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Fig. 1

(a) Tectonic geological map of the North China Craton; (b)sketch of magmatic intrusion and deposits distribution

in north Taihang Mt. area; (c)geological map of the Mujicun ore cluster. (Modified by Dong Guochen et al. , 2013)
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Fig. 2 Photos of the andesite from Tiaojishan in north Taihang Mountain
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Fig. 3 The data of ages and Cathodoluminescence images of zircons from andesites of Tiaojishan

Formation in Mujicun in north Taihang Mountain (the full line cycles are the positions for the age

dating and the dashed line cycles are the positions for the Hf isotopes dating)
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M R A B AR i AR B R AE (Wu Yuanbao et al. ,
2004) (18 3) A AT RESZ B 1ok B 5 WA I 3 El
AT R B R R DR R B A I s e A IR
AIHLG s LA R 85 4 b s TIS13-01 w09 3 K
ARAFAEWS N 17611101 Ma, 1% 500k 85 £1 ok 78 JR 45 A
(3D H AR A2 7 % 22 30 N 5 AR b se il
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F1 XTLtRAERTBEZELANLESER U-Pb FRFZMINE R
Table 1 U-Pb isotope compositions of zircons from Tiaojishan volcanic rocks in Mujicun ore district in north Taihang Mountain
S (X10°%) lil £ 3% LA AF i (Ma)
UHJJ ‘l‘l‘iﬁc’ﬁ‘ Th/U 207 Pb// 207 Pb/ 207 Pb// 207 Pb// 207 Pb/ 207 Pb/ 207 Pb/ 206 Ph// ill;l? WJ}Z
Th | Th wopp | wepp | 26pp | 206pp | epp 1sigma 206 Pl 1sigma 257 1sigma - 1sigma
TJS13-01-01| 28 36 |0.79]0.1593]0.0018(10.0313]0.2308|0.4563|0.0071|2447.8| 18.5 [2437.7| 21.2 [2423.3| 31.5 | 99%
TJS13-01-02| 135 | 127 | 1.06 |0. 0496 |0.0005|0.1570{0.0017|0.0230|0.0001| 176.0 | 22.2 | 148.1 1.5 146. 5 0.7 98 %
TJS13-01-03 | 176 | 263 | 0.67 |0.0491]0.0007|0.1541|0.0029|0.0228|0.0004| 150.1 | 30.6 | 145.6 2.6 145. 4 2.3 99%
TJS13-01-04 | 88 | 179 | 0.49 |0.0493]0.0051|0.1546|0.0162|0.0228|0.0000| 161.2 | 225.9 | 146.0 | 14.2 | 145.1 | 0.3 | 99%
TJS13-01-05| 253 | 267 | 0.95(0.0491]0.0008|0.1597|0.0052|0.0235|0.0004| 150.1 | 40.7 | 150.5 4.5 149. 9 2.6 99 %
TJS13-01-06 | 251 | 112 | 2.24]0.0493|0.0016|0.1508{0.0043|0.0222|0.0005| 164.9 | 77.8 | 142.6 3.8 141. 7 3.0 99 %
TJS13-01-07 | 163 | 189 | 0.86 |0.0490(0.0007|0.1544|0.0029|0.0228|0.0001| 150.1 | 36.1 145. 8 2.5 145.5 0.9 99%
TJS13-01-08 | 26 60 | 0.44 (0.1468|0.0004 |8.6313|0.0395]0.4264|0.0016[2309.6| 4.2 [2299.9| 4.2 |2289.3| 7.4 99%
TJS13-01-09| 21 27 | 0.7710.1077|0.0060 |4.6611]0.2734|0.3138|0.0012|1761.4| 100.8 |1760.3| 49.1 |1759.2| 6.0 99 %
TJS13-01-10| 84 102 [ 0.82[0.1619|0.0006|9.9400|0.1048|0.4452|0.0043|2475.6| 6.6 |2429.2] 9.7 [2373.8| 19.3 | 97%
TJS13-01-11| 114 | 100 | 1. 14 |0.0502]0.0011|0.1592]0.0046|0.0230|0.0004| 211.2 | 53.7 | 150.0 | 4.0 | 146.6 | 2.5 | 97%
TJS13-01-12 | 49 86 [0.57(0.0498]0.0015|0.1568[0.0056{0.0229|0.0005| 187.1 | 68.5 | 147.9 5.0 145. 7 3.3 98%
TJS13-01-13| 31 54 10.57|0.0503|0.0022|0.1583]0.0087|0.0228|0.0010| 209.3 | 100.0 | 149.2 7.6 145. 6 6.3 97 %
TJS13-01-14 | 82 163 | 0.50 |0.0500]0.0017|0.1581|0.0048(0.0230{0.0004| 194.5 | 81.5 | 149.1 4.2 146. 5 2.5 98%
TJS13-01-15 | 239 | 112 | 2.14 |0.1715]0. 0006 [11. 0164]0. 2255|0. 4656 [0. 0085(2571. 9| 11.6 [2524.5| 19.1 [2464.2| 37.6 | 97%
TJS13-01-16 | 35 38 |0.92(0.1763]0.0027 [11.63711.1596|0.4778|0.0463|2618.2| 25.9 [2575.7| 93.4 [2517.8|201.9 | 97%
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Erit (<109 Il {37 % E ff A (Ma)
“‘MU ‘If—:l‘ﬁljg.‘ Th/U 207 Pb// 207 Pb/ 207 Pb// 207 Pb// 207 Pb/ 207 Pb// 207 Pb// ZOGPb/ i%‘ﬂlﬁ
Th Th 206 P}, 206 P}, 206 P}, 206 P 206 P, Lsigma 206 P, Lsigma 235J Lsigma 238 J Lsigma
