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Fig.1 Simplified geological map of the Baiyinnuoer Pb-Zn deposit (after Jiang et al., 2011)
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METE(W/10°) D ITER
Tab.1 Major (we/%) and trace (ws/10°°) element contents
for monzonitic granite in Baiyinnuoer lead-zinc deposit

H= GSY3/BYN4|GSY4/BYN4|GSY1/BYN3|GSY2/BYN3
SiO, 75.44 69.19 68.98 69.10
ALO; 12.49 15.15 15.13 15.62
Fe,O; 0.05 0.23 0.43 0.24
FeO 1.22 1.49 0.98 0.78
CaO 0.98 2.44 241 2.44
MgO 0.10 1.15 1.25 1.04
K,O 441 4.11 4.40 4.52
Na,O 3.32 4.30 4.40 4.12
TiO, 0.06 0.41 0.43 0.41
P,Os 0.002 0.093 0.094 0.100
MnO 0.076 0.073 0.063 0.050
LOI 1.41 0.90 1.03 1.18
CO, 0.67 0.15 0.20 0.36
Total 100.23 99.69 99.80 99.96
A/CNK 0.97 0.96 0.93 0.97
A/NK 1.08 1.22 1.16 1.21
K,0 +Na,0 7.73 8.41 8.8 8.64
K,O /Na,0 1.33 0.96 1.00 1.10
c 1.83 2.68 2.95 2.83
La 26.8 26.4 29.4 234
Ce 73.6 60.5 67.1 59.0
Pr 6.32 6.31 6.86 6.05
Nd 223 224 24.7 21.9
Sm 4.05 4.35 4.43 4.24
Eu 0.10 0.66 0.78 0.78
Gd 3.89 3.70 3.86 3.77
Tb 0.57 0.53 0.60 0.59
Dy 3.21 2.95 3.30 3.08
Ho 0.64 0.56 0.62 0.62
Er 1.89 1.64 1.98 1.77
Tm 0.27 0.24 0.28 0.26
Yb 2.02 1.53 1.75 1.68
Lu 0.29 0.23 0.27 0.26
Y 16.6 15.8 17.3 16.6
YREE 145.95 132.00 145.93 127.40
LREE 133.17 120.62 133.27 115.37
HREE 12.78 11.38 12.66 12.03
LREE/HREE 10.42 10.60 10.53 9.59
Lay/Ybx 9.52 12.38 12.05 9.99
SEu 0.08 0.49 0.56 0.58
5Ce 1.34 1.11 1.12 1.19
Cr 6.37 34.60 35.50 36.60
Ni 2.68 14.10 14.20 15.50
Co 0.51 3.63 3.90 4.81
Li 15.90 20.80 29.60 21.30
Rb 180 133 148 143
Cs 7.72 5.17 8.96 6.36
W 0.83 2.05 4.75 6.32
Mo 3.39 1.01 0.23 0.30
Ba 104 882 888 888
v 2.01 28.80 33.00 31.10
Nb 13.20 7.49 8.64 7.42
Ta 1.18 0.64 0.72 0.64
Zr 125 167 180 177
Be 2.44 241 2.21 2.09
U 5.55 3.26 2.93 3.36
Th 15.9 14.2 153 14.7

TE < 0TI AN DRy R M A £ e S

FHT 85 A7 B AR ZR1/BYN3 FE S S T % E
WoRCAEARA KSR, EET Yo A E R
Ko B A DD AR Y aRe A SR A, B
o A HORLEE R 0.1 ~ 1.5 mm, i 20% ~ 25% , T4
SR A A Mo cg gt s SRHcA R R
SCREER s RH A B2 FIRARCIR, 3R 7 0L R
0.15%0.4 mm ~2x6 mm, 7 & 30% ~ 35% ; # A1 12
MIEHCIR BN 0.25 ~ 1.25 mm, &4 20% ~ 25%;
SR R A i 10% ~ 15%.

FH T 55 40 4E 1Y ZR2/BYN3 KE i I i % 78 Wik
N BRI A BHA B AL D
ARG PR T A, o AR AR R,
Jey BT UL A 0 5 A A SR 2 N S R S5 kLR
0.1~ 1.5 mm, 5125 ~ 30%; BH A 22 AR,
B RO, BA R 1, Bt RN
0.15%0.25 mm ~ 1.5x3 mm, 7% & 40%; #f KA1 AP
Bk, ISR A R 3 HABm i &0 4k, ml WL
ZHT B ASHH IR RLRE 0.2 ~ 1.0 mm, & & 25%; &4 e A1
KSR 5% ~ 10%.

