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Abstract

The Xiaorequanzi deposit is a medium-large size copper, zinc (selenium) deposit. In this paper, trace ele-
ments of sulfide (241) in different ore bodies and different host rocks have been systematically determined by
electron micro probe analysis. As a result, sulfide of the deposit has a high content of selenium, the average val-
ue is 0.045% , and the value of S/Se is average 829. After the preliminary calculation, the reserve of selenium

in the deposit is 813 t, and has reached a large quantity. Among all kinds of sulfide in the deposit, gelenite con-

K1002  K1104 41003020
1212011085060

1983

Email liuminhello@163. com
2012-07-01 2012-08-30



1102 2012

tains highest selenium, up to 11%, the high content makes it a clausthalite (which has firstly been found in this
deposit). The selenium contents in chalcopyrite, sphalerite, covellite and pyrite are 0. 048%, 0.041%, O.
034% and 0.054% respectively, average values of S/Se are 717, 803, 955 and 976. Arsenopyrite contains the
lowest selenium, average less than 0.001% . Selenium contents of sulfide in different ore bodies or host rocks
have significant differences as well. The selenium contents of sulfide in ore body No. [ is much higher than ore
body No. [Il, the average values are 0.076% and 0.013% respectively, and S/Se average as 495 and 2802. Av-
erage selenium contents of sulfide in tuffaceous clastic rock, chlorite rock and quartz vein are 0.056% , 0.047 %
and 0.018% ; average S/Se values are 635, 804 and 2102. These results suggest that sulfide of the deposit is
formed at higher temperature and possess a feature of magmatic hydrothermalism. Ore body No. I and No. [ll
have characteristics of different metallogenic environments and mineralization periods, which is of great signifi-
cance for studying the ore genesis and selenium occurrence of the deposit.

Key words: geochemistry, sulfide, S/Se ratio, electron microprobe analysis, Xiaorequanzi copper, zinc
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Fig. 1 Geological map of the Xiaorequanzi copper-zinc deposit modified after Wang 1997
1—First lithologic section of Dikaner group 2—Second lithologic section of Dikaner group 3—Sixth lithologic section of Xiaorequanzi group
4—TFifth lithologic section of Xiaorequanzi group 5—Fourth lithologic section of Xiaorequanzi group 6—Third lithologic section of Xiaorequanzi
group 7—Second lithologic section of Xiaorequanzi group 8—First lithologic section of Xiaorequanzi group 9—granite porphyry 10—rhyolite

porphyry 11—diabase 12—fault 13—fracture zone 14—regional fault 15—alteration zone 16—ore body
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a. Massive copper ores the main ore mineral was chalcopyrite leth c ulur of copper vello :w) b. P. diform ores ¢ hrlll opyrite was in pisolitic struc-
tures with sizes amo -30 mms ¢. Vein ores quartz-chalcopyrite-pyrite vein cemented and intersected dark grey silty tuffs d. Early automorphic
pyrite ( Py) was intersected by massive chalcopyrite (Cep)+ and there were droplet-like chalciopyrite (Cepl) in Sphalerite (Sp): e. Xenomorphic

chalcopyrite




1106

2012

Cep and sphalerite Sp within the clast of tuff and there were droplet-like chalcopyrite Ccpl
sphalerite Sp fill into fissure of clastic breccia g. Colloidal sphalerite Sp I

small-grain sized chalcopyrite Ccpl filled in intergranular h. Chalcopyrite Ccp

lerite i. Brecciated sphalerite Sp within chalcopyrite Ccp
texture j. Sphalerite Sp intersected chalcopyrite Ccp

Apy was cut by vein chalcopyrite Ccp

l. Clausthalite Cla distributed on the margin of chalcopyrite Ccp .