TJS13-01-17 | 35 43 0.82]0.1611[0.0014(9.6231|1.0250|0.4327]0.0459|2477.8| 15.0 [2399.4| 98.3 |2317.7| 206.5 | 96%
TJS13-01-18 33 144 |0.231]0.1751]0.00131{10.0599[0.2971]0.4159]0.0095[2606.5| 13. 2440.3| 27.3 |2241.7| 43.5 91%
TJS13-01-19 35 100 [ 0.351]0.1500]0.00068.4334(0.1658|0.4076(0.0075|2346.0 6.9 2278.8| 17.9 |2203.8| 34.5 96 %
TJS13-01-20 | 165 113 | 1.47 10.0498|0.0010{0. 1556 |0.0031]0.0227(0.0003| 183.4 | 44.4 146.9 2.7 144.7 1.7 98 %
TJS13-02-01 | 194 96 2.0210.0500|0.0045|0.1584{0.0138|0.0230(0.0003| 194.5 | 200.0 | 149.3 12.1 146. 6 1.8 98 %
TJS13-02-02 | 119 65 1.84 [0.1599]0.0003[9.6453(0.0384(0.4375[0.0014|2454.0 3.4 2401. 5 3.7 2339. 6 6.3 97%
TJS13-02-03 | 216 83 2.60(0.0488]0.0010{0.1359|0.0035[0.0201]0.0002| 200.1 50.0 129.4 3.2 128. 6 1.3 99 %
TJS13-02-04 | 154 87 1.77 10.0493]0. 0004 [0.1534(0.0012(0.0226|0.0001| 161.2 | 23.1 145.0 1.0 144.1 0.5 99 %
TJS13-02-05 | 711 461 | 1.54 [0.0491]0.0002(0.1531[0.0008|0.0226|0.0001| 153.8 7.4 144.7 0.7 144.1 0.5 99%
TJS13-02-06 75 132 [ 0.57 10.0492{0.0022|0. 1544 ]0.0070(0. 0228 (0. 0002 | 166.8 | 100.9 | 145.8 6.2 145.1 1.0 99%
TJS13-02-07 | 174 145 | 1.20 0. 0490|0. 0008 |0. 1563 (0. 0024|0.0231(0.0002| 150.1 | 38.9 147.5 2.1 147.5 1.0 99 %
TJS13-02-08 | 191 125 [ 1.52]0.1643{0.0003(10. 5311{0. 0504 [ 0. 4649{0.0021|2501.9| 2.5 |2482.7| 4.4 |2461.1 9.3 99 %
TJS13-02-09 | 40 69 |0.57]0.1461]0.0003(8.4011(0.0382|0.4172]0.0018(2301.9| 3.7 [2275.3| 4.1 2247.6| 8.3 98 %
TJS13-02-10 | 262 92 2.86 [0.0504|0.0031(0.1431{0.0100{0.0206[0.0006| 213.0 | 142.6 | 135.8 8.8 131. 4 3.7 96 %
TJS13-02-11| 198 132 [ 1.50 0. 1434 |0. 0004 |7.3450(0.0674]0.3715]0.0038[2268.8| 4.6 |[2154.3| 8.2 |2036.5| 18.1 94 %
TJS13-02-12 | 260 199 | 1.30]0.1681{0.0008{9.9874(0.1633[0.4306[0.0054(2539.2| 7.7 |2433.6| 15.1 |2308.5| 24.2 94 %
TJS13-02-13 70 189 [0.3710.1649]0.0007(9.1615{0.0874|0.4029]0.0029|2506.5 7.1 2354. 3 8.7 2182.4| 13.5 92%
TJS13-02-15| 102 78 1.30 0. 0502]0. 0004 [0.1564[{0.0013[0.0226|0.0001| 205.6 | 23.1 147.6 1.1 144.1 0.6 97%
TJS13-02-16 | 34 50 | 0.6810.1277(0.0003|6.2254|0.0400|0.3533]0.0018|2077.8| 4.6 [2008.0| 5.6 1950. 3| 8.4 97 %
TJS13-02-17 | 119 135 88 10.0489]0.0010{0.1526|0.0030(0.0226(0.0002| 146.4 | 46.3 144. 2 2.7 144. 2 1.3 99 %
TJS13-02-19 2 208 | 0.01]0.1296|0.0003|5.5716|0.0441]0.3117]0.0022{2094. 4 4.8 1911. 7 6.8 1749.0| 10.8 91%
TJS13-02-20 | 148 110 | 1.341]0.1527]0.0004(9.1283|0.0543|0.4334]0.0020(2376.9 4.3 2350. 9 5.4 2320. 9 9.0 98 %
TJS13-02-21| 236 170 | 1.39]0.0506{0.0036{0.1590]0.0108]0.0228(0.0001| 233.4 | 166.6 | 149.9 9.4 145. 3 0.6 96 %
TJS13-02-22 | 33 40 1 0.81(0.0491(0.0013]0.1526(0.0039(0.0226|0.0002| 150.1 63.0 | 144.2 3.5 144.0 1.4 99%
TJS13-02-23 | 122 101 [ 1.211]0.1642|0.0004(9.3584{0.0450(0.4133]0.0014|2499.7 5.4 2373.8 4.4 2230.1 6.5 93%
TJS13-02-24 | 243 235 | 1.03]0.1798(0.0009 |10.4748|0.1211]0.4223]0.0033{2650.9| 8.3 [2477.7| 10.7 [2271.1| 14.7 91 %
TJS13-02-25| 170 130 | 1.311]0.1499|0.0003|8.3129(0.0365]0.4022[0.0016(2346.3| 2.6 |2265.7| 4.0 |2179.2| 7.2 96 %
TJS13-02-26 50 55 0.9010.0491(0.0049|0.0912|0.0070/0.0138]0.0007| 150.1 | 222.2 88. 6 6.5 88.5 4.1 99%
TJS13-02-27 | 47 138 [0.341]0.1604{0.0008{9.0809[0.0890(0.4108[0.0047(2461.1| 8.6 |[2346.2| 9.0 |2218.6| 21.3 94 %
TJS13-02-28 | 757 320 | 2.36]0.0485(0.0008|0.1376|0.0027|0.0206|0.0003| 124.2 | 42.6 130.9 2.4 131.4 1.7 99 %
TJS13-02-29 | 180 140 | 1.29]0.1706|0.0004 {10. 8187|0.0930|0. 4600(0. 0037 |2564.8| 4.8 |[2507.7| 8.0 |2439.4 6.4 97 %
TJS13-02-30 58 87 0.670.1387[0.0004|7.0493|0.0543|0.3682|0.0022(2213.0 5.6 2117.7 6.8 2021.0| 10.5 95%
2.3.2 Hf E{E4HE L
3 g

