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Abstract

Located in the fault depression basin of the North Hercynian-Indosinian passive continental margin on the
southwestern margin of Jiangnan orogenic belt, the Dachang tin ore district is an important tin-polymetallic ore
district with.Cu, Zn, Pb, In, Sb and Ag resources. The ore district consists of Changpo-Tongkeng deposit and
Gaofeng deposit in the west, Lamo skarn deposit in the middle and Dafulou as well as Kengma deposit in the
east, with total indium resource about 6 000 tons. This paper deals emphatically with the Changpo-Tongkeng

deposit, Lame deposit and Gaofeng deposit, and analyzes In, Cu, Cd, Fe and Zn concentrations in their host
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rocks, ores, sulfides and oxides as well as in granite of the ore district. Based on EMPA data of sulfides and ox-
ides, sulfur isotope data of sulfides, carbon and oxygen isotope data of host rocks and carbonate, the authors
have found that the magma source is rich in indium in the Dachang ore district, whereas abnormal indium con-
centration exists in the host rocks. Most indium is hosted in sphalerite, and is closely associated with massive
and layered ores. Indium was selectively concentrated and distributed in different mineral assemblages and ores
during indium mineralization. It is held that the indium-rich magma source was a melt, which was subsequently
emplaced and intruded into the upper crust. In, Cu, Fe, Zn and Sn-bearing fluids were exsolved from the cool-
ing magma. In was precipitated with Zn, Fe, Cu and Sn metals because of water-rock interaction and mixture of
fluids with meteoric water.

Key words: geochemistry, element distribution, ore-forming mechanism, sulfur, carbon and oxygen iso-

tope, sphalerite, indium, Dachang
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1
Table 1 Trace elements concentrations of host rocks in the Dachang tin ore district
wp % wp 10°°
S Co Ni Cu Zn Ga Cd In Sn As Sh
Dch-1 0.02 0.46 1.39 0.05 30.5 27.1 0.21 0.17 34 2.44 3.31
Dc08-12 0.01 0.65 1.59 12 33 28.7 0.12 0.22 44.8 1.65 3.82
Dc08-23 2.78 25.4 44.9 9 39.6 23.6 0.14 0.12 12.5 90.9 50
Dc08-15 0.28 9.27 20.5 21.6 45.5 21.2 0.1 0.14 14 4.86 2.45
Dc08-29 <0.005 0.56 1.74 13.2 14.2 25.3 0.05 0.05 10.4 2.4 0.34
Dc08-30 0.004 0.89 2.66 50.5 22.4 22.3 0.18 0.08 8.11 5.26 0.34
Dc08-8 0.13 6.45 19.4 33.3 28.6 12.1 0.04 0.26 41 2.52 6.8
Dec-3 0.79 13.6 31.5 30 22.3 7.56 0.17 0.39 55.8 14.9 4
Dc-4 0.81 34.4 34.4 31.9 192 3.22 1.54 0.72 51.9 109 11.1
De-5 91 2.45 16.2 16.2 336 15468 3.04 147 37.8 238 1018 57.6
Dec-6 1.82 27.9 27.9 269 10058  9.83 92.1 34.5 185 54.4 259
Dch-2 0.057 22.7 22.7 8.5 23.3 8.57 0.09 0.04 1.59 5.24 0.48
Dch-7 <0.005 3.89 3.89 5.6 30.5 22.6 0.16 0.08 346 2.74 1.23
Dch-9 0.014 1.85 1.85 0.81 23.3 2.73 0.03 0.05 0.56 26.7 3.62
Dch-10 0.011 19.2 19.2 15.2 33.3 4.91 0.18 0.07 1.07 13.3 2.37
Dch-13 0.008 1.07 1.07 0.62 14.9 22.4 0.06 0.05 3.21 3.23 1.57
De-16 0.28 41.6 41.6 51.5 637 1.14 21.9 0.07 3.56 21 8.64
Dc08-25 0.027 12.3 12.3 4.08 142 0.23 1.26 0.10 1.19 123 3.69
2

