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[Ipunoxenus 2.1-2.2

I'eoxuMusi U re0OXpPOHOJIOTHS NAJIEONPOTEPO30HCKNX KBAPLUEBbIX MOHIOrad0po—MOHIOAUOPUT-TPaHOAuOPUTOB IIyToHA IloTynansb, BoJro-
JoHckoit oporen

Ilempakxosa Mapuna Eszenvesra, Tepenmves Poman Anamonvesuy, FOpuenxo Anacmacust Braoumuposna, Casko Koncmanmun Apkadvesuu

ITpnnoxenne 2.1. CoeprkaHye NEeTPOreHHBIX OKCUOB (Mac. %) ¥ KOHLIEHTPALMY PEIKIX Y PacCesTHHBIX 3/IEMEHTOB (ppm) IpefiCTaBUTe/TIbHBIX
00pa31ioB OPOJ IMOTYAHCKOTO, ITABJIOBCKOTO ¥ ITMOPUIHOTO TUIIOB.

Tinyror Moty ans I'uOpunnas ITaBiOBCKMI
nopoja KOMILIEKC
tz tz tz tz tz tz . .

Toposa n?eb n?eb ,&Gb N?GD N?GD N?GD Qtz MDi Gd Qtz MDi Gd Gd
Cks. 8003 6418 6438 8003 8003 6427 8003 8003 8003 6420 6432
riy0.m. 255.0 66.0 73.5 145.0 400.0 75 365 190.0 295.0 64.0 86.7
SiO2 49.05 50.26 50.58 51.8 52.91 55.14 58.01 63.95 60.95 62.8 67.89
TiO 2.01 2.28 1.69 2.17 2.21 1.93 1.26 0.45 0.92 0.79 0.34
Al,03 14.09 13.71 14.59 13.88 13.22 14.72 14.34 15.77 14.68 15.53 13.56
Fe203 13.89 13.49 12.52 12.76 11.91 10.16 8.72 6.25 7.11 5.04 5.71
MnO 0.14 0.13 0.12 0.14 0.12 0.11 0.08 0.09 0.10 0.05 0.07
MgO 6.11 3.49 3.77 3.36 4.26 3.04 2.89 1.45 2.76 1.37 0.81
Ca0o 6.64 7.36 6.84 6.85 7.18 4.80 6.35 3.97 5.44 3.46 3.70
Na,O 2.87 3.04 3.44 3.14 2.8 3.42 3.70 4.70 3.53 3.81 3.84
K20 3.27 3.60 3.07 3.65 3.3 4.32 3.03 2.51 3.37 5.68 3.33
P20s 0.84 1.42 1.22 1.22 1.50 0.89 0.70 0.26 0.33 0.43 0.22
S 0.08 0.11 0.19 0.1 0.11 0.17 0.16 H.IL.O. 0.05 0.87 0.02
TIITIT 0.48 0.67 1.33 0.37 0.24 0.45 0.25 0.37 0.42 0.29 0.41
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Cymma 99.46 99.55 99.37 99.42 99.74 99.16 99.47 99.76 99.66 99.33 99.9
\V 173 176 164 148 188 106 108 67.4 118 69.8 191
Cr 196 57.3 115 49.8 89.2 42.6 44.0 55.0 108 56.2 64.9
Co 22.2 2.84 9.43 8.53 12.3 3.00 6.00 H.II.O. 11.0 H.IL.O H.IL.O
Ni 60.7 22.9 30.8 24.2 48.3 12.9 27.0 15.8 34.0 5.00 8.00
Cu 42.4 21.4 26.9 20.7 39.8 21.0 20.0 4.17 10.0 6.00 1.00
Zn 111.6 80.7 123.7 140.7 185.4 139.0 76.0 85.0 73.0 59.0 59.0
Ga 19.7 24.0 22.9 22.0 21.0 25.5 17.0 22.0 18.5 23.0 23.2
Rb 75.0 82.6 85.6 86.1 80.6 50.7 53.0 66.2 118 135 87
Sr 723 890 770 785 847 868 755 380 597 628 912
Y 24.1 33.2 32.5 33.1 30.1 32.0 16.0 21.8 10.6 28.9 32.8
Zr 56.3 530.1 176.2 357.1 372.7 520 93.0 207.9 231 301 151
Nb 27.0 27.3 31.6 33.1 29.7 39.9 14.0 10.2 9.15 37.8 30.2
Cs 16.7 14.2 13.6 17.2 17.1 13.0 11.0 3.16 7.00 6.00 3.00
Ba 1340 1510 1310 1340 1410 3050 1920 505 845 2840 1370
La 67.5 98.8 99.4 108 93.0 106 62.1 39.1 53.5 93.0 94.3
Ce 135 203 198 217 193 220 119 76.6 93.5 184 190
Pr 16.3 24.7 24.3 25.6 22.6 26.9 14.5 9.18 9.38 22.1 24.1
Nd 60.7 96.1 90.5 95.1 88.9 104 55.3 33.8 31.3 79.1 91.9
Sm 10.4 16.4 15.1 16.3 14.8 17.2 9.39 6.53 4.68 12.9 15.9
Eu 2.36 3.59 3.03 3.46 2.94 3.99 2.97 1.28 1.34 3.01 3.22
Gd 8.01 12.0 11.1 13.0 11.2 11.50 7.08 5.44 3.87 9.41 11.5
Th 0.99 1.57 1.51 1.56 1.45 1.48 0.89 0.79 0.50 1.24 151
Dy 5.09 7.14 6.81 6.69 6.56 6.97 4.49 4.36 2.36 6.22 6.97
Ho 0.81 1.23 1.20 1.23 1.17 1.18 0.78 0.73 0.43 1.09 1.13
Er 2.18 3.35 3.22 3.24 2.92 2.97 1.98 2.09 0.96 2.80 3.23
Tm 0.28 0.40 0.46 0.44 0.35 0.40 0.26 0.27 0.14 0.42 0.43
Yb 1.65 2.57 2.35 2.49 2.25 2.42 1.56 1.38 0.80 2.43 2.50
Lu 0.26 0.37 0.35 0.34 0.35 0.37 0.21 0.22 0.15 0.34 0.34
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Hf 229 | 104 | 418 | 841 | 826 16.0 3.51 5.57 5.35 14.9 7.97