TEES A7 U-Pb 4R AR 4005 2 i b X 2 3R 7545
R A8 S A1 A7 5 A HI [ 47 Rk, H
i TJS13-01 Bt 08 & LA Jz TJS13-02 £ 02,29
30 L 7E M3 rr 32 O 1 A2 R0 R BE Y 5 i
BT R RE AT IR A I B B E S A R
Bh, BB, AR W2 2. BRAEGEAN B
FURLEY ' Lu/"THE HAE /N F 0,002, 3% B4k A 7
T 2 5 S e R HE AR B b HA R . X 1
455 A U-Pb 4R 85 A0 HI [0 2 REAE -t B 5 1 43
HWH R 5) . —H eHI, [HEFF —25~—10 2
[i] o X6 07 Hp A AR AR Y 2 B R 52 8 VR IR R AE s ) —
HeHf HES T 0~10 Z a4 B T ot i £
ARG B BT A RRAE . PR B AR I B (N
1.8~3.0GafEF T 2. 3~2. 7Ga,

3.1 E2LANLEFER

FZ8 A Kls EE 4 T AL vE 1 FE L
LV 5, DAE Rt Py 1L 22 8 1L A A A6 L — A 1 R
PR L s B o R R A KL R R i
£ (Li Wuping et al. , 2001a), Bfi & ¥ i 450 2~
DA EE AR K 3+ JLAE R X 252 1 21 KLl s 4R
AT T — 208 A7 25 R - OXF b st v i
Z R IR 2 E AT R A Ac-Ar 4R 15 31 A
FAEWY 148.91 £2.98Ma F1 146. 60 £ 2. 93Ma (Li
Wuping et al. » 2001a) ; %J b 5% P4 1l 7 #b 55 55 11 41
JEHR 2 1 A B B 41 SHRIMP U-Pb U 32 35 15 4F %
b 157+ 3Ma(Zhao Yue et al. , 2004), FE#FEZL S
#1 SHRIMP U-Pb 4E{#% 2/ 137. 1 £ 4. 5Ma(Yuan
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Fig. 4 The U-Pb ages of andesites from Tiaojishan Formation in Mujicun in north Taihang Mountain
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Honglin et al. , 2006) ; @ X} AR M S 114 % 11
A Ar-Ar AR B HE A5 148 = 2Ma (Davies et
al. » 2001) 5 % 7 7 735 Hb B2 52 11y 21 T35 &t i Ot K A
FURC T 22 4 45 17 LA-ICP-MS U-Pb ] i BF 5% 3%
FRAEIS A3 2 153+ 1Ma #l 156 +3Ma(Liu Jian et
al. , 2006) s QX 1L VG 52 52 111 41 BE K A T4 1 g ok

