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Abstract: This paper carried out the LA-ICP-MS zircon U-Pb age testing and analyzed the geo-
chemical charateristics of Saibagou tonalite. The results show that the formation age of tonalite is
(470.4=£5.2) Ma, belonging to the Middle Ordovician. The SiO, content of tonalite is between
62.46% and 64.19% , with an average of 63.20% ; AL O, is between 14. 39% and 15. 01%, with
an average of 14. 71% ; the total alkali content (K,O-+Na,O) is 2. 32% to 3.55%, with an aver-
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age of 3.08%, rich in Na and poor in K; the aluminum saturation index A/CNK is between 1. 09

and 1. 26, being peraluminous granite of low potassium calcium-alkaline. In the original mantle

standardized trace element cobweb diagram, Ba and Th are enriched, and Nb, P and Ti are

strongly depleted. The total rare earth element (SREE) of tonalite is low and the degree of light

and heavy rare earth fractionation is also low; Eu is no abnormal, the rare earth element distri-

bution pattern is slightly “right-inclined” in the standardized spheroidal meteorite. Considering

the regional tectonic evolution and the formation age of tonalite, it is believed that Saibagou to-

nalite is the I-type granite formed in the continental marginal arc tectonic environment of the sub-

duction zone. Based on the chronological study of Saibagou gold deposit, it is concluded that

there is no genetic relationship between the mineralization and the magmatism of tonalite in the

middle Ordovician.

Keywords: zircon U-Pb dating; geochemical characteristics; tonalite; Saibagou gold deposit;

northern margin of Qaidam
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(a) Geotectonic location map of the study area and (b)granite distribution map of Saibagouarea

1b) ., MR T FR 2y 56. 4 km® , 32 2434 76 5 455 55 ) oh
T) PN JFL G SR g 0 - R [ LA S DB 4 i G A%
R R SR I KRR A RA . KA AR
RV 2 K 7 e A A A A S R R S i
HRT A AR A LR . R R A3 A A
AL A 0 FRIORE S SR 78 I 0 TRORE B AR T 4 LT
LR A A A A PO TR S R A w A
A1 1000 LA [) I 5 400 4 4 36 2 L s (0 ROk L 4R 5
EIERR S VAT S - 3 IE F R AN R RV I o)
TR Z SRR SR B BOIR /NS 2 K AR
AN HEIUPAR o (E 2 30 B AT B8R R AL L /N ER 20 A0 T 5
7 — 15 AR o 1% S AL AL AR A TR 5 M IR 3 R Bk A
A& AT 7R A SR BT 1)



104 Piodb b R

NORTHWESTERN GEOLOGY

2022 4

TN M DX e 2 PN R EARE Y o 5 K-
TR W IR R 0 R —HLREAE B 45 4 L BOIR A i
FEREhRRA AT MG LD RR SR REA
FHB RO YR — BN 2~7 mm, R®ETY)
Kife— M 1~5 mm. ok 2% SLHES . 22 52 EE R

I3 A . BHRAT SR N 55% ~60% . A LB A XS &
ERE YA E YR (A SRR A R A
GG RN 25%~30% . S ABIE R 4> HUR A
By S 3 5n T ARHC A R B BRI N A S =
H 5% ~100%, B 2 Bk, oA RE5 (K 2),

