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porphyry copper deposits in Qinzhou-Hangzhou suture zone South China. Acta Petrologica Sinica 28(10) :3361 —3372

Abstract The Qinzhou Bay-Hangzhou Bay suture zone ( QHSZ) is an important porphyry copper deposits ( PCD) belt. PCDs are
well distributed in the northern the middle and the south sections of the QHSZ. They are mainly formed in the Yanshanian Period.
Porphyries related to copper mineralization are mainly granodiorite porphyry granite porphyry and sub-dacite porphyry which belong to
the calc-alkaline magma series of acidic rock. The porphyries above have similar trace element geochemical characteristics of the
Neoproterozoic island arc igneous rock. They are derived from the partial melting of a mixture of magma in asthenosphere and the lower
crustal material and are related to the lithospheric mantle affected by earlier plate subduction with evident crust-mantle
contamination. The geodynamic setting of the Yanshanian petrogenesis and metallogenesis of the QHSZ is characterized by subduction
of the Pacific plate while the Yanshanian porphyries and copper ore bodies have the trait of island arc magma system which is related
to the geological evolution before the Mesozoic tectonic transition event in South China. It is concluded that such acidic porphyries of
the QHSZ resulted from the partial melting of the Proterozoic island arc basaltic rocks during the Mesozoic and the associated PCDs
have the gene of island arc subduction environment.

Key words Porphyry copper deposit; Magma system of ancient island arc; Plate tectonic; Qinzhou Bay-Hangzhou Bay suture zone
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Fig. 1  Simplified tectonic division of Qinzhou-Hangzhou suture zone showing locations of key porphyry copper deposits ( after Zhou
et al. 2012)
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Fig.2 The Yuanzhuding ore district and its location in regional geological map (b after Zhou et al. 2012)
1-Quaternary sand and clay; 2-Palaeogene clasolite; 3-Cretaceous clasolite; 4-Carboniferous limestone dolomitic limestone and dolomite; 5-Devonian shale
sandstone and carbonate; 6-Cambrian shale and sandstone; 7-Paleozoic-Mesozoic irruption rock; 8-nomal fault; 9-thrust fault; 10-geological boundary
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Fig. 3 Geological map of the Yuanzhuding Cu-Mo deposit

1-Shuikou Group of Cambrian; 2-Yuanzhuding porphyry body; 3-quartz
Vein; 4-projective localization of molybdenum ore; 5-overlap range of
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Fig. 4 Regional geological map of the Nanhe ore district
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1 - Cu
Table 1  Porphyry—related copper deposits and their dating of diagenesis and mineralization in QHSZ southern China
( Ma) ( Ma)
1 Cu-Au-Mo U-bb 171 3 Re-Os 170.4 £1.8 2004
160 2. 3; 156.7 £2.8 2005
2 Cuiv o b 135 +7.4 fe-0s 155.7 £3.6 2008
178.9 1.7
3 Cu U-bb 1815 +8. 8 2001
2001
4 Cu-Mo-W U-Pb 173 £1.9 Rb-Sr 174 £7 2006
5 Cu U-bb 172.3 1.6 2001
@®
6 Cu-Mo 150.2 £1.7 Re-Os 155.6 £3.4 20121)10
7 Cu-Mo
o o Zr/Hf N
(30% ~35%) . (10% ~15%) . (20% N 29.1~32.5, N
~25%) . o o N Nb/Ta 14.0~15.3
o N o . . . 9.69 ~12.7,
Sr/Y
83.8 42.2 4.20 ~13.2,
3 Sr( >400x107%) . Y( <18 x107°) |
Yb( <1.9x107%) .
2 3 . - 4
4
( 6 ) 4.1
( LREE) . ( LREE) ( HREE) “ 7
( LREE) ( HREE) ( 1987; 1997) .
o N REE -
HREE o (La/Yb) - .
23.3 ~23.6; N -
15.8 ~18.0; N N “ - - : N
8.77 ~16.0, N (190 ~ 170Ma)
Eu ; N N N (170 ~ 150Ma)
Eu o (150Ma ) o
( 6) ( ) o
900Ma (
; RbBa.Th.U ( LILE) o 1995; Chen et al. 1998; 2003)
Nb o N N N N
Ba.Sr
Ba.Sr Sr
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2 (x107°)