Ll B 5 85 41 SHRIMP U-Pb 48 % i 3K 15 5
e 158+ 1Ma(Zhao Yue et al. , 2004) ;@
X PR AL 1L 52 52 1 A 22 1 BT AR R E R T B A
SHRIMP U-Pb ] iz, 3k 15 4F # & 131 &= 2Ma (Xu
Bo et al. , 2012) ; X PRI A A #b X 52 2 111 2H % 11
HH5f1 U-Pb LA-ICP-MS 4E Q24 BF 58 #6748 150. 5
~140. 8Ma & B 4 0 B {H (Gao Yongfeng et al. ,
2011) 5 W SHRIMP Xf A 35 A 22 52 1L 41 22 111
1785 41 U-Pb A A 2 00 32X 3K 45 A1 2 48 8% o
138. 89£0. 9Ma(Shen Zhichao et al. , 2015), %; |
WFFE LA S A TE A B T 30 1L 24 st Vg T [ 1Y)
T AR AT R 23 32 3] IX 3% 5% e 11 A A [6] (Y uan
Honglin et al. , 2006) ,{H H fij X PR IR b X S 52 111 4H
JOLE T U B BIF 53R AT T — AN 3L 20Ma [i] B 1Y
A AR ) (131 ~150. 5Ma) , 55 k1l i [l B ekt w5 %
AT 5% 45 B (Yuan Honglin et al. , 2006; Liu
Jian et al. , 2006) JE il 17 8K 22 5, JF 25 B 1 W AR
VG R E RSN S

AU FE LAE XS AR B8 LA KL P4
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Table 2 In situ zircon Hf isotope compositions of Tiaojishan volcanic rocks in Mujicun ore district in north Taihang Mountain

i A (Ma) |18 Yb/YTHE | VS La/ T HI| VS HE/YTHE 20 enr (0) €HI (D) Tom (Ma) | Tomz (Ma) | fru/ne
TJS13-01-01 2447.8 0. 039864 0.001232 0. 281475 0.000017 —45.9 7.1 2497 2525 —0.96
TJS13-01-02 146. 5 0.035032 0.001186 0. 282269 0.000021 —17.8 —14.7 1394 2121 —0.96
TJS13-01-03 145. 4 0.030759 0.001011 0. 282205 0.000019 —20.1 —17.0 1476 2262 —0.97
TJS13-01-04 145. 1 0. 036465 0.001269 0. 282251 0.000017 —18.4 —15.4 1421 2161 —0.96
TJS13-01-05 149.9 0.018768 0. 000679 0.282123 0. 000014 —23.0 —19.7 1576 2439 —0.98
TJS13-01-06 141. 7 0. 052450 0.001855 0. 282159 0.000018 —21.7 —18.7 1575 2370 —0.94
TJS13-01-07 145.5 0.023964 0. 000894 0.282191 0.000017 —20.5 —17.4 1490 2291 —0.97
TJS13-01-09 1761. 4 0.007271 0. 000277 0. 281476 0.000014 —45. 8 —6.9 2434 2853 —0.99
TJS13-01-10 2475.6 0.015791 0. 000566 0.281347 0. 000014 —50. 4 4.2 2627 2719 —0.98
TJS13-01-11 146. 6 0. 083853 0. 002992 0.282384 0. 000019 —13.7 —10.8 1294 1876 —0.91
TJS13-01-12 145.7 0.019235 0. 000753 0.282146 0.000015 —22.1 —19.0 1547 2390 —0.98
TJS13-01-13 145. 6 0.041049 0.001710 0. 282251 0.000017 —18.4 —15.4 1438 2164 —0.95
TJS13-01-14 146. 5 0.019402 0. 000833 0. 282107 0.000014 —23.5 —20.4 1604 2477 —0.97
TJS13-01-15 2571.9 0.017109 0. 000669 0. 281260 0.000015 —53.5 3.1 2752 2861 —0.98
TJS13-01-16 2618.2 0.016996 0. 000689 0. 281291 0.000017 —52.4 5.3 2711 2768 —0.98
TJS13-01-17 2477. 8 0.011947 0.000472 0. 281327 0.000012 —51.1 3.7 2648 2752 —0.99
TJS13-01-18 2606. 5 0.013830 0.000510 0. 281295 0.000011 —52.2 5.5 2693 2746 —0.98
TJS13-01-19 2346.0 0.008699 0. 000363 0. 281422 0.000014 —47.7 4.3 2513 2616 —0.99
TJS13-01-20 144. 7 0. 083155 0.003005 0. 282302 0.000019 —16.6 —13.7 1414 2057 —0.91
TJS13-02-01 146. 6 0.065484 0.002655 0.282233 0.000021 —19.1 —16.1 1501 2208 —0.92
TJS13-02-03 128. 6 0.019603 0. 000821 0.282110 0.000022 —23.4 —20.7 1600 2481 —0.98
TJS13-02-04 144. 1 0.028015 0.001156 0. 282070 0. 000020 —24.8 —21.8 1669 2561 —0.97
TJS13-02-05 144. 1 0.012997 0. 000598 0. 282092 0.000017 —24.1 —21.0 1616 2511 —0.98
TJS13-02-06 145. 1 0.024030 0.000811 0. 282006 0.000018 —27.1 —24.0 1742 2700 —0.98
TJS13-02-07 147.5 0.021907 0.000915 0.282136 0.000019 —22.5 —19.4 1568 2413 —0.97
TJS13-02-08 2501. 9 0.019209 0. 000802 0. 281301 0.000016 —52.0 2.8 2706 2828 —0.98
TJS13-02-09 2301.9 0. 007877 0.000243 0. 281403 0.000015 —48. 4 2.8 2530 2672 —0.99
TJS13-02-10 131. 4 0.020848 0. 000837 0.282178 0.000022 —21.0 —18.2 1506 2329 —0.97
TJS13-02-11 2268. 8 0.011404 0.000511 0.281341 0.000021 —50. 6 —0.6 2632 2854 —0.98
TJS13-02-12 2539.2 0. 018083 0. 000772 0.281341 0.000019 —50. 6 5.1 2649 2715 —0.98
TJS13-02-13 2506. 5 0.018607 0.000833 0. 281444 0. 000015 —47.0 7.9 2514 2519 —0.97
TJS13-02-15 144. 1 0.022658 0.000924 0. 282073 0.000018 —24.7 —21.6 1655 2554 —0.97
TJS13-02-16 2077. 8 0.006218 0. 000265 0. 281578 0.000019 —42.2 3.9 2297 2434 —0.99
TJS13-02-17 144. 2 0. 030995 0.001328 0.282126 0. 000020 —22.8 —19.8 1599 2439 —0.96
TJS13-02-19 2094. 4 0.002376 0.000107 0. 281464 0. 000017 —46. 3 0.4 2441 2659 —1.00
TJS13-02-20 2376.9 0.013835 0.000614 0. 281479 0.000017 —45.7 6.6 2452 2498 —0.98
TJS13-02-21 145. 3 0.043578 0.001758 0.282121 0. 000020 —23.0 —20.0 1624 2451 —0.95
TJS13-02-22 144. 0 0.029769 0.001248 0. 282155 0.000016 —21.8 —18.8 1555 2374 —0.96
TJS13-02-23 2499.7 0.012123 0. 000552 0.281219 0.000017 —54.9 0.2 2799 2981 —0.98
TJS13-02-24 2650. 9 0.018227 0. 000806 0. 281325 0.000016 —51.2 7.0 2673 2687 —0.98
TJS13-02-25 2346. 3 0.012225 0. 000487 0.281344 0.000017 —50.5 1.3 2626 2798 —0.99
TJS13-02-26 88.5 0.017522 0.000814 0. 282252 0. 000019 —18.4 —16.5 1403 2191 —0.98
TJS13-02-27 2461. 1 0.010496 0. 000475 0.281328 0.000016 —51.1 3.4 2647 2761 —0.99
TJS13-02-28 131. 4 0.054799 0.002233 0.282184 0. 000020 —20.8 —18.1 1555 2322 —0.93

