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rocks during hydrothermal alteration at Zhushahong porphyry copper deposit Dexing district South China. Acta
Petrologica Sinica 28(12) : 3869 — 3886

Abstract Dexing copper ore field one of the most typical porphyry deposits in South China is composed of Zhushahong
Tongchang Fujiawu ore deposits. Based on petrographic investigation of drill core samples the mineralized granodiorite porphyries at
Zhushahong deposit are divided into three altered rock types namely the biotite-potassium feldspar alteration type chlorite alteration
type and quartz-sericite ( muscovite) alteration type. The alteration intensity of the three types rock changes from low through
intermediate to high in sequence. According to the immobility of Al,O; the Isocon analysis shows that during the hydrothermal
alteration the major elements ( P,0s) as well as high field strength elements (e. g. Zr Y Nb Ta and Hf) and transitional elements
are almost immobile while Na, O and Sr are strongly depleted. Metallic elements of Cu Pb and W dramatically move in indicating
that the hydrothermal fluid responsible for alteration and the oreforming fluid may belong to the same fluid system. The chondrite—
normalized REE distribution patterns of all samples show typical flat to listricshaped patterns and reflect crystallization of amphibole.
In terms of net element gain and loss chlorite alteration rocks have undergone net REE loss while the muscovite—quartz alteration
porphyries shows great difference the behavior of LREE/HREE is contingent on the samples. The Y/Ho ratios are similar to those of
CI chondrite which indicates that Y and Ho show a similar geochemical behaviour during hydrothermal alteration. The granodiorite
porphyry rocks have high Sr/Y and La/Sm ratios and medium Sm/Yb ratios indicating a magma source with the residual phases of
amphibole and/or garnet.
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Fig.1 Regional geological map of the Dexing porphyry copper deposit Jiangxi Province South China ( modified after Li and
Sasaki 2007)

1-Cretaceous Shixi Formation sandy conglomerate; 2-Lower Jurassic Ehuling Formation breccia; 3-Jurassic Linshan Formation quartz sandstone shale;
4-Cambrian Hetang Formation silicon slate shale; 5-Nanhua system Zhitang Formation blastotuff slate; 6-Neo-proterozoic Dengshan Group tuffaceous
slate sandy slate; 7-Jd.ower Neo-proterzoic Shuangqiaoshan Subgroup phyllite shale; 8 Upper Neo—proterozoic Shuangqiaoshan Subgroup phyllite
arenopelitic shale; 9-Middle Jurassic biotite granite; 10-Middle Jurassic granodiorite; 11-Early Jurassic subvolcanic rock; 12-Paleo-proterozoic
pyroxenite diorite; 13-Neo-proterozoic metaspilite keratophyre; 14-Neo-proterozoic ultramafic rock; 15-Neo—-proterozoic blastamphloite pyroxenite;

16-shear zone; 17ault; 18-composite syncline; 19-gold ore bodies; 20-ore deposit
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Fig.2  Geological map of porphyry copper deposits in Dexing district ( modified after Wang et al.

2012)
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Fig.3 Photos of hand specimen of porphyries at the Zhushahong deposit

( a) -yellow altered granodiorite porphyry; ( b) —quartz diorite porphyrite; ( c) -dark green granodiorite porphyry; ( d) Hresh quartz diorite porphyrite
with biotitization and potash fledspathization; ( e) -diorite; ( f) celadon altered granodiorite porphyry
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1

Table 1  Typical petrographic differences between the four types of alteration rock at the Zhushahong deposit
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Fig.4 Microphotographs of porphyries at the Zhushahong deposit

( a) -plagioclase with sericite alteration and aptite; ( b) -plagioclase with twin polysynthetic; ( ¢) -newly formed small-scales biotite; ( d) -biotite and
aptite; ( e) -magnetite; ( {-h) -biotite with intensely chloritization; (i) -quartz with melting corrosion structure; ( j) -biotite with intensely chloritization
and exhalation of pyrite and chalcopyrite; ( k 1) small sericite recrystallized into leaf shap muscovitization; ( m) -biotite with intensely
muscovitization carbonatization sericitization; ( n) -needlelike rutile; ( o) -pyrite vein and chalcopyrite
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3 Isocon