B AE BE 5 (ZR1/BYN3, ZR2/BYN3) Z5 1
FE MRS ESH BT R PbBE IR SE 4T, B4 TC
H S 2R B ) s RS, A2 ISR i T [ L )
1738 R IR &6 (CL) R 8 S 25 48 43 A, 6 L
U-Pb i AR A A X I8, AR SCRYAS A1 08 TAEAE
T A M IR S5 A FRA R SERL . A il AE L
SRS AESTIRHE 2wl S, B &K (CL) (i S A
BT TR A O SE 0 E e . £ A U-Pb
v L A S R A A O S
WO R ik 22 4 0 A R RO S AR B R BT
(LA-MC-ICP-MS){¥#5 B 5E . R FPRIERS A1 GI-1
YERSMRIEFTIER U Pb I REIE , R “Pb M IE
XA HEATALIE , L NIST SRM610 B FATRAEVE Jy
AR A AR U P Th &, AR EdEAb
LR H ICPMSDataCal 271, AR AT YE A
KA I 22 2% FH Tsoplot™ R e, MR B iR 25 4 1
o, SR MR L 2,

3o Hr s SR
3.1 5 R MBI F4EE

HE /R0 X KA A FEEITR et
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SiO, 28T 68.98% ~ 75.44%2 6] , B A 5 ALO;
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R2 NEHATERBEYN ZKIENELA-MC-ICP-MS#H U-Pb T4 R
Tab.2 LA-MC-ICP-MS zircon U-Pb analytical data of monzonitic granite
in Bayandulan copper deposit, Inner Mongolia