Qtz. £9%;Chl. LB APl FHC A Ep. 75 A
B2 (a)(b)BIGRRAKEEFIMRE(c).(d)IETHIEER

Fig. 2 (a).(b)Field and (¢).(d)microscopic characteristics of tonalite in Saibagou
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Fig. 4 Age-weighted mean values of zircon U-Pb from tonalite in Saibagou
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1 BUNEZIKE LA-ICP - MS %7 U-Pb F# 4 # &R E
Tab. 1 Zircon LA - ICP - MS U - Pb age analysis results of tonalite in Saibagou
207 Ph /296 Ph 201Ph/25%5U 206 ph /238U 208Ph /232 Th 20TPh/206PhL  207Ph/25 U 200PL/28U  Th*? U
Wit A 2 2 Th/U
RS+l WM +le W tls WM tle i +16 i +16 i +1s (1079
(Ma) (Ma) (Ma)
01 0.0563 0.0010 0.6131 0.0151 0.0789 0.0019 0.0216 0.0006 465 36.1 486 9.5 489.31 11.4 168 218 0.77
02 0.0565 0.0009 0.6194 0.0145 0.0789 0.001 7 0.0237 0.0006 472 35.2 489 9.1 489.28 10.1 177 438 0.40
03 0.0555 0.0014 0.6056 0.0173 0.078 9 0.001 7 0.0244 0.0008 432 55.6 481 11.0 489.71 10.1 105 186 0.56
04 0.0574 0.0011 0.6226 0.0124 0.078 8 0.001 6 0.023 8 0.0008 506 40.7 491 7.8 489.21 9.7 151 253  0.60
05 0.0575 0.0009 0.6234 0.0127 0.0790 0.0020 0.0249 0.0007 509 37.0 492 8.0 490.21 11.8 380 614 0.62
06 0.0548 0.0011 0.5988 0.0151 0.0789 0.0014 0.0247 0.0010 467 41.7 476 9.6 489.28 8.5 56.2 155 0.36
07 0.0535 0.0011 0.5836 0.0127 0.0789 0.001 3 0.0231 0.0009 350 44.4 467 8.2 489.26 7.8 97.1 240 0.40
08 0.0561 0.0011 0.6119 0.0152 0.078 8 0.001 6 0.024 0 0.0009 457 42.6 485 9.6 489.06 9.8 119 264 0.45
09 0.0556 0.0009 0.6066 0.0107 0.0789 0.001 3 0.0227 0.0006 435 5.6 481 6.8 489.63 7.8 402 762 0.53
10 0.056 0 0.001 0 0.6103 0.0126 0.079 0 0.001 6 0.024 1 0.0007 454 45.4 484 8.0 489.87 9.3 252 479 0.53
11 0.0565 0.0010 0.6200 0.0135 0.0789 0.001 3 0.024 4 0.0008 472 38.9 490 8.5 489.42 7.9 153 358 0.43
12 0.058 2 0.001 8 0.6350 0.0195 0.0789 0.001 4 0.027 2 0.001 2 539 69.4 499 12.1 489.84 8.4 55.6 106 0.52
13 0.0571 0.0015 0.6016 0.0177 0.0757 0.0013 0.0265 0.001 1 494 57.4 478 11.2 470.63 7.7 50.1 103 0.49
14 0.0547 0.0013 0.5748 0.0146 0.0757 0.0014 0.0227 0.0008 467 53.7 461 9.4 470.64 8.3 69.6 160 0.44
15 0.0528 0.0011 0.5531 0.0109 0.0757 0.001 4 0.020 2 0.0006 320 46.3 447 7.1 470.36 8.3 148 202 0.73
16 0.0536 0.0010 0.5889 0.0112 0.0789 0.001 2 0.023 2 0.0007 354 36.1 470 7.2 489.58 7.3 208 400 0.52
17 0.057 1 0.0015 0.6002 0.016 3 0.0757 0.001 6 0.0224 0.001 1 498 57.4 477 10.4 470.68 9.7 68.4 125 0.55
18 0.0523 0.001 2 0.547 8 0.0127 0.0756 0.001 5 0.0252 0.001 1 298 45.4 444 8.3 469.96 9.1 64.4 162 0.40
19 0.0577 0.0011 0.6077 0.0131 0.0757 0.001 3 0.021 4 0.0007 520 42.6 482 8.3 470.40 7.8 167 266 0.63
20 0.0580 0.0015 0.6078 0.0151 0.0757 0.001 3 0.0224 0.001 0 528 55.5 482 9.6 470.12 7.8 57.6 104 0.55
21 0.0617 0.0014 0.6556 0.0179 0.0757 0.0013 0.0216 0.0010 665 50.8 512 11.0 470.45 7.9 144 230 0.63
22 0.0598 0.0010 0.627 3 0.0124 0.0757 0.001 3 0.0220 0.0007 594 35.2 494 7.8 470.35 7.5 214 312 0.69
23 0.0548 0.0017 0.5754 0.0184 0.0757 0.001 3 0.0197 0.0015 467 70.4 462 11.9 470.40 7.9 37.8 84.2 0.45