Table 2 Trace elements concentrations of Yuanzhuding porphyries ( x 10 )

YZD-001 YZD-002 YZD-003 YZD-004 YZD-005 YZD-006 YZD-007 YZD-008 YZD-009

Sc 5.8 5.7 7.8 11.6 10.7 16.1 8.0 7.9 5.6
A% 44.5 38.8 62.7 62.9 65.6 93.1 78. 4 61.2 33.3
Cr 81.7 104.2 115.3 51.1 160. 8 89.2 22.9 124. 4 104.7
Co 9.0 5.3 7.8 27.6 15.2 33.0 19.5 24.9 4.4
Ga 16.0 16.2 14. 4 16.3 15.5 20.7 4.6 17.9 13.2
Rb 161. 6 214.5 199.3 203.1 188. 4 244.7 29.6 145.0 153.9
Sr 253.1 267.6 33.6 29.9 54.6 70.1 101.9 105.0 493.2
Y 10.1 9.1 23.2 24.3 26.4 29.8 15.6 32.1 10.0
Zr 173.5 152. 4 230.0 269. 4 208.3 130.7 73.5 110. 4 125.6
Nb 8.6 8.8 10. 4 12. 4 13.1 15.2 4.4 8.1 7.4
Cs 7.1 5.6 3.6 5.7 13.2 15.6 2.5 34.0 8.7
Ba 599.3 760. 4 497.5 620.7 537.5 719.1 15.7 201.5 420. 6
Hf 4.0 3.7 5.9 6.9 5.4 3.4 1.8 2.8 2.9
Ta 0.5 0.5 0.6 1.1 1.0 1.6 0.6 0.7 0.5
Pb 18.0 13.7 3.0 5.0 6.0 9.0 57.9 2.6 21.2
Th 15.3 13.3 13.8 18.3 15.1 16.9 4.9 9.4 12.2
U 3.2 1.8 2.1 2.3 4.0 4.3 18.0 4.6 2.7
Sr/Y 25.0 29.6 1.45 1.23 2.07 2.35 6.53 3.27 49.4
Zr/Hf 42.9 41.1 38.9 39.2 38.6 38.3 40. 4 38.8 42.8
Nb/Ta 16.9 17.8 17.5 11.2 13.5 9. 60 6.78 12.0 14.1
La 39.0 41.0 51.7 50.3 44.7 42.3 13.3 26.6 33.5
Ce 75.1 85.7 143.3 140. 5 94.8 91.4 25.8 57.4 58.3
Pr 6.3 6.7 10.3 10.2 9.2 9.1 2.9 6.9 6.0
Nd 22.3 24.0 40.0 40.1 34.1 34.1 11.2 27.2 20.6
Sm 3.3 3.6 7.0 7.2 6.3 6.5 2.3 5.5 3.2
Eu 0.9 0.8 1.2 1.4 1.1 1.1 0.5 1.2 0.8
Gd 3.2 3.4 6.2 6.6 5.7 6.0 2.4 5.3 2.8
Th 0.3 0.3 0.7 0.8 0.8 0.9 0.4 0.8 0.3
Dy 1.9 1.9 4.1 4.7 4.4 4.9 2.4 4.7 1.7
Ho 0.3 0.3 0.7 0.8 0.9 1.0 0.5 0.9 0.3
Er 1.1 0.9 2.4 2.7 2.5 2.8 1.4 2.7 0.9
Tm 0.1 0.1 0.3 0.4 0.4 0.4 0.2 0.4 0.1
Yb 1.0 0.9 2.1 2.6 2.4 2.6 1.2 2.4 0.8
Lu 0.2 0.1 0.3 0.4 0.3 0.4 0.2 0.3 0.1
SREE 154.9 169. 8 270. 4 268. 8 207.5 203.5 64.5 142.2 129.5
LREE 146. 8 161.9 253.6 249.7 190. 2 184. 6 55.9 124.6 122. 4
HREE 8.1 7.9 16. 8 19.1 17.3 18.9 8.6 17.5 7.1
LREE/HREE 18.22 20. 50 15. 09 13.07 10. 98 9.77 6.50 7.11 17.33
(La/Yb) y 27.6 34.6 17.6 13.7 13.6 11.6 7.88 8.03 29.9
S6Eu 0. 85 0.71 0. 54 0. 60 0.53 0.55 0.61 0. 65 0. 84

