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Fig. 1 Geological sketch map of the Maizi area (modified after Jiang et al., 1992)

Dsa'=Middle Devonian Altay Formation marble and metasandstone with staurolite—sillimanite—garnet stilpnolite at base;Dk,’—Third

Member of the Upper Subformation of the Lower Devonian Kangbutiebao Formation ;D k"~ Second Member of the Upper

Subformation of the Lower Devonian Kangbutiebao Formation (important ore—bearing horizon); Dk,'— First Member of the Upper

Subformation of the Lower Devonian Kangbutiebao Formation;D.k,’~ Second Member of the Lower Subformation of the Lower

Devonian Kangbutiebao Formation ; D k,'—First Member of the Lower Subformation of the Lower Devonian Kangbutiebao Formation;

Skl'—gneiss, migmatite and metasandstone of the Silurian Kulumuti Group; O,hb‘—metasandstone, slate, phyllite, gneiss, migmatite and

metagraywacke of the Middle Ordovician Habahe ;y,"—upper Hercynian biotite granite ;v —middle Hercynian biotite granite ;v,'~lower

Hercynian amphibolite. 1—Stratigraphic boundary ; 2—Fault; 3—Volcanic center; 4—Volcanogenic Fe deposit; 5—Massive sulfide Pb—Zn

deposit
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Fig. 2 Geological sketch map of the Koktag Pb—Zn district (modified after Wang et al.l", 1998)

1—Middle Devonian Altay Formation sedimentary rocks (metamorphosed into marble, metasandstone and stilpnolite) ;2—Metarhylitic

crystal tuft of the Upper Subformation of the Lower Devonian Kangbutiebao Formation ; 3—Tuff of the Lower Devonian Kangbutiebao

Formation ;4—Rhyolitic breccia lava of the Upper Subformation of the Lower Devonian Kangbutiebao Formation ; 5—Volcanic lava of the

Upper Subformation of the Lower Devonian Kangbutiebao Formation; 6—Sedimentary rock series (metasandstone, marble and biotite

leptynite) of the Lower Subformation of the Lower Devonian Kangbutiebao Formation;7—Meta—acid lava of the Upper Subformation of

the Devonian Kangbutiebao Formation;8—Late Hercynian biotite granite ; 9—Pb—Zn orebody ; 10—Exploration line and No.
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Fig. 3 REE distribution patterns of fluid inclusions in

sulfide and quartz from the Koktag deposit
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Table 1 REE analysis of fluid inclusions in sulfide and quartz from the Koktag deposit (ng/g)
] i E3 WO W W B % N B w T
UREES! &gk £ RN Jik ok QIR BRSO BR[| B ok a4 R 2N
s bk129 bk142 |bk143 bk144 b13S-3 hbk139 hbk142 hbk144 cbk139 |cbhk144 |bk144:bk127bk140bk135 fbk143
La 106 165 |7.25 522 299 1013 36.1 274 292 13.6 |1.88 41.6 |8.61 8.27 3.86
Ce 10.1 155 847 6.06 2.71 2883 112 50.0 895 259 |5.18 157.2 [18.0 29.6 15.0
Pr 0.962 1.750 [0.809 0.728 0.301 331 13.9 4.61 83.3 1.75 0.730 22.1 [2.03 5.48 2.00
Nd 268 466 239 256 0736 | 1241 73.7 20.7 271 9.10 |3.67 121 |7.34 326 7.50
Sm 0.230 0.324 |0.178 0.672 0.068 | 277  21.7 6.22 45.8 424 1146 634 [1.57 152 1.70
Eu 0.096 0.090 [0.069 0214 0.039 | 77.0 6.68 2.17 119 1.49 0.775 316 |[1.11 7.46 0.642
Gd 1.08 1.11 1.12  1.68 0.802 190 269 6.07 29.7 426 |2.09 862 [1.66 228 1.36
Th 0.025 0.023 ]0.031 0.186 0.015 | 21.5 4.66 0.966 3.09 0.663 0.363 11.3 |0.21 3.51 0.182
Dy 0.071 0.052 |0.120 1.08 0.040 102 339 6.36 132 4.08 |2.20 507 |1.14 223 1.44
Ho 0.008 0.004 [0.019 0203 0.004 | 11.5 6.69 1.14 1.63 0.714 0.385 7.85 0.198 4.08 0.291
Er 0.032 0.022 |0.057 0.516 0.022 | 235 18.5 273 2.61 1.77 0913 123 0480 9.94 0.781
Tm 0.002 0.001 ]0.005 0.076 0.001 192 2.6l 0.379 0219 | 0.243 0.119 1.05 0.069 1.21 0.113
Yh 0.007 0.011 [0.009 0461 0.010 | 6.80 163 221 0.885 1.49 0.748 4.18 0479 7.50 0.705
Lu 0.003 0.002 |0.005 0.068 0.003 | 0.596 2.33 0.286 0.079 | 0.188 0.104 0.507 [0.092 1.08 0.156
3 REE 260 40.1 |20.53 19.73 7.74 | 6180 376.3 131.2 1650 69.5 20.62 610.6 4298 171.08 35.67
LREE/HREE 18.52 31.85 |14.03 3.62 7.62 | 1626 2.36 551 31.08 | 4.18 |1.98 2.51 (893 1.36 6.1
(La/Yb)N ~ 1048.51038.5 |557.7 7.84 207 103.1  1.53 8.58 2284 | 632 [1.74 6.89 |1245 0.76 3.79
6 Eu 0.487 041 ]0.357 0.583 0.307 | 0.965 0.839 1.06 0.92 1054 |[1.35 1.3 2.074 1.22 1.24