¥ ren(0) = (T HE/TTHD s/ C7HE/ T HD ek, o — 1) X 10000 gt = CCTHE/ T HD s — (78 Lu/177 HD s X (et — 1)) /CCT HE/YHD cur.o
— (5 Lu/1 Hb cug X (¢4 — 1)) — 1) X 10000, Toan— 1/2 X In{ 1+ [C7 HE/'7 HEs — (7 HE/'7 HDpy ]/ [(7 Lu!™ Hbs — (7% Lu/
TTHD pm ]} » Tome= Tomi — (Tomr — 1) X (Cfee — £/ Cfee — fom)) » fs= T8 Lu/'7" HE s/ (V76 Lu/Y7 H) ciur — 1s fee = (78 Lu/'7" Hf) ¢/
A Lu/Y"HD caur — s fom = (78 Lu/Y" HD pv/ (V6 Lu/Y" HD chur — 1, (7S Lu/Y7" HDs A1 YSHE/YTHD s A, (75 Lu/Y" HD chur =
0. 03321, (VS HE/Y" Hf) cur.o = 0. 282772 , (16 Lu/'Y"" Hf )pm = 0. 03842, (176 Hf'"7 Hf)py = 0. 28325 ( Blichert-Toft and Albarede, 1997),
(7 Lu/Y""H) ¢ = 0.015(Griffin et al. , 2002) ¢ 45 A E A U-Pb 825048, ALu= 1.867X10 ! year ! (Soderlund et al. , 2004),