(% 10°) 731 % He i A (Ma)
m = *"Ph *"Ph *ph Th *Ph *"Ph *ph

Ph U wopp, lo =y lo =y lo = lo oph, lo =y lo o lo

1 34 | 869 | 0.0517 | 0.0008 | 0.290 | 0.005 | 0.0407 | 0.0004 | 0.362 | 0.001 | 272 37 259 5 257 3
2 23 | 589 [0.0514|0.0009 | 0.286 | 0.005 | 0.0404 | 0.0004 | 0.229 | 0.001 | 257 39 255 5 255 2
3 20 | 485 |0.0517 | 0.0009 | 0.289 | 0.005 | 0.0406 | 0.0004 | 0.315 | 0.001 | 272 40 258 5 256 2
4 24 | 573 |0.0514 | 0.0010 | 0.289 | 0.006 | 0.0407 | 0.0004 | 0.337 | 0.001 | 260 46 258 6 257 3
5 14 | 361 |0.0518 | 0.0011 | 0.291 | 0.007 | 0.0408 | 0.0004 | 0.232 | 0.001 | 276 49 260 6 258 3
6 37 | 914 ]0.0522 | 0.0007 | 0.295 | 0.004 | 0.0409 | 0.0004 | 0.227 | 0.001 | 295 31 262 4 259 3
7 19 | 473 |0.0531 | 0.0015 | 0.301 | 0.009 |0.0411 | 0.0004 | 0.231 | 0.001 | 331 64 267 8 260 3
8 47 11144 | 0.0514 | 0.0007 | 0.289 | 0.004 | 0.0407 | 0.0004 | 0.347 | 0.002 | 261 31 258 4 257 3
9 16 | 396 |0.0516 | 0.0010 | 0.293 | 0.006 | 0.0411 | 0.0004 | 0.226 | 0.001 | 269 47 261 6 260 3
10 25 | 638 [0.0519|0.0009 | 0.293 | 0.005 | 0.0410 | 0.0004 | 0.220 | 0.001 | 283 38 261 5 259 3
11 39 | 957 10.0523|0.0007 | 0.292 | 0.005 | 0.0405 | 0.0004 | 0.350 | 0.001 | 300 31 260 4 256 2
12 23 | 564 |0.0524 | 0.0011 | 0.298 | 0.007 | 0.0412 | 0.0004 | 0.257 | 0.001 | 301 48 265 6 260 3
13 14 | 345 |0.0533 | 0.0013 | 0.302 | 0.008 | 0.0411 | 0.0004 | 0.329 | 0.000 | 342 56 268 7 259 3
14 36 | 906 |0.0525 |0.0008 | 0.294 | 0.005 | 0.0405 | 0.0004 | 0.340 | 0.001 | 307 33 261 4 256 2
15 22 | 534 |0.0527 | 0.0009 | 0.298 | 0.005 | 0.0411 | 0.0004 | 0.359 | 0.001 | 315 38 265 5 259 2
16 27 | 664 |0.0521 | 0.0008 | 0.298 | 0.005 | 0.0415|0.0004 | 0.317 | 0.002 | 291 36 265 5 262 3
17 31 | 781 |0.0533 | 0.0008 | 0.294 | 0.005 | 0.0400 | 0.0004 | 0.317 | 0.002 | 341 35 261 4 253 2
18 18 | 445 [0.0535|0.0012 | 0.296 | 0.007 | 0.0402 | 0.0004 | 0.330 | 0.000 | 349 49 263 6 254 2
19 47 11197 | 0.0540 | 0.0008 | 0.297 | 0.005 | 0.0399 | 0.0004 | 0.247 | 0.000 | 370 31 264 4 252 2
20 20 | 542 |0.0525 | 0.0009 | 0.289 | 0.005 |0.0399 | 0.0004 | 0.063 | 0.000 | 309 39 258 5 252 2
21 32 | 794 |0.0514 | 0.0011 | 0.282 | 0.006 |0.0397 | 0.0004 | 0.399 | 0.001 | 258 50 252 6 251 2
22 42 11015 | 0.0521 | 0.0007 | 0.295 | 0.005 | 0.0410 | 0.0004 | 0.325 | 0.000 | 291 32 262 4 259 3
23 14 | 340 |0.0521 | 0.0037 | 0.286 | 0.021 | 0.0397 | 0.0004 | 0.356 | 0.000 | 291 164 255 18 251 3
24 22 | 536 |0.0541|0.0012 | 0.294 | 0.007 |0.0394 | 0.0004 | 0.315 | 0.002 | 375 51 262 6 249 2
25 29 | 708 |0.0535|0.0012 | 0.292 | 0.007 | 0.0396 | 0.0004 | 0.327 | 0.000 | 351 49 260 6 250 2
26 17 | 424 ]0.0526 | 0.0021 | 0.286 | 0.012 | 0.0395 | 0.0004 | 0.284 | 0.000 | 312 89 256 10 249 2
27 36 | 854 |0.0521|0.0010 | 0.282 | 0.006 | 0.0393 | 0.0004 | 0.608 | 0.001 | 288 43 252 5 248 2
28 21 | 548 |0.0524 | 0.0013 | 0.283 | 0.007 | 0.0392 | 0.0004 | 0.293 | 0.000 | 303 55 253 6 248 2
29 22 | 560 |0.0517 | 0.0012 | 0.280 | 0.007 |0.0392 | 0.0004 | 0.388 | 0.001 | 272 53 250 6 248 2
30 32 | 785 |0.0539 | 0.0009 | 0.295 | 0.005 | 0.0397 | 0.0004 | 0.349 | 0.000 | 367 37 263 5 251 2
1 50 | 1309 | 0.0512 | 0.0007 | 0.280 | 0.004 | 0.0397 | 0.0004 | 0.255 | 0.001 | 248 33 251 4 251 2
2 47 11256 | 0.0518 | 0.0007 | 0.281 | 0.004 | 0.0393 | 0.0004 | 0.276 | 0.001 | 275 30 251 4 249 2
3 102 |2720 | 0.0514 | 0.0006 | 0.274 | 0.004 | 0.0387 | 0.0004 | 0.376 | 0.003 | 259 29 246 4 245 2
4 39 | 994 |0.0520 | 0.0009 | 0.280 | 0.005 | 0.0391 | 0.0004 | 0.436 | 0.003 | 287 38 251 4 247 2
5 47 11218 | 0.0511 | 0.0017 | 0.286 | 0.010 | 0.0405 | 0.0004 | 0.266 | 0.001 | 246 78 255 9 256 2
6 35 | 944 |0.0511 |0.0008 | 0.272 | 0.004 | 0.0385 | 0.0004 | 0.278 | 0.001 | 245 35 244 4 244 2
7 21 | 598 |0.0529 | 0.0011 | 0.282 | 0.007 |0.0387 | 0.0004 | 0.410 | 0.000 | 322 48 252 6 245 3
8 21 603 |0.0524 | 0.0012 | 0.273 | 0.007 | 0.0377 | 0.0004 | 0.349 | 0.000 | 305 53 245 7 239 2
9 29 | 818 |0.0509 | 0.0012 | 0.265 | 0.007 | 0.0378 | 0.0004 | 0.286 | 0.001 | 235 53 239 6 239 2
10 14 | 407 | 0.0515 | 0.0007 | 0.273 | 0.004 | 0.0385 | 0.0004 | 0.428 | 0.001 | 264 33 245 4 243 2
11 65 | 1902 | 0.0526 | 0.0007 | 0.272 | 0.004 | 0.0375 | 0.0004 | 0.240 | 0.001 | 310 28 244 3 238 2
12 13 | 338 | 0.0521 | 0.0011 | 0.279 | 0.006 | 0.0388 | 0.0004 | 0.284 | 0.000 | 289 49 250 6 245 2
13 34 | 800 [0.0513]0.0012 | 0.285 | 0.007 | 0.0403 | 0.0004 | 0.350 | 0.001 | 254 54 255 7 255 2
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Fig.2