Table 2 Trace elements concentrations of ore bodies in the Dachang tin ore district

wg % wy ]076

S Fe Co Ni Cu Zn Ga Cd In Sn As Sb

Dc08-9 91 6.91 4.19 2.87 19.3 568 70000 31.2 537 192 504 320 1700
Dc08-14 91 33.31 32.1 0.73  4.56 644 225000 4.14 1800 331 250 6200 40700
Dc08-4 92 1.11 1.2 4.37 25.1 53.2 2100 2.24 15.3 2.39 59.32 295 509
Dc08-19 95 12.81 14.9 35.7 59.3 1300 110300 19.6 995 26 195 111000 155
Dc08-20 94 5.44 12.6 55.8 127 119 764 18.7 5.36 2.13 240 1265000 88.9
Dc08-7 75 4.28 6.73  53.4 153 140 247 6.43 1.72 1.24 49.3 141 1400
Dc08-27 105 34.88 43 0.78 9.27 937 159700 4.35 1300 283 262 182 19400
Dc08-28 105 31.91 17.3 0.62 7.71 829 444000 8.59 3400 781 218 1400 659
Dc08-31 2.94 6.23 9.86 35.7 120 35200 15.1 307 56.2 1593 71.8 8.87
Dc08-32 9.42 11.1 24.9 51.8 16100 80200 15.8 664 5.02 216 60400 45.8
Dc08-35 9.1 16.5 12.4 33 2100 47900 22.7 429 1.69 392 18300 53.7
2 In 0.41x10 ©~23.8x10 °
In 105 w In
w In 283 % 1070 ~781x10°° - 2.64%X107%~9.9%x107% 2.27x10°%~5.15x10°°
91 92 5xX10 °~13.13x10 °
w In 2.39X10 ©~331x10° w In  14.34x10°° -
w In 213X 10 °~26x 91 w In  238.2%
10°© Cu-Zn w In 10°©
1.69%10 °~6.2x10"° 4.2
In
3 w In 14.9 <10 ° ~ In

1432x10°° w In 4 In
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3 wy 107°
Table 3 Trace elements concentration of ore bodies in the Dachang tin ore district wy 10~ °
Co Ni Cu Zn Ga Cd In Sn Sh
Dc08-3 92 7.32 87.5 184 4443 1.33 40.6 7.61 124 252
Dc08-4 92 18.1 112 260 2471 2.60 23.5 7.87 184 4292
Dc07-15 79 13.4 113 297 3100 4.09 24.5 9.90 198 1937
Dc08-10d 91 4.55 51.4 386 1018 1.74 8.88 6.48 259 2774
Dc07-11 79 3.73 55.2 706 636 1.13 4.84 2.64 126 391
Dc08-11 91 91.5 36.1 1042 16000 1.96 99.5 23.8 506 855
Dc07-11 79 138 99.9 292 2900 2.61 23.3 9.46 108 4500
Dc08-10c 91 1165 330 75.8 3000 1.54 22.6 11.4 236 3700
Dc2008-35 136 154 266 4200 2.84 36.8 0.41 27.1 314
Dc2008-32 25.2 38.4 28.7 5600 1.50 40 0.51 3.67 250
Dc2008-19 95 45.1 120 221 2600 1.52 19.2 0.91 12.4 476
Dc08-10d 91 0.58 24.4 3390 - 50.1 3883 1263 1648 2409
Dc08-32 91.9 37.2 19020 - 3.44 4171 14.9 62.7 21.1
Dc08-31a 53.5 29.7 1375 - 3.51 4355 668 28.9 26.4
Dc07-15 79 0.41 22.6 5452 - 52.2 3655 1326 2611 4464
Dc07-11 79 0.56 22.3 7226 - 54.8 4122 1432 4602 854
Dc08-3 92 5.51 23.3 6170 - 40.4 3946 743 3974 603
Dc08-19 95 20.5 21.7 4024 - 6.32 4059 68.3 27.0 6.28
Dc08-28 105 <0.05 20.8 866 - 12.8 4075 1050 52.1 129
Dc08-14 91 <0.05 19.1 855 - 9.16 4076 662 84.5 11360
Dc08-3 92 3.76 24.1 33.9 1401 1.76 6.83 2.27 - 2.27
Dc08-11 91 <0.05 61.6 169 1067 1.45 4.76 5.15 - 5.15
Dc08-10c 91 <0.05 24.2 27.2 256 0.35 1.82 2.29 - 2.29
Dc08-33 61.1 43.5 75.5 8634 2.88 92.3 13.13 14.6 96.4
Dc08-14 91 0.66 15.5 55.4 1957 1.53 16.2 5 4.11 794
Dc08-32 13.7 41.6 . 290800 14660 1.31 116.7 14.34 2167 29.9
Dc08-10c¢ 91 <0.05 12.1 2496 2610 0.74 75.8 238.2 518 255900
In 91 w In 0.03% ~ 5
0.12% 75 w In 0.19%
105 w In 0.05%. ~ 0.09% 5.1
96 w In 0.01% Briskey 2005 16 12
In 16
In w In 5x10°°~12 500%x10°¢
0.002% 91 w In  0.003% 5x107°~9 800x10°° 400 X
w In 0.006% 10 °~2100x10° 100 x10°°
4.3 200X 10 °~700x10"°
- 1 000x10 °~12 50010
5 5 DCornwall @
_ ® Au-Ag
S —9.0%0~1.8%0 Mississippi
_4.4000"“0.7000 §4S
*2.0%0~4.5%0
S 1.1%—10.1%  8.7% w In 100X 10 °~1000x 10 °
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Table 4 EMPA data of sphalerite in ore bodies of the Dachang tin ore district (wg % )