in the sphalerite Sp  f. Chalcopyrite Ccp and

shows banded structure upper side  granular sphalerite Spll have

shows grid-shaped solid-solution separation texture within spha-

and with droplet-like chalcopyrite Ccpl inside combined as a solid-solution separation

and there are covellite Cv distributed at edges of both k. Automorphic arsenopyrite

d~1 are micrograph under the

reflected-light

1 w B 0/0
Table 1 Table of Electron microprobe analysis in different minerals in Xiaorequanzi copper zinc selenium deposite w B %
S Fe Cu Zn Pb Se As Ge Ga Ag Au S Se
I +10 10 21.790 35.705 0.064 0.038 0.110 0.000 42.608 0.001 0.045 0.025 0.008 100.394
1 3 23.140 36.090 0.110 0.010 0.166 0.000 40.452 0.000 0.059 0.046 0.014 100.087
I] 7 21.212 35.540 0.045 0.050 0.086 0.000 43.533 0.001 0.039 0.015 0.005 100.526
I 3 13.418 0.112 0.003 1.275 83.286 0.033 0.000 0.203 0.652 0.005 0.000 98.987 404.558
I +10 50 52.817 46.380 0.113 0.428 0.187 0.054 0.055 0.001 0.036 0.009 0.027 100.107 976.283
| 25 52.988 46.381 0.107 0.484 0.146 0.090 0.087 0.001 0.039.0.012 0.040 100.375 589.930
Il 25 52.646 46.380 0.119 0.372 0.227 0.018 0.022 0.002 0.032 0.006 0.014 99.838 2864.323
I +11 99 34.456 29.758 34.467 0.614 0.076 0.048 0.006 0.005 0.001 0.018 0.081 99.530 716.780
1 50 34.624 29.818 34.675 0.377 0.058 0.084 0.007 0.009. 0.001 0.019 0.148 99.820 412.580
Il 48 34.285 29.697 34.254 0.857 0.094 0.011 0.005 0.002 0.001 0.017 0.013 99.236 2983.963
I+ 65 33.043 2.983 0.041 63.042 0.076 0.041 0.004 0.005 0.037 0.005 0.014 99.291 802.714
1 33 33.146 3.609 0.069 62.090 0.051 0.069. 0.005 0.006 0.040 0.009 0.015 99.109 481.299
Il 32 32.936 2.337 0.013 64.023 0.102 0.013 0.002 0.005 0.035 0.001 0.014 99.481 2615.288
L +11 8 32.843 1.466 65.905 0.173 0.010 0.034 0.000 0.008 0.000 0.034 0.022 100.494 955.440
1 7 32.651 1.568 65.972 0.045 0.011L 0.039 0.000 0.003 0.000 0.039 0.017 100.345 831.120
I 1 34.188 0.755 65.432 1.068 0.000 0.000 0.000 0.029 0.000 0.000 0.060 101.532
I +10 6 9.333 0.273 0.007 4.064 76:604 §.907 0.000 0.127 0.669 0.007 0.000 99.991 1.048
1 3 8.590 0.366 0.008 2.161 -77.336 10.373 0.000 0.099 0.634 0.000 0.000 99.567 0.828
Il 3 10.075 0.181 0.006 5.966. 75.871 7.442 0.000 0.156 0.704 0.013 0.000 100.414 1.354
Goldschmidt
1954 Hawley et al. 1959 Tischendorf 1966
N SR 0.05x10°6—0.09 DBethke et al. 1971 1989 Huston et al.
% 10°© N YSe 0.07 %106 1995b Hannington et al. 1999 2000
w Se  0.056%10 ° 1980 2005 2000 2001
0.05 % 2008 Zhu et al. 2002
10°¢
w Se
0.5%10 6~2x10"°% S Se ~
Huston et al. w Se
. . ~6
19952 1995b Simon et al. 1996 1997 Hannington 20 10" S Se 15 000
etal. 1999 Layton-Matthews et al. 2005 2008 Goldschmidt 1954 Hawley et al. 1959 Tischen-
2011 dorf 1966 Yamamoto 1976 1980
682.9C 444 .6C 1987 Ripley et al. 2002

