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Abstract

The Baiyinnuoer ore deposit in Inner/Mongolia is the largest Pb-Zn deposit in the Da Hinggan Mountains.
The ore bodies in this ore deposit mainly occur along the contact zone between the granodiorite and the carbonate
rock. In order to constrain the emplacement age of the intrusive rocks within and around the Baiyinnuoer Pb-Zn
deposit, the authors dated the zircons of four samples from the intrusive rocks by using the LA-MC-ICP-MS
method. Three reliable weighted mean “*Pb/**U ages of (134.8+1.2) Ma (MSWD=2.40), (244.5+0.9)
Ma(MSWD=0.85 ), and (129.2+1.4) Ma(MSWD=15.5) were obtained from the granite batholiths around
the Baiyinnuoer ore deposit, granodiorite and quartz porphyry in the ore deposit, respectively. These data indi-
cate that the main Pb-Zn mineralization in the Baiyinnuoer ore deposit took place during the early Indosinian e-
poch instead of during the early Yanshannian epoch considered by previous researches. The superimposed miner-
alization might have taken place in the ore deposit during the late Yanshannian epoch, as evidenced by the dating
result in this paper.
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Fig.1 Simplified geological map of the Baiyinnuoer Pb-Zn deposit modified after Chifeng Institute of Geological and
Mineral Exploration and Development of Inner Mongolia 2005
Upper Jurassic Manketou Obo Formation 1—Rhyolitic ignimbrite 2—Andesite 3—Rhyolitic tuff 4—Tuffaceous conglomerate 5—Rhyolitic ig-
nimbrite 6—Rhyolitic breccia lava Lower Permian Huanggangliang Formation 7—Argillaceous slate 8—Marble 9—Silty-argillaceous slate
10—Andesite porphyrite 11—Quartz porphyry 12—Syenite porphyry 13—Granodiorite 14—Pb-Zn ore body 15—Skarn 16—Hornfels

17—Mearsured inferred fault 18—Anticlinal axis

(1] . 2005.
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Fig.2 CL images of zircon crystals from the intrusive rocks within and around the Baiyinnuoer Pb-Zn deposit
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Fig.3 Concordia plot showing all LA- MC-ICP-MS
data points for zircons from the intrusive rocks
within and around the Baiyinnuoer Pb-Zn

deposit
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1 LA-MC-ICP-MS
Table 1 LA-MC-ICP-MS data for zircons from intrusive rocks within and around the Baiyinnuoer Pb-Zn deposit
wB g Th U 207py, 206py, 207py, 235() 206py, 2387) Con. 206p}, 238y Ma
Pb 23227 2385

