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Fig.1 Regional geological map of Jinduicheng area in Shaanxi
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Table 1 Geochemical analytical data of granite porphyry from Jinduicheng and Balipo area

R S HED JUE S
B IDC-54¢  JDC-54d  JDC-82 JDC-96  JDC-100  ZKO0001-1 ZK001 XLYT-01  B0003-9  B2101-11
Si0, /107 72.89 74.06 73.71 73.1 73.16 69.98 70.72 69.92 70.80 69.87
Na,O 1.49 1.36 1.53 0.54 1.18 4.16 426 441 397 3.72
MgO 0.13 0.07 03 0.06 0.28 0.38 0.33 0.28 0.34 0.46
AlLOs 13.12 125 12.94 12.26 12.79 15.02 14.93 15.46 1553 15.74
P,0s 0.03 0.03 0.04 0.04 0.06 0.09 0.07 0.04 0.07 0.09
K>,O 6.97 7.93 7.18 9.87 8.46 3.94 3.76 4.15 398 3.85
CaO 0.73 0.66 0.9 0.56 0.7 2.38 243 2.15 237 2.74
TiO, 0.14 0.14 0.14 0.08 0.16 0.22 0.21 0.21 0.16 021
MnO 0.02 0.01 0.04 0.02 0.01 0.10 0.09 0.07 0.13 0.16
Fe,03 1.89 1.20 0.98 1.31 1.00 2.18 2.05 1.93 230 2.65
LOI 1.85 1.29 1.71 1.28 12 0.80 0.61 0.69 0.61 0.86
Total 100.19 100.03 100.92 99.68 99.95 99.25 99.46 99.31 100.26 100.35
La /10° 21.5 12.00 18.20 10.30 16.40 31.10 30.00 3520
Ce 36.2 19.30 27.10 14.90 27.70 58.00 56.28 62.60
Pr 4.47 2.66 3.59 2.15 338 6.32 6.15 7.05
Nd 16.4 10.00 13.20 8.52 13.10 21.52 21.02 23.46
Sm 334 2.10 2.39 1.57 2.39 3.39 332 3.52
Eu 0.47 0.33 0.54 0.39 0.58 1.00 1.05 1.08
Gd 3.18 1.81 245 1.52 2.06 2.65 2.67 2.69
Tb 0.50 0.30 0.38 0.25 0.33 033 0.34 0.32
Dy 2.90 1.71 236 1.46 1.71 1.74 1.77 1.64
Ho 0.58 0.36 0.46 0.28 0.34 033 0.33 0.30
Er 1.86 1.15 1.46 0.85 1.04 0.96 0.98 0.80
Tm 028 0.18 023 0.12 0.17 0.14 0.14 0.12
Yb 1.96 1.20 1.75 0.85 1.06 1.06 1.02 0.74
Lu 0.30 0.19 0.28 0.13 0.19 0.17 0.16 0.11
Hf 3.94 4.02 4.42 233 4.05 3.88 3.63 3.94
Ta 351 3.67 3.59 1.62 293 0.83 0.81 0.68
Th 22.00 15.10 17.70 9.45 12.40 6.55 5.66 6.09
U 13.50 10.90 15.20 9.43 5.72 7.10 3.85 4.72
Cu 23.90 17.40 16.80 21.90 25.60 21.85 13.62 1191
Mo 127 283 74.1 868 565 111.28 110.42 210.43

Rb 308 358 333 466 385 174.98 167.52 124.10
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Sr 96.90 55.70 79.30 110 212

Zr 112 100 109 56.10 123
Nb 63.60 60.00 46.40 30.00 473

Ba 686 411 603 926 1418

Y 17.90 10.70 12.80 7.74 9.36
Na,0+K,0 8.46 9.29 8.71 10.41 9.64
Na,0/K,0 0.21 0.17 0.21 0.050 0.14
K>,O0/Na,O 4.68 5.83 4.69 18.28 717
o 2.39 278 247 3.60 3.08
Mg 11.33 9.22 32.30 7.46 30.11
A/CNK 1.23 1.09 1.16 1.01 1.09
ANK 1.31 1.15 1.26 1.06 1.15
>~ REE 93.94 53.29 74.39 43.29 70.45
LREE 82.38 46.39 65.02 37.83 63.55
HREE 11.56 6.90 9.37 5.46 6.90
LREE/HREE 7.13 6.72 6.94 6.93 9.21
dEu 0.43 0.51 0.68 0.76 0.78
dCe 0.86 0.80 0.77 0.74 0.86
Zr/Hf 28.43 24.88 24.66 24.08 30.37
Rb/Sr 3.18 6.43 4.2 4.24 1.82
St/Y 5.41 521 6.20 14.21 22.65
Rb/Ba 0.45 0.87 0.55 0.50 0.27