Yamam-
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Table 2 Table of Electron microprobe analysis in different host rocks in Xiaorequanzi copper zinc selenium deposit w B %
S Fe Cu Zn Pb Se As Ge Ga Ag Au S Se™ "
1
5 32.205 1.385 66.146 0.048 0.016 0.055 0.000 0.003 0.000 0.038 0.017 99.913 585.54
15 52.950 46.487 0.154 0.434 0.143 0.053 0.021 0.000 0.041 0.010 0.037 100.330 1008.570
24 34.521 29.690 34.890 0.497 0.068 0.062 0.010 0.014 0.000 0.026 0.154 99.932 553.075
19 33.026 3.064 1.123 62.687 0.051 0.060 0.008 0.012 0.044 0.007 0.014 100.096  552.857
3 8.590 0.366 0.008 2.161 77.336 10.373 0.000 0.099 0.634 0.000 0.000 99.567 0.828
63 38.274 23.413 18.916 19.202 0.076 0.059 0.011 0.005 0.023 0.017 0.073 100.069  652.489
1
3 23.140 36.090 0.110 0.010 0.166 0.000 40.452 0.000 0.059 0.046 0.014 100.087  351.539
2 33.768 2.026 65.538 0.038 0.000 0.000 0.000 0.000 0.000 0.041 0.018 101.429
10 53.044 46.222 0.036 0.557 0.152 0.146 0.186 0.001 0.037 0.016 0.045 100.442 363.813
26 34.718 29.936 34.478 0.265 0.049 0.104 0.005 0.004 0.001 0.014 0.143 99.717 334.574
14 33.310 4.348 1.166 61.281 0.052 0.081 0.002 0.000 0.035 0.012 0.015 100.302  409.909
55 37.026 25.704 18.991 15.827 0.073 0.096 2.243 0.002 0.019 0.016: 0.081 100.078  384.689
1 * 118 37.692 24.481 18.951 17.629 0.075 0.076 1.051 0.004 0.021 0.017 0.077 100.074 494.783
Il
4 53.051 46.636 0.037 0.198 0.239 0.007 0.054 0.000 0.037 0:003 0.017 100.279 6432.552
9 34.192 30.018 34.419 0.686 0.077 0.012 0.000 0.001 0.000 0.024" 0.011 99.440 2930.743
6 32.671 2.759 1.050 63.726 0.091 0.010 0.004 0.000 0.036 0.005 0.028 100.380 3187.390
19  37.682 24.908 16.643 20.490 0.115 0.010 0.013 0.001 0.019 0.013 0.017 99.911 3662.171
i
5 21.483 35.780 0.007 0.043 0.091 0.000 42.749 0.000 0.025 0.020 0.003 100.201
1 34.188 0.755 65.432 1.068 0.000 0.000 0.000 0.029-0.000 0.000 0.060 101.532
7 52.825 46.584 0.011 0.164 0.197 0.011 0:012 0.003 0.029 0.006 0.013 99.855 4740.712
7 34.501 29.491 34.199 1.049 0.083 0.008 0.007 0.004 0.003 0.013 0.012 99.370 4219.498
13 33.165 2.061 0.402 64.318 0.065 0.005 ~0.003 0.005 0.024 0.000 0.009 100.057 6387.259
3 13.418 0.112 0.003 1.275 83.286 0.033  0.000 0.203 0.652 0.005 0.000 98.987 404.56
46 34.115 22.483 14.177 18.700 5.521 0.008  4.652 0.017 0.058 0.008 0.011 99.750  4086.672
Il
2 20.535 34.939 0.140 0.068 0.072 0.000 45.491 0.004 0.075 0.004 0.012 101.340
14 52.441 46.204 0.197 0.526 0.239 0.025 0.018 0.002 0.032 0.008 0.014 99.706 2082.777
23 34.162 29.723 34.230 0.783  0.109 0.014 0.005 0.001 0.000 0.018 0.014 99.059 2463.113
13 32.831 2.419 0.178 63.864 0.144 0.021 0.000 0.006 0.044 0.001 0.012 99.520 1557.651
3 10.075 0.181 0.006 5.966 75.871 7.442 0.000 0.156 0.704 0.013 0.000 100.414 1.354
52 38.226 27.535 15.243 16.456 0.151 0.018 1.757 0.003 0.023 0.010 0.013 99.435 2102.356
I 117 36.521 25.122 15.051 17.994 2.256 0.013 2.612 0.008 0.036 0.010 0.013 99.636  2801.977
235 37.109 24.80017.010 17.811 1.161 0.045 1.828 0.006 0.034 0.013 0.045 99.862 829.424
5 32.205 1.385 66.146 0.048 0.016 0.055 0.000 0.003 0.000 0.038 0.017 99.913 585.538
19 52:971 46.519 0.129 0.385 0.163 0.043 0.028 0.000 0.040 0.008 0.033 100.319 1232.641
33 34.431 29.780 34.761 0.549 0.070 0.049 0.007 0.009 0.000 0.025 0.115 99.796 708.818
25 32.941 2.991 1.105 62.936 0.060 0.048 0.007 0.007 0.042 0.007 0.018 100.162  688.272
3 8.590 0.366 0.008 2.161 77.336 10.373 0.000 0.099 0.634 0.000 0.000 99.567 0.828
* 82 38.137 23.759 18.389 19.501 0.085 0.047 0.011 0.004 0.022 0.016 0.060 100.031  494.783
8§ 22.104 35.896 0.046 0.031 0.119 0.000 41.888 0.000 0.038 0.030 0.007 100.159
3 33.908 1.602 65.503 0.381 0.000 0.000 0.000 0.010 0.000 0.027 0.032 101.463
17 52.954 46.371 0.026 0.396 0.171 0.090 0.115 0.002 0.034 0.012 0.032 100.203  586.077
43 34.632 29.760 34.367 0.575 0.062 0.066 0.005 0.004 0.002 0.013 0.092 99.578 524.917
27 33.240 3.247 0.798 62.743 0.058 0.045 0.003 0.003 0.030 0.006 0.012 100.185 744.694
3 13.418 0.112 0.003 1.275 83.286 0.033 0.000 0.203 0.652 0.005 0.000 98.987 404.558
101 35.700 24.237 16.799 17.136 2.554 0.056 3.340 0.011 0.037 0.013 0.049 99.932 635.067
2 20.535 34.939 0.140 0.068 0.072 0.000 45.491 0.004 0.075 0.004 0.012 101.340
14 52.441 46.204 0.197 0.526 0.239 0.025 0.018 0.002 0.032 0.008 0.014 99.706  2082.777
23 34.162 29.723 34.230 0.783 0.109 0.014 0.005 0.001 0.000 0.018 0.014 99.059 2463.113
13 32.831 2.419 0.178 63.864 0.144 0.021 0.000 0.006 0.044 0.001 0.012 99.520  1557.651
3 10.075 0.181 0.006 5.966 75.871 7.442 0.000 0.156 0.704 0.013 0.000 100.414 1.354
52 38.226 27.535 15.243 16.456 0.151 0.018 1.757 0.003 0.023 0.010 0.013 99.435 2102.356