BYN1
1 21.58 340.90 1119.60 0.30 0.0496£6.8 0.1423£23.6 0.0208+1.4 98 % 132.74+0.87
2 29.81 638.25  1619.24 0.39 0.0493+2.1 0.1448+12.3 0.0213+1.7 99% 135.99+1.05
3 11.54 248.00 643.45 0.39 0.0474+3.6 0.1352£13.7 0.0207£1.5 97 % 132.19£0.98
4 12.04 246.44 564.69 0.44 0.0491£6.7 0.1441£22.3 0.0213+1.9 99 % 136.08£1.18
5 16.22 264.68 1106.04 0.24 0.0468 2.5 0.1338+12.6 0.0208*1.8 96 % 132.68+t1.11
6 23.76 408.59 1510.81 0.27 0.0485+2.8 0.1396+21.5 0.0211£3.5 98 % 134.72+2.20
7 18.33 260.67 836.50 0.31 0.0503+9.0 0.1479£32.5 0.0213£2.5 97 % 136.12+1.58
8 11.46 277.17 594.77 0.47 0.0493£7.5 0.1455£27.2 0.0214+2.0 99 % 136.57+£1.27
9 23.93 474.51  1598.48 0.30 0.2480+5.3 0.1404 £65.7 0.0205+3.0 98% 131.12+1.87
10 21.18 400.40 895.46 0.45 0.0490+4.1 0.1447£20.8 0.0214£2.3 99 % 136.61+1.45
11 9.90 230.22 417.88 0.55 0.0509£10.2 0.1510£34.5 0.0216+2.4 96 % 137.47+£1.54
12 30.23 567.33 1713.76 0.33 0.0489£2.5 0.1428+17.4 0.0212+2.3 99 % 134.96£1.48
13 7.43 101.33 365.44 0.28 0.0521+32.0  0.1509+100.3 0.0214+6.6 95% 136.72+4.14
14 16.29 309.43 972.79 0.32 0.0478+3.1 0.1343£14.6 0.0204%£1.9 98 % 130.18+1.19
15 11.39 198.15 836.07 0.24 0.0449%6.2 0.1270£21.8 0.0205+1.8 92 % 130.67£1.13
16 10.45 153.71 582.26 0.26 0.0502+7.5 0.1496+22.1 0.0217£2.4 97 % 138.35+£1.52
17 25.17 530.85 1158.05 0.46 0.0480+2.6 0.1395+13.0 0.0211£1.8 98 % 134.74+1.16
18 13.81 242.08 957.97 0.25 0.0486£2.7 0.1361E11.5 0.0203£1.6 99 % 129.82£0.99
19 28.05 514.40 1537.27 0.33 0.0486* 3.1 0.1378+£16.7 0.0206+2.5 99 % 131.42+1.60

BY09-7
1 23.30 658.10 772.24 0.85 0.0475+2.7 0.1343+10.5 0.0205+1.2 97% 130.91+0.78
2 60.94 1361.20  2858.20 0.48 0.0508£3.8 0.1385%£17.8 0.0197£1.3 95% 125.95+£0.84
3 15.65 417.84 415.07 1.01 0.050247.3 0.1248£24.0 0.0180£2.5 96 % 115.20+1.56
4 5.78 133.17 282.00 0.47 0.0486£5.3 0.1316 £18.0 0.0197+2.0 99 % 125.61+1.27
5 15.68 294.59 727.77 0.40 0.0514£3.9 0.1472£17.0 0.0208£1.9 95% 132.74£1.23
6 28.18 751.03 1039.11 0.72 0.0482+2.1 0.1323£10.6 0.0199£1.4 99 % 127.05+£0.89
7 3.66 50.29 153.47 0.33 0.0516£12.5 0.1405£37.6 0.0198+1.7 94 % 126.46+1.10
8 3.59 123.45 76.27 1.62 0.0511+12.6 0.1654+41.1 0.0235+2.4 96 % 149.87+1.50
9 2.46 42.60 129.84 0.33 0.0487+8.3 0.1358 £22.9 0.0203£1.7 99 % 129.64£1.05
10 3.42 89.13 186.73 0.48 0.0491£10.0 0.1340£29.8 0.0198£2.1 98 % 126.32£1.31
11 18.49 351.20 861.69 0.41 0.0582+7.0 0.1557£23.0 0.0194+1.8 82% 123.78 £ 1. 11
12 6.85 151.96 285.87 0.53 0.0543£19.3 0.1778 £80.5 0.0239£7.5 91% 152.01£4.74
13 18.58 434.68 815.47 0.53 0.0503£5.5 0.1424+24.1 0.0205£1.9 96 % 130.83£1.18
14 7.02 125.95 343.86 0.37 0.0507+5.0 0.1427£18.0 0.0205+1.9 96 % 130.54£1.23
15 15.07 346.00 636.12 0.54 0.0512+6.1 0.1438+14.0 0.0205+1.7 95% 130.98+1.05
16 29.96 812.12 1163.08 0.70 0.0488£2.4 0.1398+13.3 0.0208£2.0 99 % 132.79£1.28
17 18.48 429.56 838.93 0.51 0.0490+3.4 0.1377£12.7 0.0204£1.3 99 % 130.21£0.84
18 10.04 230.11 452.13 0.51 0.0486*4.4 0.1335£14.1 0.0200+1.5 99 % 127.39+0.97
19 8.06 155.84 408.58 0.38 0.0516+4.4 0.1576 £14.5 0.0222+1.4 95% 141.47£0.88
20 12.12 253.85 416.72 0.61 0.0508£5.2 0.1591£25.6 0.0227£2.6 96 % 144.63£1.63