L AR ity mP AN [ 4 36 288 B ) s A0 OURE R AT T TR AR Y
AR A A . BRAT B A1 B 72 T Rl e

BB AL S XA W 4 B Sk 145,28 £ 0. 44Ma Al
144. 61+ 0. 76Ma, B & 7F 1% 22 75 B N — 8, W m
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145Ma 3R T 52 8 1l 21 v 22 1l 25 7 v A A8 & g
i AL BT BN AR . AR TR R A E B LAk
LR S 5 RV A 8 B & 1 IS B A 18 TR
ft(141. 7~144. 1Ma, Gao Yongfeng et al. , 2011;
Dong Guochen et al. , 2013) AN 5N KB A HA
5 U0 R PR I ZR ) R 3 R B AL A BH 08 T AR
(140. 3 ~ 143. 8Ma, Gao Yongfeng et al., 2011;
Chen Chao et al., 2013; Dong Guochen et al.,
2013) , 55 Ml 5T BE 42 1 2 L% fik OC R AR5 . 7E X
H, R Y B B AR R Wk F T — L
RAT WAL B A 5 4 B2 5 BH A R 7 0 K8 B 5 4 IR
(144.447. 4Ma, Huang Dianhao et al. , 1996) .t
TR JERHA B S B 57 PR (147. 1 £6. 6Ma, Huang
Dianhao et al., 1996; 137.6 & 3.7, Liu Shubo et
al. . 2012) BEIb A £ BCBE A B il 405 (148Ma+
4,Huang Dianhao et al., 1996), % % W& 40 W K
(146.9 = 1Ma, Zhe Meng et al. , 2014; 147.8 +
1Ma, Liang Tao et al. , 2010), W% {25210
Kls kK E BB ) 2 i X K s
LG B I E A O B R i B S B4 AR AT R ™
(4 A
3.2 EELANMLERER

ZEIH ka2 RTILFERBE T Z—.
PR LA Kl s A U ER A 2= R SR A
B A& Sr.Ba, 5t HREE,Eu 5% AW, K e
TR TR A E A R 9 T R A X T R SRR
i RIS P QT e Al DA WO U
J5 R (Li Wuping et al. , 2001a, 2001b, 2007; Ge
Xiaoyue et al. » 2002; Zhao Yue et al. , 2004; Lu
Fengxiang et al. , 2006), k1A BEH S Sr/Y
La/Yb HAH )RR AE O foff G 05 26 7 i Y45 3K e o
A AR X b A UK &R H A A S A TR B0A
o IR T N M SE BY AR a  R R R 1R Gk v s
(Zhang Qi et al. , 2001a, 2001b; Davis, 2003; Li
Wuping et al. » 2007), X JEIRIE w19 #2354k
b AR T ML Y FR 0 A A U IR AT T R IE A
T A 5k B DT 36 g s B8 R A b 76 o 1) 2 K
FHHA T E M Se/Y M La/Yb HAEFIEAR M Y AN
Yb, fHFEE TR A S b 58 45 il 1 8 PR 8 =X
ZF| T BEE. . B RRIK A ARG AR R TR
R ARSI IR R — B RS A
(Defant and Drummond, 1990) , 3% ik 78 i FR A (5
Sr/Y Fil La/Yb HAED 19T 1T I8 T 2 Fl a8 3K Ak
it . A BE LA AR O R X 45 78 (Moyen, 20095