* * % 1
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Table 3 Table of trace element analysis in Xiaorequanzi copper- zine (selenium) deposit
. w(BY (ug/g)
EY F B S/Se
o e S/ % Cu 7n Pb Fe Se Ga Cd Au Ag
XRQZ-04 8 K 30.44 188300 42940 32380 270100 277 4.71 394 5.74 143 1098.92
XRQZ-05 ki 24.39 354600 37190 47880 297900 438 1.22 112 9.31 240  532.53
XRQZ-06 ISk 16.39 880800 1397 5558 5036 945 <0.05  0.60 5.79 445 152.28
XRQZ-07 R 1 11.01 25150 94950 43100 24730 586 1.11 6541 0. 48 25.5 187.88
XRQZ-08 M2 11,16 17390 87870 78560 8032 558 0.80 7789  0.29  21.1  200.00
XRQZ-09 M3 11,28 24230 80720 43580 20380 127 1.34 7225  0.28  23.0 888.19
XRQZ-10 ik 12.02 76170 52630 46400 5210  7.81  0.25 2096  0.54  38.8 15390.52
XRQZ-11 ik 1.06 2897 44680 6126 326100 68.4  9.66  12.9  0.15  1.83 155.88
XRQZ-12 Wit 1.34 50480 39500 17060 412100 70.8  3.87  2.48  0.26  28.7 189.27
XRQZ-13 BRERIL 0 30,61 12900 543900 686 68590  96.0  14.6 2425  5.05  66.8 3188.54
XRQZ 14 PERERT2 0 29.86 12400 521400 723 69190  7.22  14.5 2244 528  61.5 41357.34
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