Table 3  Isocon analysis of alteration rocks at the Zhushahong deposit

C

ref

c;' AC;  C'/C.  scale Cret” G (o AC; €%/ C. scale Cot” C;*’
Si0, 61.51 61.62  0.11 1.00 1.46  90.00 90.16 61.8  0.35 1.01 1.46  90.00 90. 51
Al, 0, 15.33 1502 -0.31 0.98 5.74  88.00 86.22 15.81  0.48 1.03 5.74  88.00 90.76
Ca0 3.76 2.68 -1.08 0.71 22.87 86.00 61.30  3.79 0.03 1.01  22.87  86.00 86. 69
LOI2 3.68 5.72 2.04 1.55  22.83 84.00 130.57 6.50 2.82 1.77  22.83  84.00 148. 31
Na, O 3.40 1.63 -1.78 0.48 2412 8200 39.19 0.65 -2.75 0.19 2412  82.00 15. 74
K,0 3.21 2,27 -0.95 0.71 24.92  80.00 56.45  3.83 0.62 .19  24.92  80.00 95.45
FeO 2.71 4.24 1.53 1.56  28.78 78.00 122.04 2.67 -0.04 0.98 28.78  78.00 76.78
MgO 2.65 2.91 0.26 1.10  28.68 76.00 83.46 255 -0.11 0.96 28.68  76.00 72.99
Fe, 0, 1.08 1.31 0.23 1.21  68.52 74.00 89.42 0.95 -0.14 0.8  68.52  74.00 64.75
TiO, 0.51 0.45 -0.06 0.8 141.73 72.00 63.99  0.48 -0.03 0.94 141.73 72.00 67. 89
P,0; 0.27 0.27 -0.01 0.98 259.26 70.00 68.70 0.23  -0.04 0.8  259.26 70.00 60. 28
MnO 0.02 0.03 0.02 2.00 470.59 8.00 16.00  0.05 0.03 3.04  470.59  8.00 24. 35
Ba 1060 1214 154 1.15 0.06  68.00 77.88 887 —173.00 0.84 0.06  68.00 56.90
Sr 788 922 134 1.17 0.08  66.00 77.22 241.50 -546.50 0.31 0.08  66.00 20.23
Zr 159 151.5  -7.50  0.95 0.40  64.00 60.98 153.25 -5.75 0.96 0.40  64.00 61.69
Rb 102 86.5 -15.50 0.85 0.61  62.00 52.58 140.75 38.75  1.38 0.61  62.00 85.55
\Y 98 95 -3.00 0.97 0.61  60.00 58.16 100.25  2.25 1.02 0.61  60.00 61.38
Cr 50 65 15.00  1.30 1.16  58.00  75.40 70. 20.00  1.40 1.16  58.00 81.20
Ni 30 25 -5.00 0.83 1.87  56.00 46.67 23.33 -6.67 0.78 1.87  56.00 43.56
Cu 30 325  295.00 10.83  0.13 4.00  43.33 1350 1320.00 45.00  0.07 2.00 90. 00
Ga 19 17 -2.00 0.89 2.84 5400 48.32 17.75 -1.25 0.93 2.84  54.00 50.45
Th 17.8  17.75 -0.05 1.00 2,92 52.00 51.85 18.65  0.85 1.05 2,92 52.00 54.48
Y 154 10.95 -4.45 0.71 3.25  50.00 35.55 13 -2.40 0.84 3.25  50.00 42.21
Nb 1.6 11.15 -0.45 0.96 4.14  48.00 46.14 10.40 -1.20 0.90 4.14  48.00 43.03
As 11 11.5 0.50 1.05 4.18  46.00 48.09 18.50  7.50 1.68 4.18  46.00 77.36
Sc 10 10 0. 00 1.00 4.40  44.00  44.00 11 1.00 1.10 4.40  44.00 48. 40