8Ce 1.07 1.15 1.43 1. 44 1.09 1.09 0.97 1.02 0.93




- 3367

3 (x107°)

Table 3 Trace elements concentrations ( x 10 ™) of Nanhe porphyries

90194 90192 90193 90194 901949 9019-8 90199 901940 901941 901942

Se 4.2 3.8 3.8 4.3 4.2 4.2 4.4 4.1 6.6 13.5
A 14.0 13.8 14.4 15. 1 16.2 14.8 14.5 14. 1 16.9 95.5
Cr 2.5 57.3 2.4 48. 1 63.5 47.8 55.0 2.1 2.1 150. 4
Co 28.1 0.5 33.0 0.9 1.6 2.4 1.1 33.7 34.9 17.5
Ga 17.5 14.2 17.2 17. 4 17.2 17.2 17.1 18. 4 19. 4 24.7
Rb 237.8 575.8 280. 4 288. 4 293.7 346.7 228.0 252.7 264.9 471.2
Sr 573.1 392.7 630.5 639.0 477.9 524.4 584.2 523.3 554.1 440. 1
Y 13.5 12.1 11.9 14. 4 10.7 13. 4 11.7 11.2 12.3 18.8
Zr 153. 4 119.1 138.6 131.0 128.5 119.3 130. 5 140. 6 138.5 184. 4
Nb 8.7 7.9 7.7 7.5 7.6 8.9 7.8 7.9 8.2 11.1
Cs 2.6 6.0 3.8 3.7 3.3 4.1 2.7 3.2 3.4 10.3
Ba 746.7 1666 1060 1085 883.5 1321 846.3 904.3 939.3 502.0
Hf 4.5 3.4 3.9 3.7 3.5 3.3 3.6 3.8 3.7 4.5
Ta 1.1 0.5 1.1 0.4 0.4 0.5 0.4 1.1 1.2 0.4
Pb 21.5 29.9 22.5 22.5 22.0 23.7 20.7 22.1 23.4 8.6
Th 14.4 13.9 11.0 9.8 11.6 12. 8 10. 8 11.2 11.0 7.2
U 1.4 1.1 1.5 1.2 1.7 2.3 1.1 1.5 0.9 1.3
Sr/Y 42.6 32.5 53.1 44.4 44.8 39.3 49.9 46.6 45.1 23.4
Zx/Hf 34.3 34.7 35.6 35.4 36.9 36.3 36.3 36.7 37.1 40.6
Nb/Ta 7. 64 16. 1 6.78 17.5 17.4 17.5 18.2 7.10 7.01 25.5
La 32.0 29.5 30.2 27.9 25.7 29.7 30. 1 31.1 29.8 32.0
Ce 61.9 57.2 57.8 53.0 49.4 56.7 57.3 58.7 57.0 67.4
Pr 6.1 5.6 5.6 5.1 4.8 5.5 5.6 5.7 5.6 7.1
Nd 23.2 21.1 21.3 19.5 18.2 21.1 21.5 21.6 21.2 30.1
Sm 4.1 3.7 3.7 3.4 3.2 3.8 3.8 3.8 3.7 5.6
Eu 0.9 0.8 0.9 0.9 0.7 1.0 0.9 0.9 0.9 1.5
Gd 3.8 3.4 3.4 3.3 3.0 3.5 3.4 3.4 3.4 5.2
Th 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.6
Dy 2.6 2.4 2.3 2.6 2.0 2.5 2.2 2.2 2.3 3.7
Ho 0.5 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.6
Er 1.5 1.3 1.3 1.6 1.2 1.4 1.2 1.2 1.3 2.0
Tm 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
Yb 1.5 1.3 1.3 1.6 1.2 1.4 1.2 1.2 1.3 1.8
Lu 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
SREE 138.9 127.6 129. 1 120.3 110. 4 127.9 128.3 130.9 127.7 158.3
LREE 128. 1 117.9 119.6 109. 8 102.0 117.8 119. 1 121. 8 118.2 143.7
HREE 10.8 9.7 9.6 10. 4 8.4 10. 1 9.1 9.2 9.6 14.6
LREE/HREE 11.91 12.20 12. 50 10. 54 12.13 11.72 13.06 13.30 12.35 9.87
(La/Yb) 15.2 16.3 16. 6 12.8 15.5 15.6 18.6 18.4 16. 4 12.5
6Eu 0. 66 0. 66 0.78 0.82 0.72 0. 81 0.72 0.73 0.77 0.85