SiO.vs. K.O diagram (A, solid line after reference [12]; dotted line after reference [13]) and aluminous index

diagrams(B, after reference [14]) for monzonitic granite in Baiyinnuoer lead-zinc deposit
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Fig.3 Chondrite—normalized REE patterns (A) and primitive mantle-normalized trace element patterns (B) for
monzonitic granite in Baiyinnuoer lead-zinc deposit (normalized data after reference [15])
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Fig.4 CL images and analytical ages of zircons for monzonitic granite in Baiyinnuoer lead-zinc deposit
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Fig.5 Zircon U-Pb age and its concordia diagram of sample ZR1/BYN3 from monzonitic granite in
Baiyinnuoer lead-zinc deposit
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Fig.6 Zircon U-Pb age and its concordia diagram of sample ZR2/BYN3 from monzonitic granite in
Baiyinnuoer lead-zinc deposit
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Zircon LA-ICP-MS U-Pb ages and geochemical characteristics of
monzonitic granite from Baiyinnuoer Pb—Zn deposit,
Chifeng city, Inner Mongolia

DUAN Ming, LI Zhi-dan", WANG Guo-ming, GAO Zhi-rui, ZHANG Feng,
WEI Jia-lin, XIE Yu, YAN Guo-qiang
(Laboratory of Non-fossil Energy Minerals, Tianjin Center of China Geology Survey, Tianjin 300170, China)

Abstract: The Baiyinnuoer ore deposit in Inner Mongolia is the largest Pb-Zn deposit in Da Hinggan Mountains
metallogenic belt. It located in the northern part of Baiyinwula volcanic agencies, Pb-Zn orebodies mainly occur
along the contact zone between the gradiorite and the carbonate rock. The authors dated the zircons of two sam-
ples from the granodiorites using the LA-MC-ICP-MS method. Two reliable weighted mean **Pb/**U ages are
(254.8+1.6)Ma (MSWD=3.0,n=29)and (245.6+3.5)Ma(MSWD=5.9,n=13). Lead-zinc mineralization was spa-
tio-temporal correlation with granodiorites, suggesting that Baiyinnuoer Lead-zinc Deposit was the product of
late Hercynian to early Indosinian tectonic magmatic activity. The granodiorites have a SiO, range of 68.98 to
75.44wt% , with relatively high ALO: (15.52% ~ 15.26 wt%) and low MaO (0.1 ~ 1.25wt%) content, and charac-
terized by extremely rich alkali(Na,0=4.04% ~ 4.36% , K;0=3.98% ~ 4.05wt% , Na,O+K,0=7.73% ~ 8.80wt% ,
Na,O/ K:0=0.96 ~ 1.33). All samples fall into the high K calk-alkali series region and have metaluminous charac-
teristics. The distribution of REE characterized by enrichment in LREE, and total amount of rare earth varied
from 127.4 ~ 145.95 ppm. The REE are weak positive Ce anomalies (6Ce=1.11 ~ 1.34) and significant negative
Eu anomalies (8Eu=0.08 ~ 0.58), trace elements characterized enrichment Rb, Th, K, LILE, loss Nb, Ta, P, Ti and
other high field strength element (HFSE). In the Rb- (Y+Nb) and Rb- (Yb+Ta) tectonic environment discrimina-
tion diagrams, all samples fall into the tectonic setting of volcanic arc, suggesting that local remnant basin subduc-
tion in the late stage of the Late Paleozoic to Early Indosinian formed the high-K calc alkaline and metaluminous
granodiorite in Baiyinnuoer.

Key words: Pb-Zn deposit; monzonitic granite; Zircon LA-ICP-MS U-Pb ages; geochemical characteristics;
Baiyinnuoer; Inner Mongolia