VE ¢ P R 2 I b I Bk Ay BILE 5 O VA A, AR 2 5 5 A3 AT

F2 AIAEPET R ARLTESABLITEI pg/g)
Table 2 REE analysis of hanging wall and footwall rocks in the Koktag deposit (g/g)

Rl M TR T A A (AL =y WAk F A
FE i i bk101 bk102 ~ bk103  bk105 bk107 | bk110  bkI13  bkl16 bk121
La 23.6 36.6 11.6 16.4 32.7 13.3 288 10.9 4.12
Ce 422 81.7 25.2 354 66.4 30 545 229 8.45
Pr 5.13 10.7 3.42 4.55 8.29 3.54 59.8 2.67 1.09
Nd 20.4 41.9 13.7 17.7 29.3 14.6 215 9.34 4.32
Sm 6.13 12.3 5.18 4.56 6.05 2.81 20.4 1.7 0.64
Eu 0.86 1.07 0.84 0.81 0.93 0.99 4.01 0.38 0.07
Gd 5.93 7.55 5.55 5.84 5.07 3.33 159 1.74 1.2
Th 1.1 1.11 1.26 1.18 0.8 0.59 1.04 0.31 0.27
Dy 6.6 5.16 8.8 7.89 4.48 3.84 4.69 1.68 2.5
Ho 1.38 0.99 1.86 1.83 0.94 0.8 0.89 0.35 0.63
Er 4.22 2.96 6.18 5.64 2.89 2.25 342 1.15 2.23
Tm 0.61 0.38 0.95 0.76 0.41 0.31 0.25 0.16 0.37
Yb 3.71 2.79 6.34 5.05 2.97 2.16 1.94 0.98 2.41
Lu 0.54 0.51 1.04 0.72 0.42 0.36 0.32 0.17 0.35
Y 439 26.5 52.5 45.2 22.5 22 21.6 8.86 16.2
3 REE(Y) 166.31 23222 14442 153.53 184.15 | 100.88 118226 63.29 44.85
> REE 122.41 20572 91.92 108.33 161.65 | 78.89 1160.66 54.43 28.65
LREE/HR
EE 4.08 8.59 1.88 2.75 7.99 4.78 39.79 7.32 1.88
(La/Yb)N 44 9.08 1.27 2.25 7.62 4.26 102.78 7.7 1.18
8 Eu 0.43 0.31 0.47 0.48 0.5 0.98 0.65 0.67 0.24

TE - b 0 T 7 b IR
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Fig. 4 REE distribution patterns of wall rocks of the Koktag deposit
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REE geochemistry of ore fluids in the Koktag
lead-zinc deposit, Xinjiang

WANG Shu—lai"?, WANG Jing—bin’, PENG Sheng—lin',
GUO Zheng—lin’, QIU Yin—jiang’
(1. School of Earth Science and Environmental Engineering, Central-South University, Changsha 410083, Hunan, China;

2. Beijing Institute of Geology and Mineral Resource, Beijing 100012, China;
3. No.706 Geological Party, Xinjiang Bureau of Non—ferrous Metal Geological Exploration, Altay 836500, Xinjiang, China)

Abstract:The REE content in fluid inclusions of minerals in the Koktag lead—zinc deposit was deter-
mined by the ICP—-MS.

nounced positive Eu anomalies.

The results indicate that the ore fluids are LREE —enriched and have pro-
Ore sulfide fluid inclusions have three REE distribution patterns, i.e.
gently right—inclined type, flat type and inverted “V” type. The total REE content of the footwall rocks
of the orebody is notably higher than that of the hanging wall rocks, and they have pronounced nega-
tive Eu anomalies. The ore—forming fluids have the features of multiple sources and multi—stage over-
lapping and show the feature of the double leaching model.

Key words: fluid inclusion ; REE geochemistry ; Koktag;lead—zinc deposit