Richards and Kerrich, 2007; Gao Yongfeng et al. ,
2012,2013; Chen Bin et al. . 2013), H¥ . 7EXf L
SOV b X2 B L 2H K s RE a5 R, Wang
Rui et al. (2007) 1% Hi ok 1l & 7 W] 55 if & 5 500 T
HA & a8 il 52 560 45 1A (Rapp et al. , 1995) B
I B B AR B TR B R LA Kl A S R
TE BT He TR M58 1 A8 20 o AR 08 A R IR
B AT B AL T B 5 G Ah  RAR A3 KL a4 i BT AR
R AL (SI0, <<580) » X R AR ik 19 5 2 Tt A 2%
JE 4 P HLSE K IR (Montel et al. , 1997), xF4EJL K
A7 L AR AR B L s s IR X 28 5 PR Sl S
. AH—% (Chen Bin et al. , 2005) ., B —J7 i, % T
PrUUAE FH A il M 7e B = Mg® I (Yuan
Honglin et al. , 2006) 1,4 R 15 I 18 1% 2 2 7Kk K &=
HR I B DR ) 3 L AR R e A AR B 0 Rl B
FIF) 57 2 M BR AL 2% 1 UE P 32 £F (Zhang R Y et al.
1997; Chen Bin et al. , 2005, 2013), Chen Bin et
al. (201338 3 X ix 28 HAT i 88 1 1k vl 2R AL 27 4y
E /YA A1 647 5 A0 % F1 Nd-Sr-Os [/ {7 2 5 1 14 BF
FE PR T A NE 2 R B I I b e TR S
PRI, ZEX5PH L2252 1L 20 K LA 9 Nd Rl 2 1
WEE LA B 1 7 e TR IR Y IR DCRRAE B Y S,
Ba, & Sr/Y WAEHFI 5 #i) HREE,Y 5§ ] fe4k 7K T
[CE SRS i A S 1 sl Uy L L
Huse W B IR g (BUE IR G IR & D T 5 Wi 4
s S AE A (Wang Rui et al. , 2007), X — Jilg [ 45
KA H T ARZ KT I X AT R E PRI
A LA Tk DA B i A A 1 1) 3t BR A o7 Jes P F 5 A
S H W E (Chen Bin et al. . 2003, 2008,
2009a, 2009b; Wang Rui et al., 2007; Chen
Zhichao et al. , 2007; Shen Zhichao et al. , 2015;
Liu Ling et al., 2009), Gao Yongfeng et al
(2012,2013) BF5E Iy 2 55 1L 21 Kl s 18 ] g
2 7 MASH KR s Rl —[R] A 1 — A J— 13
—ACAE R IS A 0 e A P L kB o e
VIR B AR T e R AR TR I Rl B S K AR T
EHRM B S NSIRG I RA IR T A .
ARWWEFE b FATIRAT T HAT 0 AG 3 A K
EHEAA S EAE RN B T B A AR R 2. 08
~2.65Ga([d 4o) P T 2.3~2.6Ga, KU ERE
20 s T G Fe vh Bk A T 2 s W) B 2
5o FEAEARAE DN AR [F] A7 B2 A7 19 HE 8] 67 2= I 3
o E B A7 W AR AAZ AR HL [R) A7 2 R AR A B 22
o XNLFIE LT 2. 08 ~ 2. 65Ga B % 4 A
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eHfo, ([ERARS> I, £ h T 0~10 Z ], HA
A TS R FHAE (Kinny et al. o 2003) . 1 X — W 1F
&M AU v L 3 A 18 A Ao A v iy A — S
FeHE R B 2 P T R MU Y 3t 58 B AL K DX SR T
4 (Zhao Guochun et al. , 2012;Geng Yuansheng
et al. .2012) . P, AT LAYy 2 A b 5 i3 iy & e
ViS5 TEE LKA NIEREA . a0
TR eHIG (HA — 25~ — 10, £ 5 ik T F- 2 3
FoEfb & 5w M HI, H (—8~ — 10, Chen
Bin et al. ,2008) Z [A] , & R Vi [ i 22 2 4k 23 i »
A B A m oe i 4R L R TR B I K s
T AN ] B B — (1% 5 4 b 1 Bk 5 E A PRI A T
AT K o 1 2 oy 2 AR b s i b 5E 5 A e A
VE AL B 7 )
3.3 REMERT ARETR

KRR A B8 e 3T & 78— 7 e R L 2K
3 H I R rE Y (Mao Jingwen et al. , 1999,
2005; Hua Renmin et al. , 1999) , 4]t ve fii@ £
A AR 2R A A5 A 45 DR AT L M IXTE 9 A AR s i
REBRE T X 04 4 3 o o, R R 1) 2 3% 2l
HM s w /E | (Mao Jingwen et al. , 2014, 2011a,
2011b; Wu Fuyuan et al. , 2005; Zhu Rixiang et
al. , 2011; Yang Jinhui et al. , 2003), KZEHF5
AN PR R 1) 2R S K ity 14 45 S ARF e e 51 % 1)
AF 72 A Hb 1 U B A e b v B3 AR P R A IR ) R
A (Yang Jinhui et al. , 2003; Zhao Yue et al. ,
2004 ; Chen Ling, 2010; Zhu Rixiang et al. , 2011;
Mao et al. 2014; Chen Bin et al. , 2013; Guo Pu et
al. , 2013), Chen Bin et al. (2005) B} 5% #& H 15 K
VR IR o e LA HOAS B Hide 7 0 & 2 15 B 7
B A 9 A 3K (220 ~ 200Ma) , F 180Ma 1 T e
AP B AL AR By REYAE 138Ma A A7 I A
BB RATINACR B IR FF2E % 110Ma 4. 5 &
L 2H kLl s B8 B0 30 3¢ 1 oy R VAR e Y T 46
(Zhao Yue et al. , 2004), {§ & #) 3& & #l 7€ 125Ma
AR T & 5 ) (Zhai Mingguo et al. , 2003;
Zhu Rixiang et al. , 2011; Lin Wei et al. , 2013),

KRAT AL B X — B I S RIS T 28
2H el s K H 2 5 R F R KlE QAR By )
(2 145Ma) DA R VR 55 O 35 B9 2B A R FR
TR A I N TR AR R BRI R AL D
Fo/b i v B R K SE A 9K A (138 ~ 126Ma, Chen
Bin et al., 2005, 2009b; Chen Zhichao et al.,
2007; Dong Guochen et al. , 2013; Gao Yongfeng