BY09-19
1 11.97 135.27 328.36 0.41 0.0512£3.9 0.2722+£27.8 0.0386+3.1 99 % 244.05£1.94
2 15.46 184.09 383.17 0.48 0.0512+3.4 0.2690+24.7 0.0381£2.9 99 % 241.31£1.81
3 12.19 136.89 370.84 0.37 0.0517+4.4 0.2733£26.3 0.0384£2.6 98 % 242.86+1.63
4 10.51 97.96 328.22 0.30 0.0509*3.7 0.2643£28.0 0.0376 £2.7 99 % 238.05£1.70
5 19.59 216.35 534.71 0.40 0.0521£3.3 0.2843+24.8 0.0396*2.8 98 % 250.61£1.74
6 8.35 78.22 235.33 0.33 0.0516+6.8 0.2762+49.6 0.0388+3.1 99% 245.26+1.95
7 16.02 206.34 420.96 0.49 0.0516£6.7 0.2742+£43.1 0.0385+2.9 99 % 243.80£1.78
8 10.54 112.88 387.28 0.29 0.0507£7.4 0.2740£79.6 0.0388£3.3 99 % 245.62+£2.03
9 26.64 322.60 809.67 0.40 0.0510+1.9 0.2710+22.8 0.0386+3.3 99 % 243.87+2.05
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1

Cont. Table 1

wB pge’ Th U 207py, 206py, 207py, 2357 206py, 23875 Con. 206p}, 23] Ma
Pb 3 2385
BY09-19
10 11.93 114.77 347.76 0.33 0.0507+£3.7 0.2657+£32.2 0.0380+4.0 99 % 240.61£2.50
11 11.99 116.34 408.09 0.29 0.0502+2.6 0.2668 £22.3 0.0386+2.9 98 % 243.95+1.79
12 16.83 199.49 425.33 0.47 0.0511+2.9 0.2721£25.2 0.0386 2.5 99% 244.22+1.58
13 19.15 202.70 610.77 0.33 0.0507+3.1 0.2739+30.3 0.0391+3.2 99 % 247.56+1.98
14 7.19 62.81 215.75 0.29 0.0505+3.5 0.2701£29.3 0.0389+3.9 98 % 245.87+£2.42
15 17.62 199.18 404.61 0.49 0.0519£2.9 0.2771£25.0 0.0387£3.1 98 % 245.06£1.95
16 9.84 100. 31 272.25 0.37 0.0501+3.1 0.2722+31.6 0.0394+3.8 98 % 248.84+2.35
17 22.87 300.82 563.30 0.53 0.0506£2.3 0.2700£22.4 0.0387+£3.0 99 % 244.91+1.85
18 10. 66 113.51 320.93 0.35 0.0504+2.8 0.2700+£22.9 0.0389+2.7 98 % 245.87+1.68
19 6.10 62.37 207.03 0.30 0.0499+3.6 0.2656 =28.4 0.0386 3.1 98 % 243.95+1.92
20 5.36 48.18 148.62 0.32 0.0498 +4.7 0.2661 £31.1 0.0388+3.1 97 % 245.13+£1.92
BY09-32
1 8.47 92.85 198.51 0.47 0.0493+£3.8 0.2643+32.4 0.0389+4.1 96 % 246.02+£2.57
2 6.69 93.70 123.82 0.76 0.0527+14.4 0.2673£91.3 0.0367+4.3 96 % 232.62+2.65
3 10.91 314.09 293.68 1.07 0.0480+5.1 0.1667£32.0 0.0253+4.5 97 % 160.81£2.80
4 141.56 428.62 1243.41 0.34 0.2180+28.7 0.8357+108.0 0.0279+2.3 —11% 177.68+£1.46
5 95.32 93.22 281.33 0.33 0.1187+£2.8 5.4077£593.4 0.3306+37.8 97 % 1841.21+18.32
6 41.64 835.87 2427.21 0.34 0.0496+1.6 0.1450#%15.6 0.0212+2.2 98 % 135.26+1.40
7 26.47 621.99 1236.66 0.50 0.0500*£2.2 0.1469+ 14.0 0.0213+1.8 97 % 135.78+1.14
lo
4
5
Fig.4 Chondrite-normalized REE patterns of intrusive Sun et al. 1989