%+ Sr Nd . Pb [R5 2 FR Ak K Hl it 2 X 1541
2k
679.80 724.80 741.80
168.52 160.48 164.98
19.86 19.33 17.77
1422.60 1432.40 2166.00
11.30 11.14 8.85
8.1 8.02 8.56 7.95 7.57
1.06 1.13 1.06 1.00 0.97
0.95 0.88 0.94 1.00 1.03
2.43 2.32 2.72 2.27 2.13
25.85 24.35 22.49 22.82 25.77
1.13 1.12 1.13 1.19 1.23
1.35 1.35 1.31 1.43 1.53
128.71 125.23 139.63
121.33 117.82 13291
7.38 741 6.72
16.44 15.90 19.78
0.98 1.04 1.03
0.96 0.96 0.92
4343 44.21 41.87
0.26 0.23 0.17
60.17 65.05 83.84
0.12 0.12 0.06
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Table 2 Pb isotopic data of granite porphyry from Jinduicheng and Balipo area
P pp Py 2 0 *7pb/*"'Pb 20 %pp/**'Pb 20
IDC-7 37976 0.003 15.463 0.001 17.812 0.002
IDC-34 38.039 0.005 15.462 0.002 17.690 0.002
IDC-36 38.139 0.005 15.498 0.002 18.026 0.003
IJDC-54a 38.104 0.005 15.483 0.002 18.079 0.002
JDC-54b 38.031 0.003 15.469 0.001 17.946 0.002
IDC-55 38.109 0.003 15.468 0.001 17.788 0.001
JDC-80 37.963 0.003 15.458 0.001 17.630 0.002
IDC-82 37.856 0.004 15.445 0.002 17.568 0.002
JDC-100 37.990 0.003 15.469 0.001 17.800 0.002
IJDC-101 38.006 0.006 15.471 0.002 17.908 0.003
ZKO001 37.576 0.003 15.388 0.001 16.987 0.002
ZK002 37.464 0.004 15.371 0.002 16.797 0.002
ZK003 39.217 0.004 15.916 0.002 22.230 0.002
ZKO001-1 37.586 0.003 15.393 0.001 17.052 0.001
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Fig.7 Lead—isotopic evolution of granite porphyry from Jinduicheng and Balipo area
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Table 3 Sm-Nd isotopic data of granite porphyry from Jinduicheng and Balipo area
e ZK001 ZK001-1 JDC-7 JDC-36 JDC-82h JDC-100
t(Ma) 155 155 143 143 143 143
Rb 724.8 679.8 92 129 793 212
Sr 3.316 3.386 2.41 2.84 2.39 2.39
Sm 21.02 21.52 12.9 14.4 132 13.1
Nd 167.52 174.98 353 309 333 385
(Rb/*St)m 0.6682 0.7442 11.093 6.9252 12.14 5.2504
&St/*%S1)m 0.7102 0.7104 0.7259 0.7183 0.7278 0.7168
20 0.000009 0.000009 0.000009  0.000008  0.000009  0.000011
eSr(t) 64.5 65.2 -40.4 -17.8 -46.4 13.6
("Sm/™*Nd)m 0.0954 0.0951 0.1130 0.1192 0.1095 0.1103
(*NdM**Nd ) 0.5115 0.5115 0.5118 0.5118 0.5118 0.5117
20 0.000015 0.000007 0.000013  0.000004  0.000015  0.000011
eNd(t) 2204 2204 -143 -142 -13.8 -15.2
&st/*sr), 0.7088 0.7089 0.7015 0.7031 0.7011 0.7053
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Sr, Nd, Pb isotopic characteristics of granite in Jinduicheng area and their
geological significance

LI Hong—Ying', MAO Jing—wen', WANG Xiao—xia', YE Hui—shou', YANG Lei’

(1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing
100037, China; 2. Research Institute, CNOOC, Beijing 100027, China)

Abstract: A study of petrology and element geochemistry shows that Jinduicheng granite porphyry and Balipo
granite porphyry are I — type granites in the Jinduicheng ore concentration area. SiO, values of Jinduicheng
porphyry bodies vary in the range of 72.89%~74.06% (73.48% on average), MgO values are 0.073%~0.30%, >
REE values are 43.29%~93.94%, REE distribution patterns are of “V” type, there exists an evident negative Eu
anomaly and a weak negative Ce anomaly, 8Eu values are 0.43~0.78, and & Ce are 0.74~0.86. They are enriched
with K, Rb, U, Th and Sr, and strongly depleted in Ba, P and Ti. SiO, of Balipo granites range from 69.87 to
70.80%, AlLO; values are 14.93%~15.46%, MgO are 0.28%~0.48%, the total rare earth element concentrations >
REE) of the rocks are 125.23~139.63X107, the ratios of Sr/Y are generally higher than 60, Eu has no anomaly or
weak positive anomaly, Ce shows weak negative anomaly, and there exists the enrichment of HFSE (such as Ba,
U and K) and the depletion of P, Ta and Sr. Plotting of lead isotopes of granite porphyry on the *’Pb/**Pb
diagrams and **Pb/*"Pb versus **Pb/**Pb evolution curves show that lead of Balipo granite porphyry might have
come from crust source area, and lead of Jinduicheng granite porphyry was probably derived from the crust—
mantle mixing source area. Jinduicheng has low Nd (& (Nd,t)= —20.8~—18.3) and high Sr (& (Sr,t)= 63.0~74.3),
Balipo rocks have extremely low & (Nd, t) of —20.8~—18.3 and relatively high & (Sr,t) of 63.0~74.3. Sr. Nd and
Pb plots show that the Jinduicheng rocks originated from the lower crust, but were contaminated by mantle —
derived materials, and the source rock of Balipo is the lower crust, which has considerable ore—forming potential.
the values of Sr, Nd and Pb isotopes are similar to the data of the North China plate, suggesting that these
intrusives constitute a component part of the North China plate.

Key words:Sr, Nd and Pb isotopes;granite porphyry;lithogeochemistry; Jinduicheng
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