Ta 138 | 151 | 149 | 169 | 150 2.11 1.09 0.37 0.33 1.42 151
Th 647 | 720 | 634 | 774 | 750 4.83 8.74 3.53 12.4 8.37 7.08

U 115 | 140 | 098 | 108 | 121 1.38 1.95 0.92 2.01 1.58 1.46

YREE 3115 | 4712 | 457.3 | 4945 | 4415 | 5054 280.5 181.8 202.9 4181 | 447.0
(La/Yb)n 276 | 259 | 285 | 292 | 279 29.5 26.8 19.1 45.1 25.8 25.4
(Gd/Yb)n 3.9 3.8 3.8 4.2 4.0 38 3.7 3.2 3.9 3.1 3.7
Eu/Eu* 076 | 075 | 069 | 070 | 0.67 0.82 1.07 0.64 0.94 0.80 0.70
ThiYb 392 | 280 | 270 | 311 | 333 2.00 5.60 2.56 15.50 3.44 2.83
Ta/Yb 084 | 059 | 063 | 068 | 067 0.87 0.70 0.27 0.41 0.58 0.60

Ipumeuanus: Qtz MGb — xBapueBoe Monorabopo, Qtz MGD — kBapiieBbiii MoHIOrabopoanoput, Qtz MDi — kBaprieBsiii MouIoAHOpUT, Gd —
IPaHOAMOPHUT; H.II.O. — HUXKeE Tpejaerna oOHapyxeHus. CoaeprkaHusl IETPOreHHbIX A1eMeHTOB 13 padoTel (IlerpakoBa u TepeHnTtres, 2018)
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ITpnnosxenne 2.2. Pesynbratel U-Pb nccnenoBanmii IMpKOHOB 13 KBaplieBOro MoHIorab6po mwryrona ITotymans (cks. 6418).

Howe Th 206Pb (1)5)?31; T (1)Bospacr (1) (1) (1) (1) Koppe-
P 06Pbote U pp oD + Pb WPhPh D%  PPUMAS  #%  2UPb* #9%  Pbr % NPbr  +96
aHanmm ppm /20U /80U ommn6o
m ppm MJTH.JIET Pb* [2%6Pb* /PU* /28U

3a MJ/TH.JIET K
2.1 0.06 213 459 223 66.5 1997 29 2061 +99 3 2753 +99 013 056 637 18 0363 17 0948
41 0.04 469 568 125 1470 2001 28 2053 +69 3 2748 +69 013 039 636 17 0364 16 0972
8.1 0.01 217 451 215 68.2 2010 29 2067 £10 3 2733 %10 013 057 644 18 0366 17  0.946
9.1 0.00 312 841 279 98.5 2018 29 2046 +86 1 2721 +86 013 049 640 17 0368 17  0.959
42 0.02 395 168 044 1250 2024 29 2071 +74 2 2710 +74 013 042 651 17 0369 1.6  0.969
12.1 0.10 66 104  1.63 210 2030 +31 2084 £19 3 2701  +19 013 110 658 21 0370 18  0.857
11.2 0.02 297 258 09 948 2038 429 2062 +87 1 2690 +87 013 049 653 17 0372 17  0.959
1.1 0.17 8 76 093 272 2040 30 2034 427 0 2686 27 013 160 644 23 0372 17 0747
11.1 0.02 105 196 1.94 337 2052 30 2088 +14 2 2668  +14 013 082 668 19 0375 17 0904
14.1 0.03 89 147 172 286 2053 32 2057 416 0 2666  *16 013 090 657 20 0375 18  0.89
7.1 0.09 201 401 2.06 649 2058 30 2052 £11 0 2660  *l1 013 062 657 18 0376 17 0937
6.1 0.03 83 130  1.62 267 2060 +32 2049 £16 -1 2656  *16 013 092 656 20 0377 18  0.891
5.1 0.06 146 288 2,03 474 2062 +30 2049 16 -1 2653 16 013 090 657 19 0377 17 0885
10.1 0.00 298 672 2.33 9.6 2062 +30 2070 +87 0 2652 +87 013 050 665 17 0377 17 0959
3.1 0.29 201 287 148 654 2067 +30 2089 £17 1 2646  +17 013 098 674 20 0378 17  0.869
14.2 0.03 74 108 152 240 2072 +32 2046 £18 -1 2639  *18 013 100 660 21 0379 18  0.865
13.1 0.13 0 52 1.33 133 2100 +34 2079 25 -1 2596  +25 013 140 683 24 038 19 0805

IIpumeuanue: Pb. u Pb* o61uit u paguorennslit ceuHels; (1) koppexuus Ha Pb. o nusmepennomy **Pb; D, % puckoppantHocTb 100x{(Bo3pact
27Pb/**Pb)/(Bospact **Pb**U) - 1}; ommbku kanmubposku — 0,50; anamn3sl BeioHeHbI B [leHTpe nsotonubix nccnenosaunit BCEI'EV, ananutuk:

H.B. Poguonos.
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