rocks within and around the Baiyinnuoer Pb-Zn deposit
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2 % ng g
Table 2 Major elements % REE and trace elements pg g analyses of intrusive rocks within and around the

Baiyinnuoer Pb-Zn deposit

BYNI BY09-1 BY09-2 BY09-3 BY09-5 BY09-19 BY09-7 BY09-32
SiO, 75.66 77.44 77.2 66.03 69.6 63.96 75.51 52.23
ALO; 11.72 10.69 11.34 13.43 12.01 14.39 13.22 15.54
Fe,05 0.77 0.94 0.6 1.91 1.57 1.23 0.67 3.35
FeO 0.75 0.55 0.35 2.35 2.3 2.85 0.30 5.40
MgO 0.15 0.11 0.10 2.90 1.90 2.99 0.18 3.71
CaO 0.71 0.79 0.59 3.15 4.56 4.17 0.70 5.45
Na,O 3.82 3.85 3.63 4.09 2.93 4.33 1.04 3.65
K,O 4.73 4.34 4.58 2.97 2.02 2.94 5.86 2.57
MnO 0.036 0.037 0.025 0.14 0.13 0.14 0.035 0.14
TiO, 0.13 0.11 0.078 0.57 0.54 0.66 0.054 1.06
P,0s 0.03 0.025 0.015 0.16 0.14 0.17 0.013 0.30
LOI 1.15 0.75 1.16 1.85 1.85 1.68 2.11 6.04
99.656 99.632 99.668 99.55 99.55 99.51 99.692 99.44
K,O+ Na,O 8.55 8.19 8.21 7.06 4.95 7.27 6.9 6.22
K,O Na,O* 1.24 1.13 1.26 0.73 0.69 0:68 5.63 0.70
A CNK* 0.92 0.86 0.94 0.86 0.78 0.80 1.41 0.83
¢ 2.24 1.95 1.97 2.16 0.92 2.52 1.46 4.19
La 36.7 37 31.7 23.8 22.6 20.8 28.2 21.6
Ce 69.1 72.8 62.6 49 45.6 42.2 57.9 42.9
Pr 7.99 8.28 6.89 5.95 5.45 5.29 7.21 5.56
Nd 28.1 29.3 24.2 23.5 21.5 20.6 26.1 22.9
Sm 5.2 5.44 4.02 4.85 4.05 3.83 5.43 4.29
Eu 0.36 0.25 0.233 1 0.973 1.09 0.172 1.69
Gd 4.44 4.22 3.55 4.03 3.58 3.28 4.7 4.31
Tb 0.807 0.775 0.621 0.724 0.627 0.52 0.916 0.699
Dy 5.31 5.08 3.97 4.12 3.91 3.06 5.87 4.57
Ho 1.04 0.998 0.746 0.815 0.729 0.596 1.17 0.835
Er 3.62 3.36 2.41 2.55 2.35 1.73 3.68 2.34
Tm 0.655 0.584 0.49 0.344 0.347 0.257 0.619 0.353
Yb 4.38 3.98 3.04 2.36 2.22 1.66 3.89 2.33
Lu 0.696 0.602 0.543 0.357 0.367 0.272 0.632 0.378
> REE 168.398 172.669 145.013 123.4 114.303 105. 185 146.489 114.755
La Yb X 5.52 6.12 6.87 6.64 6.71 8.25 4.78 6.11
dEu” 0.23 0.16 0.19 0.68 0.77 0.93 0.10 1.20
Dy Lu 0.76 0.84 0.73 1.15 1.06 1.12 0.92 1.20
Hf 11.3 9.1 10.7 4.07 8.12 3.54 12.5 8.24
Ta 1.59 0.978 1.41 0.378 0.419 0.353 0.815 0.241
Pb 30.3 30.8 74.8 32.7 43.8 77.4 19.8 65.8