et al. , 2013; Li shengrong et al., 2013; Shen
Zhichao et al. , 2015), Zhang Qiang et al. (2009)
N 2E 0 3l ml o g P s — 1 AR — g AR 2
THE TR A KL A AR A 365 2R 300 0 T B Ll
1A 5 53— 30 2 3 L G 03 T2 0 A O Tl g R E 2 B R
1A Ko — 8 o T AR /N A A . B RS B AR AR
s AR R ORAT 1L X i VE R B T
AT 0 B s G R AR BE A R AR BH R 208 T
145Ma 2247 (140~ 148Ma) ; &7 K K 5 45 R IE i,
WY a8 3K A W 28 BT 130Ma 2245, 9 4
550 AT R 5% 8 BRI 25 R SR I8 1 BRER S 5 TR A
F 124 ~ 130Ma ( Yang Jinhui et al. , 2003; Liu
Yang et al., 2010; Li Linlin et al., 2012; Li
Shengrong et al. , 2013;Li Qing et al. , 2015), 7
LEARE R T 126. 4Ma(Li Linlin et al. , 2012),
ARORS B T (1) B 400 6 ] R e 4 32 85 55 19 o ] 2 i H Al
Hi DX AV T i B s B < 4R 2 T 145Ma 2
A5 E Rk Kb i a0 RIE LT 130 ~125Ma
(Mao Jingwen et al. , 2011b, 2012; Zhou Taofa et
al. s 2011);7F & 75 i [X . 134 ~ 120Ma J&: 4 1 b F1
it AL 1A R BN A RUAE R W % o B R R T
BZ a1 — > EE AL U (Wu Fuyuan et al. ,
2005; Guo Pu et al. , 2013; Yang Ligiang et al. ,
2014) s TEAR U — KB L IX PR 2 20 3 220 B
RUART IR F B T 148~138Ma(Mao Jingwen et
al. . 2008, 2014), &4 K £ E B B T 131 ~
112Ma(Wang Yitian et al. , 2001; Li Houmin et
al. , 2007; Mao Jingwen et al., 2014), Mao
Jingwen et al. (2005) 7E X} 42db AR db S KT A T i
b DR B A A R A O 9 Bkl L B R
ST i e A 3 A ) B (PR B AL — 1 D il
Pl AR 0 L0 L TR A T S — O S e
TR B AL B BT A A R B — 1 R A BV H 0T IR 1Y)
RAIE R 75— Ry 2 A B e 8 B 45 v ey e 4 AR
W25 MRS IRIER. N HHTC R0 80
JSCA AR 2 A R ) B v B A R FRATTHE I R AT L
b DXCAE AR AR IR WA 9 S0 T 22 00 B =
T E R ERAE AR B 40— 1 e 40 A0 X I ) R
F A — S AT B A — SR AT R T LA R AE 55—
B el R R R O AR . T PR
FH AR B O R AT o B — AP A 5T
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145Ma 247 Al 3045 41 4R S 2. 08 ~2. 65Ga, Xt ij
PR 5 A HI [ R RHE eHI, (4R F —25
~—10 F1 0~10 Z 8], f 7~ H K g 18 i 7 o A
dbrehid B A S 5., A CH S Ak
W 825 I K INETETE U B v B 5 3K AR )
fRIR YL (SR A TAedb sa Pl iy &b ye . Kl
T Wk % 2 J2 e pR 2 thE— 4 . S i A b sz
AT R R e AR Z — o HEDN R AT 1L
XA AEAC R AR A P 2 o 0, —
PLBE A B — 500 R 1 I8 8 R AiE . o — W th &
PRI 7= AR .

B A SCHE S5 M T AR A AR ) T R
BEE B 7™ B2 IR B 55 BT [ 60 R D o8 2 0 v] 2 R
I 1 A7 2 U 8 #8015 5 Bl . 7 0 B0 0L R R
A i TS PR A T R K AR S o AL
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Abstract

The North Taihangshan Mountain area is one of the most important metallogenic belts in the East
China. In this area, the Tiaojishan volcanic formation recorded the metallogenic-magmatism event times
and resources in Mesozoic. The majority zircons from the andesite show the core-mantle texture. By LA-
MC-ICP-MS U-Pb geochronology dating on the core and mantle of zircons, two group ages have been
gained. One is younger, with two weighted average ages as 145. 28 0. 44Ma and 144. 6140. 76Ma from
two samples, which indicates the andesite forming time, and the other one is 2. 08 ~2. 65Ga from the core
of zircons, which indicates the old crustal material being in the magma forming. LA-MC-ICP-MS in-situ
HI isotopic analysis of zircons gains two different eHf, values ranges corresponded to the two group U-Pb
ages. For the younger group (~ 145Ma), the eHf, values are in the range of —25 to — 10, which
suggests the volcanic rocks originated from the interaction process (mixing or mingling) between the
enrich mantle and the old crust; for the other group (2. 08~2. 65Ga), the eHf,, values are in the range of
0 to 10, which indicate the core of zircon derived from juvenile crusts same with the major crustal growth
of the North China Craton (NCC), and suggests the old crust material have been involved during this
magmatism. Combined with the geochemistry studies, the Tiaojishan volcanic rocks might originate from
partial melting of an enriched mantle, contaminated by the old NCC crustal component en route, then
emplaced after fractional crystallization. This volcanic event was formed in Mesozoic metallogenic-
magmatism event, and it implicates the NCC tectonic changing by lithosphere extension in Late Mesozoic.
Based on the geochronology data, we infer that there might be two major metallogenic events, one is
characterized by the forming of porphyry Cu-Mo deposits, and the other one is characterized by the

forming of Au deposits.
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