TE < D03 557 Ay 980 I A B 0 3 R e R S DU R A P L) S B S L 2019,

4.2 FETE

FIF e RE S T 25 N AR o i R Ak 2 4 00 M 235 1 WL 3%
2. #F A B R SIO, R R R, N 62.46% ~
64.19% . F4 4 63. 20 % , 5% & 7 (K, O+ Na, O)
H2.32%~3.55% K 3.08%,K,0/Na, O K
0.09~0.38,F# K 0.25, 5 Na % K, £ AFM
rh B A B M R 9 Ak B R T AR A e &R )
X[ (& 5a), AL O, &R 14.39% ~15.01%, F
¥k 14, 71 % R AT FE B A/CNK 4 1. 09~1. 26,
RN A (E Sh) . EaNKAEEFILES

HARE/NANE Na 77 K 9 3 i oc R LA R1E .
4.3 MERE

BEh O FAE R AR g (Sun S S et al.,
1989) # v Ak itk W 18] (1 6a) I 4 7 35 2 IR K 5 ik i
JCE LA A KR — B, e R B &
TG M AE A A T KB F R A1 L R (LILE)Rb,
Sr.Ba &, 4k 10,84 X 107° ~ 31. 35 X
107°.200. 87X 107° ~249. 29 X 107° ,95. 82X 10~ ° ~
393.25X 107 ; ji 4 A= #45C # (RPH) Th, U &