Bi 2.19 0.488 0.445 0.211 0.257 0.125 0.189 0.253
Zr 250 246 281 122 329 99.9 366 377
Nb 15.6 9.67 12.5 6.63 8.45 5.99 13 5.77
Mo 1.05 1.57 0.84 0.998 1.69 0.702 0.497 0.516
Cd 0.373 0.335 0.939 0.352 0.528 0.492 0.887 0.691
In 0.03 0.049 0.024 0.067 0.1 0.048 0.064 0.058
Sn 4.75 5.28 3.95 7.46 14 4.11 6.24 2.35
Sb 0.121 0.229 0.256 1.17 1.57 1.66 0.412 0.872
Cs 6.01 6 3.51 27.8 8.82 9.73 10.8 12.5
Ba 162 79.1 97.5 426 376 668 165 776
Y 3.48 0.885 1.72 1.95 2.32 1.26 1.05 0.784
Re 0.003 0.001 0.005 0.004 0.006 0.002 0.001 0.001
Tl 1.48 0.876 1.43 2.58 1.75 2.93 2.43 0.679
Th 43.6 45.5 44.7 9.75 9.85 8.84 18.6 4.28
U 5.87 5.61 4.71 3.07 2.67 2.8 3.97 1.57
Rb 266 216 216 145 103 124 294 78
Sr 69.2 53.1 36.5 245 283 464 35.5 639
Y 33.8 31.7 22.8 23.1 22.9 17.2 35.4 23.3
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3 Sr-Nd
Table 3 Sr-Nd isotopic compositions of intrusive rocks within and around the Baiyinnuoer Pb-Zn deposit
8Rb $Sr ¥Sr 808y 26 YSr %Sr; e T WSm "N "*Nd "Nd 26 fsana Tow enxa £ oexa 0
BYNI1 11.1241 0.726298 11 0.70511 10.91 0.1119 0.512622 10 —0.431 793 1.14 —0.31
BY09-1 11.7719 0.727931 12 0.70551 16.58 0.1122 0.51255 9 —-0.430 904 -0.27-1.72
BY09-2 17.1257 0.737718 9 0.70510 10.76 0.1004 0.512611 7 —-0.490 728 1.12 —0.53
BY09-3 1.7127 0.710106 16  0.70416  —0.73  0.1248 0.512654 5 -0.366 853 2.55 0.31
BY09-5 1.0533 0.709223 9 0.70557 19.23 0.1139 0.512557 8 —0.421 908 1.00 —1.58
BY09-19 0.7734 0.706837 14  0.70415 —0.86 0.1124 0.512601 7 -0.429 829 1.91 —-0.72
BY09-7 23.9666 0.751438 11 0.70750 44.68 0.1258 0.512588 7 -0.360 977 0.19 —0.98
BY09-32 0.3532 0.706276 9 0.70560 17.85 0.1133 0.512418 7 —0.424 1113 —-2.86-4.29
LILE Rb Th K Ce Nd
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244 Ma +1.00~ +2.55
eng 135 Ma -2.86
w SiO, 52.23% 2 130 Ma
w AlLOs 15.54% w K,O  2.57% w Na,O ey 87Gp 80 S exg 130 Ma - ¥ Sr
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Sm-Nd features of intrusive rocks within and around the

Baiyinnuoer Pb-Zn deposit
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