21-24-5 46 23 431N1 383N9 -13
21-24-6 96 71 433N5| 349N14 -24
21-24-7 155 82 437N4| 536N1( 18
21-24-8 126 89 437N4 394N7 -11
21-24-9 95 61 443N5| 362N12 -22
21-24-10 81 53 447N5| 416N14 -7
0.074 /
O6p. 21-24
o 0.072
Q
S 0.070
o
N
0.068
0.066 4344+3Ma
MSWD = 0.023
0.064 : L ! !
0.40 0.44 048 052 0.56 0.60
207/235

{ dMkzdsS 4. 15. KlLsftsdsSBtict®mdrdzdd® yd S sdztse
Cter CCLHkBMESRY dzj € MO. ©B ARG f2ActBA® 2 1
ptsfistsydz j f§ shpnSBgEdy At



4 bkuyibtd ftedejHjddzr » HBYfEMEBe 1 Isd
fMyudds® tsHdztso tsL e Ofis dzr d3q . l dltcj, cOL to
fsLHddEMSCdds d Ctr CCHESCMSdd € st dzj
¢ s dzts - 17
19 dzdzda. dzj Is, Ylsts wodzw jlsfmw tsMdese Odzad j ¢
foEglstsw Is j dz dzr ds.

ltotsBdzj &3O 1 j Mis® B d dzgM € ¢ 5[ jdglshisldgsto|tsiy H J
dzdji 18t Motsddkd Mot Cbky df i3 dOf OMOC
mMtser j thkHT , LOBOdZzOdMBer | tkzHCidzu [ [)

dzgj 2h dr 3 Miststetsy H j ded 2 . Il sLtcOMmls &R Mistste
tesh s dqLiEzyjd 5 MteOoadzj dzgd® iy HtolaeddBd o3
yddzj wliklsmsadw o (ougc®ddd oDl T
ByNjd LHjM! BOHH]jA&dssd. s tOdgs Mis] {
MisstesyHjdd] GldjMmjds {50 EMds@ds &
¢ Od: mMih jMlse j dzdzs BOLdbtsoa sz MEfplsOe iz
dzr j] CoOtyjo' jima @ o diips@tcd dzdets2 Kt Ols d te ts ¢
ArdBjstsH ts [ @509,M jfasCo 5L e Ofls 506 d3dzde. dzj I

[ Odedzr | 8 fsfdzj Hs9 Olsj dz! detsfisd j sOL o d Is
Mtstes)y Hjdedd L Od difmilse tso Odg dL. Bslogui sO0
yd mMEs2 f Otcls ¢ taj s dits@Cdlaydz! sjIsO© [ v, 196
IW oL O:
1) ¢ dzO09 dzOV W OWY Y sifsdlze s ¢ | ddts aftf-
tetsC Mmj detso ' jH ds@E]ESE t5
2) WOydw 1 dzHsitiks®de®o dHdzr §| C90Otcy
HdstedlsT d tjLStstf steW f dtsdssq fmdedzls ol 'd 518 d Is te
NY¥oOoL@O®@s Otcyjorj HBtdIsT , 9 Ists@E ydmdz
g
MY OLO ssdzOdzdIsr d f ZzOedBcetetsOdzd s .

rddzr dzr | ({estofsGjcvwadzj Hicj dzad v )

1y ddz dzn jolsEtePdef d&zOG sGteOdzd Is' ;

2-f dzO @G d s eftaCaitddste ' ;

3CoOttyjor j-fsgEEGEls"

4Co0Oteyjor j yddzr f BsdzdseH] ddlstsds;

SHtefduste ¥ Jtedls” s dfigd j MmO

6-CoOteyjo’ j-f BRSEGEIS" |

7L sdzslststezHde | ftosHEZCIsdodzr | df o Oteyj o
Is ts d3;

8-G OB BHIfIOB OL T ;



L sdzslsstczHdzr | Co Oty j-0uzl J &8 dlszim Xz o€
sdisadd? d COdz ydhtsots?2 MlsOHJ?2.



U OB q’ O 4.9 . mdBdud mMecd2 MeMmlsOes ¢
CtSOBIIdz CMO dzO0 oi3j Missrigictsy H jdedd 1 J Mis
ljteaOw WOL Oo SqdeH llststeq vtej Is
AUy YOLO WWOoLO
J¢€dmd | d&zOo dz@y d W | dgn B O C s
1/5 2/6 3/4 4/3 5/4 6/4
SiO; 54.42 53.04 56.53 57.73 60.22 64.15
TiO- 0.98 0.72 0.88 0.58 0.43 0.39
Al,O3 17.27 17.21 17.23 16.86 15.91 15.89
Fe,03 1.23 1.96 2.10 0.94 0.33 1.21
FeO 6.46 6.45 5.18 5.44 5.76 3.42
MnO 0.10 0.14 0.10 0.14 0.10 0.09
MgO 4.60 4.30 4.12 4.18 2.57 1.63
CaOoO 6.64 7.05 5.23 5.77 3.85 3.91
Na.O 3.54 3.34 3.76 3.59 3.46 3.52
K20 1.46 0.98 1.13 1.51 1.74 1.65
lted i3 Wokzdgtsdzse j OB dzdyr o wudmdzdlsj gzd
&ZOls jidnid dzs OdzOdzd L s 9-Od d dntf g Hedz £ dg.J zts @ - |
HdBlied, -f RiesS M datse r-4 d tscte@fplsef tste W3d totso d H dzj
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206 232. 238 206 206 238 r Q(Tﬁ B
ssed Py h Th/ Pb*, | 2°Pb/?%U | teH Odz
% : : U ¢/l | 5L ©O| dshls

%

1 2 3 4 5 6 7 8
1.1 | 0,00 | 256 | 147 0,59 147 | 416 . 2 -3
21 | 020 | 262 | 176 0,70 155 | 428 .5 7
31 | 000 | 269 | 186 0,71 161 | 432. 6 4
41 | 0,00 | 284 | 201 0,73 167 | 428 R
51 | 0,00 | 174 | 104 0,61 103 | 427.9 13
6.1 | 000 | 311 | 227 0,75 181 | 422 N| 4




7.1 0,26 303 209 0,71 177 | 423 . 8 -5
8.1 0,28 144 81 0,58 839 | 420. 8 6
9.1 0,00 319 215 0,70 18.8 | 427 . 4 KN 5

ltosHiSdzy jdedf j IsOBdzd yr

1 2 3 4 5 6 7 8
0.1 0,00 595 305 0,53 353 | 430.1 -2
11 0,26 303 164 0,56 18 429. 3 -5
21 0,00 166 98 0,61 962 | 420. 6 16
3.1 0,20 205 75 0,38 119 | 421. 9 6
4.1 0,33 130 71 0,57 762 | 424. 8 -5
15.1 0,00 146 83 0,59 852 | 424. 7 7
15.2 0,16 769 495 0,66 45 424. 3 -2
16.1 0,00 116 42 0,38 6.82 426 N 12
17.1 0,00 508 356 0,72 295 | 420. 9 8
18.1 0,00 194 115 0,61 115 | 430. 6 14
19.1 0,42 162 56 0,36 955 | 426. 7 -11
20.1 0,22 186 108 0,60 11 427.1 -10
211 0,06 | 6961 | 2708 0,40 400 417.6 -3
21.2 0,18 316 176 0,58 183 | 419. 9 -7
22.1 0,28 308 200 0,67 181 | 425. 2 7
23.1 0,19 605 666 1,14 355 | 425. 3 -11
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