R, 4388 0. 24X 1076 ~0.28X107%, 0. 71X
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Tab. 2 Main, trace and rare earth elements test data of tonalite in Saibagou
FEHHE R INK A FENW e 2 INK A (B A EHRRAE,2017) %iﬂ?@iﬁﬁlﬂ{%%
i H (51 A F A 2002)
1 2 3 1 2 3 4 5 6 7 1 2 3
SiO, 62. 46 62. 94 64.19 75.35 69. 59 67.77 74.76 72.65 72.31 74.1 66. 09 56. 39 62.59
Al O3 14. 74 15. 01 14. 39 12. 35 13. 82 14. 06 10. 83 11.7 12.09 11.98 14.73 16. 78 16.3
Fe, Oy 8.1 6. 46 7.16 0. 85 2.29 2.29 1.79 2.12 1. 06 1. 34 3.02 3.29 2.68
FeO 5.13 3. 85 4.28 2. 14 2.45 2.56 3.02 2. 89 4.21 1. 98 3.13 5.04 3.62
MgO 2.76 2.26 2.27 0. 89 1.4 2.1 0. 64 0.8 0.99 1. 22 1.9 3.95 2.54
CaO 4.51 4. 66 3.61 1.13 4.47 3. 06 2.69 2.77 1. 86 1. 26 6.02 7.37 5.33
Na, O 1. 83 2.57 3.1 5.23 3.61 3. 36 3. 66 4.6 4. 49 5.25 2. 64 2.96 3. 18
K,;0O 0.49 0.98 0. 28 0.23 0.41 1. 31 0.3 0. 46 0.51 0. 66 0.33 0.74 0. 88
MnO 0.14 0. 14 0. 14 0. 89 1.4 2.1 0. 64 0.8 0.99 1.22 0.17 0.15 0.15
TiO, 0.43 0. 38 0. 44 0. 24 0. 29 0. 34 0. 25 0. 29 0. 29 0. 28 0. 35 0. 65 0.5
P, 05 0.07 0. 06 0.07 0. 06 0.07 0.09 0.03 0. 06 0.07 0.09 0.14 0 0
Pk 0.6 0. 69 0.07 0.15 0.22 0.28 0.18 0.24 0.4 0. 66 1.4 0 0
> 101. 26 100 100 99.51 100. 02 99. 32 98. 79 99. 38 99. 27 100. 04 99.92 97. 32 97.77
ALK 2.32 3.55 3. 38 5.46 4.02 4.67 3.96 5.06 5 5.91 2.97 3.7 4. 06
A/CNK 1. 26 1.09 1. 20 1.13 0. 95 1. 12 0. 96 0. 89 1. 07 1.03 0. 94 0. 88 1. 03
La 4. 86 4.23 3.98 7.66 4.98 18.8 5.78 5.57 4. 82 10. 6 4. 38
Ce 16. 4 24.02 14.97 16. 9 10. 3 32.2 11.5 12.3 11.2 24.2 10. 27 — —
Pr 1. 57 1. 26 1. 18 2.23 1. 27 3.32 1. 21 1. 65 1. 49 3.32 1. 34 — —
Nd 7.67 6.11 5. 73 11. 6 6.5 13. 2 5. 74 8. 37 7.42 16. 2 6. 27 — —
Sm 2.53 1.93 1. 87 3.11 1.78 2.52 1. 36 2.21 2.19 4. 14 1. 85 — —
Eu 0. 87 0.73 0. 76 0. 68 0.61 0. 74 0. 58 0.67 0.62 0. 85 0.78 — —
Gd 2. 88 2.16 2.1 4.12 1. 84 2. 06 1. 57 3.24 2.77 4.74 2.62 — —
Tb 0. 66 0. 46 0.5 0.8 0. 34 0.32 0.3 0.59 0.5 0. 81 0.47 — —
Dy 4.78 3.32 3.5 5.51 2.28 1.72 2.2 4. 15 3.6 5.41 2.81 — —
Ho 1. 05 0.76 0.78 1.23 0. 46 0. 32 0. 45 0. 87 0.73 1.1 0. 68 — —
Er 3. 09 2.16 2.3 3.85 1.47 1.02 1.53 2.83 2.24 3. 37 2.07 — —
Tm 0. 54 0.41 0.39 0.71 0. 26 0.16 0. 26 0. 48 0. 37 0.58 0.31 — —
Yb 3.42 2.53 2.54 4.59 1.67 1.02 1. 66 2.92 2.4 3.69 2.13 — —
Lu 0.52 0.41 0.4 0.73 0. 26 0.15 0. 24 0. 45 0. 34 0. 54 0.3 — —
> REE 50. 84 50. 49 41 63.72 34.02 77.55 34. 38 46. 3 40. 69 79.55 36. 28 — —
LREE 33.9 38.28 28.49 42.18 25. 44 70.78 26. 17 30. 77 27.74 59. 31 24. 89 — —
HREE 16. 94 12. 21 12.51 21.54 8.58 6. 77 8. 21 15.53 12.95 20. 24 11.39 — —
Lan/Yby 0. 96 1.13 1. 06 1.13 2.01 12.43 2.35 1. 29 1. 35 1. 94 1. 39
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FEMH ARG N KA
TEMIH I = N KA FEM P = N A (5] A E IR SE,2017) e
Wi H (51 B F Wk % ,2002)
1 2 3 1 2 3 4 5 6 7 1 2 3
SEu 0.98 1. 09 1. 17 0.58 1.02 0. 96 1. 21 0.76 0.77 0.59 1. 08 — —
Ba 393. 25 311.1 95. 82 154 324 270 78.8 156 140 190 330 — —
Rb 18. 2 31. 35 10. 84 4.62 7.13 41 3.98 5.5 6. 04 9. 36 16. 21 — —
Th 0. 95 0. 83 0.71 3.74 1.43 4.9 1. 65 2.2 1.79 2.71 1
Nb 1.6 1. 29 1. 23 2.3 2.43 6. 25 1. 85 1. 95 2. 04 2. 16 2.1
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