WIRFE) AR P As Se S Fe n Cu Ni Co T
REMI(795) D15 0.000  0.012  33.225  10.075  53.261  1.145  0.001  0.024  0.058
KYEHTT(91 %) Deos9  0.028  0.000  34.132  11.019  54.835  0.388  0.003  0.011 0.124
KYCHTT(91 %) D010 0.006  0.015  33.590  10.883  54.765  0.097  0.003  0.021 0.133
KICHIT(91 %) Doos-11 0.007  0.000  33.548  10.258  54.533  0.235  0.005  0.009  0.057
KICHT (92 5)  poog4  0.004 0.000  33.144  3.144  61.581  0.051 0.005 0.004 0.031
KB HIT(92 ) DC-5 0.000  0.005  33.277  10.775  53.857  0.104  0.001  0.017  0.045
RYCHT(92 %) poos-1 0.002 0.009  33.477  6.179  57.467  1.498  0.013  0.011 0.032
KIHIT(925)  peos-s  0.015  0.000  33.550  9.286  55.036  0.077  0.007  0.004  0.102
KILHT (92 %) DC1ta 0.008 0.000  33.460  9.179  54.620  0.895 0.010 0.022 0.062
RYCHTT(95 %) D019 0.006  0.000  33.437  11.089  53.201  0.493  0.007  0.010 . 0.000
KT (96 5)  DCOOS-16 0.009  0.002  33.966  12.156  54.452  0.390  0.002  0.017 | 0.001

1 DC0827  0.004  0.005  33.798  11.617  53.803  0.008  0.007  0.013 | 0.075

L DCOS-26  0.000  0.000  33.410  11.531  53.610  0.025  0.008  0.014 | 0.069

HL2 DC0S-31  0.000  0.007  33.740  11.880  53.607  0.033  0.001 ~0.025. ' 0.067

ETAA D832 0.003  0.010  33.669  10.345  54.791  0.398  0.002 . 0:013  0.000

L4 DCOS-33  0.000  0.006  33.746  12.029  52.405  0.044  0.002 " 0.037  0.026
B R (W 14) 2% ETE A= Sn sh Pb Te Ge Au cd ¥l
KHIL(79 ) DC-15 1.070 0.000 0.000 0.063 0.000 0.108 0.406  99.446
RYCHT(91 %) Doos9  0.642  0.001  0.000  0.009  0.000  0.0000 0.000  101.191
RIEHIT(915)  peos-10 0.015  0.001  0.000  0.012  0.005  0.062 - 0.246  99.853
KIHIT(915)  pos-11 0.027  0.002  0.000  0.001  0.000,  0.097  0.361  99.141
RI MG (92 %) DCOs4  0.004  0.000  0.000  0.000 ~0.000  0.112  0.459  98.538
KB HIT(92 ) DC-5 0.063  0.000  0.000  0.008  0.000 | 0.099  0.439  98.689
RYCH(92 %) poos-1 0.015  0.001 0.000  0.007 | 0.004° 0.072  0.434  99.218
KICHI(92 %) Deos-s 0.004  0.000  0.000  0.002  0.000  0.117  0.420  98.619
RIEMGL(92 %) DC11a 0.651  0.000  0.000 ' 0022 | 0.000  0.082  0.414  99.425
KYCHT(955)  DO0s-19  0.019  0.002  0.000 .0.001 0.019  0.113  0.458  98.855
KICHIT(965) D816 0.014  0.000  0.000  0.013  0.000  0.000  0.000  101.022

e DCOS-27  0.002  0.000  0.000  0.013  0.000  0.000  0.000  99.343

L DO0826  0.012  0.004 70.000 © 0.000  0.011  0.121  0.434  99.246

HL 2 D831 0.005  0.000+ . 0.000  0.011  0.009  0.084  0.194  99.664

TR DC08-32  0.020.  0.002 © 0.000  0.003  0.000  0.062  0.489  99.805

ETAA DCOS-33  0.016 . 0.004 ~ 0.000  0.004  0.001 0.100  0.510  98.930
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Table 5 Sulfur isotope composition of sulfide minerals 10000 ¥ X
in the Dachang tin ore district A %
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