Co 9 11 2.00 1.22 4.67 42,00 51.33 7.25 -1.75 0.81 4.67  42.00 33.83
Cs 7.4 20.15 1275 2.72 0. 81 6.00 16.34 29.78 22.38  4.02 0. 81 6.00 24. 14
Pb 6 11.5 5.50 1.92 6.67  40.00  76.67 10 4.00 1.67 6.67  40.00 66. 67
Hf 3.7 3.2 -0.50 0.8  10.27 38.00 32.8  3.28 -0.43 0.8  10.27  38.00 33. 64
U 2.64 5.34 2.70 2.02 3.79  10.00 20.23 262  -0.02 0.99 13.64  36.00 35. 66
Be 2 1.5 -0.50 0.75 18.00 36.00  27.00 2 0. 00 1.00  17.00  34.00 34.00
Sn 2 2.5 0.50 1.25  17.00 34.00 42.50 1.33 -0.67 0.67 16.00  32.00 21.33
Ge 1.4 1.8 0. 40 1.29  22.86 32.00 41.14 2.1 0.70 1.50  21.43  30.00 45.00
Ta 0. 87 0.73  -0.15 0.83  34.48 30.00 25.00 0.87 0. 00 1.00  32.18 28.00 27.92
W 0.7 10.75 10.05 15.36  2.86 2.00 30.71 5.23 4.53 7.46 5.71 4.00 29. 86
Tl 0.58 0.47 -0.12 0.80 48.28 28.00 22.45  0.95 0.37 1.63  44.83  26.00 42. 47
Ce 81.9  74.05 -7.85 0.90 0.32 26,00 23.51 72.7 -9.20 0.89 0.29  24.00 21.30
La 51.4 451  -6.30  0.88 0.49  25.00 21.94 42.9 -850 0.83 0.45  23.00 19.20
Nd 26.9 24.5 =240 0.91 0.89 2400 21.8 23.08 -3.83 0.86 0.82  22.00 18. 87
Pr 8.05 7.11  -0.95 0.88 2.86 23.00 20.30 6.68 -1.38 0.83 2.61  21.00 17.41
Sm 4.49 3.99 -0.50 0.89 4.90 2200 19.55 3.79 -0.70 0.84 4.45  20.00 16. 88
Gd 3.34 3.09 -0.25 0.93 6.29 21.00 19.43 3.15 -0.19 0.9 5.69  19.00 17.92
Dy 2.65 2,11 -0.55 0.79 7.55  20.00 15.89  2.44  -0.21 0.92 6.79  18.00 16.57
Er 1.44 .12 -0.32 0.78 13.19 19.00 14.78 1.26 -0.18 0.8  11.81  17.00 14. 88
Yb 1.41 1.1 -0.31 0.78 12.77 18.00 14.04 1.25 -0.16 0.8  11.35 16.00 14.21
Eu 1.05 1.11 0.06 1.06  16.19 17.00 17.97 1.04  -0.01 0.99  14.29  15.00 14.91
Ho 0.52 0.40 -0.13 0.76 30.77 16.00 12.15 0.46 -0.06 0.8  26.92  14.00 12.32
Th 0.48 0.41 -0.08 0.8 31.25 15.00 12.66  0.45 -0.03 0.93 27.08 13.00 12. 12
Tm 0.22 0.16 -0.05 0.75 64.22 1400 10.53 0.19 -0.03 0.8 5505 12.00 10. 38
Lu 0. 201 0.16 -0.04 0.8 64.68 13.00 10.64  0.20 0. 00 0.98  54.73 11.00 10. 81
Cr Cu” - (ZSH-31) P O (7ZSH=23 ZK4-
728  7ZK8-4-57) O - () ( ZK6-845 7K6-527
ZK8352 ZK6-546  ZK6-5-24) . Grant (2005) . Mori

(2003) scale( )
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