8Ce 1.02 1.02 1.01 1.01 1.02 1.01 1. 00 1. 00 1.01 1.05
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Table 4  Statistics for geochemical data of ore-bearing porphyric rocks from QHSZ

2012 28(10)

n =30 n=11 n=9 n=6 n=5
56.75 ~187.8 50.41 ~154.9 102.6 ~161.0 130.5 ~173.4 119.6 ~186. 6
SREE
110.5 109.7 134.5 151.5 155.9
53.00 ~180.7 49.53 ~146.0 90.46 ~147.2 116.7 ~155.5 107.8 ~172.0
LREE
103.7 104.2 120. 4 135.5 143.8
3.75 ~10. 15 0.88 ~10.24 10.79 ~17.24 13.82 ~17. 88 9.8 ~14. 64
HREE
6.76 5.49 14.15 16. 09 12. 16
7.55 ~25.27 12.05 ~ 18. 96 6.725 ~11.37 8.13~8.70 9.120 ~ 14.34
LREE/HREE
15.48 33.78 8.58 8.41 11.88
8.92 ~47.0 16.5 ~38.9 7.07 ~14.2 7.79 ~9.73 9.51 ~20.9
(La/Yb) y
23.6 23.3 9. 68 8.77 16.0
0.72 ~1.32 0.84 ~1.07 0.61 ~0. 86 0.71 ~0. 80 0.78 ~0. 89
SEu
0.99 0. 89 0.76 0.75 0.82
0.85~1.04 0.94 ~0.98 0.91 ~0.99 0.94 ~1.07 0.92 ~1.22
8Ce
0. 89 0.96 0.95 0.99 1.01
11.5 ~400 1.12~36.3 9.23~22.0 2.22 ~6.62 5.52~16.2
Sr/Y
83.8 13.2 14.0 4.20 10.5
26.0 ~44. 1 33.5~49.7 25.5~32.5 26.9 ~31.3 30.8 ~33.5
Zr/Hf
37.6 40.7 29.1 29.6 32.5
5.17~13.8 11.1~13.6 7.58 ~12.2 11.8~13.5 14.5 ~16.4
Nb/Ta
11.6 12.6 9. 69 12.7 15.3
n =30 2001; 2005; Wang et al. 2006; 2006; 2006; Li and
Sasaki 2007 2007
2004; 2007;
2007 2010; 2009) . o 2 4
- Zr/Hf
- (La/Yb) y~8Eu.8Ce
o (La/Yb) y\-Yby ( 7a) St/YY ( 7b)
4.2
“ ”
. 7 ( 2011)
(
) exal 1)
o ( -0.28 ~0.25) ew()  (2~7)
- Nd Hf 940 ~980Ma
1983; 2001; 800 ~ 1100Ma( ~920Ma) ., Nd Hf
2006; 2006; 2007)
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