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Isotopic geochemistry of Yinan Au-Cu-Fe deposit in Shandong Province
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Abstract

The Yinan Au-Cu-Fe deposit located west of the Yishu deep fault zone in western Shandong Province is a
skarn and hydrothermal type ore deposit. The ore bodies occur in the contact zones between the Yanshanian in-
termediate-acidic composite intrusions and their surrounding wall rocks. Based on metallogenic settings, this pa-
per has analyzed the composition characteristics of H, O, C, S, Pb and Rb-Sr isotopes and the indicative mean-
ing of these isotopes to chemistry of the ore fluids and the sources of the ore-forming materials and intrusions.
The composition of H and O isotopes shows that ore fluids were most likely composed of magmatic water mixed
with limited meteoric water at the late ore-forming stage. Sulfur and carbon isotopic data suggest that the ore-
forming materials were mainly derived from the deep magma and subordinately from the dissolution of wall
rocks. The significant Pb isotopic values of the ore might have resulted from the interfusion with a large amount
of radioactive anomalous Pb (“J” type Pb), whose calculated age (2.37Ga) implies that the ore-forming mate-
rials had close genetic relations with the crystalline basement (Taishan Group). It can be deduced from the com-
position of Rb-Sr isotopes that the ore-forming stocks might have been the remelting products of high-maturity

crustal materials or have resulted from the mixture of crustal materials with limited mantle components.
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Fig. 1 Simplified geological map of the Tongjing a and Jinchang b ore districts in the Yinan Au-Cu-Fe ore zone
after Gu et al. 2008
1—Quaternary 2—Cambrian Gushan Formation 3—Cambrian Zhangxia Formation 4—Cambrian Mantou Formation 5—Cambrian Zhushadong
Formation 6—Diorite porphyrite 7—Quartz diorite porphyrite 8—Monzonitic granite  9—Granite porphyry 10—Hornblende granite porphyry

11—Geological boundary 12—TFault and its serial number 13—Dirill hole and its serial number
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Table 1 Hydrogen and oxygen isotopic compositions of rocks and minerals
8" 0quow %o Dro %o 30uo % 4 T
S10-12 —10 m 15.7
S10-10 —10m 17.4
KG16-9 +16 m 5.4 -73 6.8 430 1
1 4.3 10.8 450 Il 1996
2 1.3 8.0 430 II 1996
3 3.6 10.5 410 I 1996
4 3.2 10.0 410 II 1996
KS10-12 —10 m 4.6 -107 8.3 340 I
MW280-B1 —280 m 4.6 —-112 8.0 330 Il
KG16-9 +16 m 2.2 -82 7.9 300 I}
KS10-2 —10m 6.0 -84 11.6 290 Il
5 8.1 -87 -0.4 260 I} 1996
KS10-10 —10 m 10.55 -72 -2.9 140 v
S10-8 —10m 12.70 - 67 -2.4 120 v
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Table 2 Carbon and oxygen isotopic compositions of carbonates
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Table 3 Sulfur isotopic composition of sulfides
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TJ30-12 —30m 2.52
KS50-12 —50 m 3.57
Je-8 3.4 1996
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7ZK66-1-42 7K66-1 532.1m 3.53
7K24-20-107 7ZK24-20 665.9 m 2.95
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S1 4.10 19920
S2 5.60 19920
S3 2.10 1992@
S4 4.7 3.9~5.9 19920
r 15.482~16.298 15.822
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Table 4 Lead isotopic composition of ore sulfides
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ZK67-1-22 ZK67-1 473.1m 19.043 15.703 38.398
DJSB3-2 17.790 15.503 37.764
TJ30-12 +30 m 20.904 15.953 40.036
KS50-12 -50 m 19.252 15.687 39.127
ZK66-1-42 ZK66-1 532.1m 21.683 16.110 40.170
ZK24-20-107 7K24-20 665.9 m 23.083 16.298 41.455
DJSB3-2 17.832 15.482 37.713
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2.37 Ga
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5 Rb Sr 56.1x10 °~107 X
Faure et al. 2005 10°% 362x 10 ©~757x10°¢ 8TRb % Sr
87Sr 80y 0.2145~0.8558  0.709610
1993 1995 2001 +0.00001~0.711281 +=0.000007
2004
87Qr %6Sr 0.709907 £ 0.000069 5
87Sr 86Sr | 0.704 ~
0.709 Faure 1986
87Sr 80Gr 0.712
o - t-IO
2.37 Ga MC
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4
2.58 Ga
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Table 5 Rb-Sr isotopic composition of igneous rocks
Rb 107° Sr 107°¢ 8TRDb 808y 87Sy 808y 875y 805y
TJ30-1 107 362 0.8558  0.711281%0.000007
TJ16-1 68.2 508 0.3890  0.710852+0.000010
TJ16-9 82.0 635 0.3740  0.711073 %0.000009
S10-3 61.2 372 0.4757  0.709610%0.000010
G10-8 56.1 757 0.2145  0.710063 % 0.000009
0.709907 £ 0. 000069
Je-1 0.711205 + 0.000937 19929
Tj 0.708312 1992@
87Sr Sﬁsr ; 87Sr SGSr
(1) . 1992.
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