2010 12 29 6
December 2010 MINERAL DEPOSITS Vol. 29 No. 6

' 0258-7106 2010 06-0983-16

* %
100083
Co
Ni <1 w Fe 0.652% ~1.797%
0 l3Cv_p|')B ==1.9% ~2.6%0 & 18()V-SM()W =22.41%0 ~24.67%0 BDV_SM()W = —102%o
~ = T77%o 81801 LO V-SMOW =9.97%0~13.35%0
§3*S 16%0 ~24%o
206py, 204pp, 207pL 204pp, 208pL, 204p 17.847~18.173 15.586~15.873 37.997~38.905
MVT
MVT
P618.42 P618.43.43 A

Geology, geochemistry and genesis of Huoshibulake Zn-Pb deposit in
southwestern Tianshan, Xinjiang
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Abstract

The Huoshibulake ore deposit is a typical Zn-Pb deposit in southwestern Tianshan, Xinjiang. In this ore de-
posit, Zn-Pb ore bodies assume tabular, stratiform and stratoid forms and are hosted by limestone of upper Devo-
nian Tangaitaer Formation. Mineralization shows evident epigenetic characteristics with weak wall rock
alteration. Ore minerals are mainly galena, sphalerite, and a small amount of chalcopyrite, whereas gangue min-
erals are mainly pyrite, calcite, dolomite and quartz. Pyrite is characterized by Co/Ni ratio< 1, suggesting a
genesis related to sedimentary basin fluid processes. Sphalerite in the Zn-Pb ore is light in color and contains poor

iron(Fe from 0.652% to 1.797% ), indicating that mineralization took place at low to medium temperature.
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8 BCyppp and 8 ¥ Oy.guow of the hydrothermal calcite and dolomite are from — 1.9%0 to 2.6%0 and from
22.41%o to 24.67%0, respectively, 8Dy.guow values of the fluid inclusions are from — 102%0 to — 77%o, and

81801420 vsmowvalues of the equilibrium fluid with the hydrothermal carbonate minerals are from 9.97%o to

13.35%0. The ore-forming fluid might have been pent-up water in the basin, and the CO, in the ore-forming
fluid was probably related to the strata of marine carbonate. §**S values of the sulfides in ores mostly fall in the
range from 16%o to 24%o, implying that sulfur might have been derived from the marine sulfate thermal chemical
reduction. 2°°Pb/?%Ph, 27Pb/?**Pb and **®Pb/**Pb of the ores are 17.847 to 18.173, 15.586 to 15.873 and
37.997 to 38.905, respectively. The Pb isotopic compositions are similar to those of the wall rock and obviously
different from things of the intrusive rocks near the ore district. The Pb isotopic compositions and related param-
eters suggest that the ore-forming material probably came mainly from the upper crust supported by the strata.
The geological and geochemical characteristics of the Huoshibulake Zn-Pb ore deposit have led the authors to
reach the conclusion that this ore deposit resulted from a large-scale basin fluid flow caused by overthrusting dur-
ing the orogenic movement, similar to MVT in some aspects.
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Fig. 1 Tectonic location a modified from Zhang et al. 1999 and regional geological map b modified from Ye et al. 1999
of the Huoshibulake Zn-Pb deposit
I —National boundaries [ —Boundary of tectonic unit [[[—Study area [V—City 1—Quaternary 2—Paleogene 3—Upper Permian 4—
Lower Permian 5—Upper Carboniferous Conklin Formation 6—Upper Carboniferous Kalazhierjia Formation 7—ILower Carboniferous Bashisuo-
gong Formation 8—Upper Devonian Tangaitaer Formation 9—Huoshibulake rock mass 10—Fault and its serial number 11—Huoshibulake de-
posit 12—Skarnization 13—Hornfels F;—Kalatieke large fault F,—Huoshibulake overthrust fault Fs—First north Huoshibulake reserve fault
F,—South Huoshibulake fault
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Fig. 2 Geological map of the Huoshibulake Zn-Pb deposit modified from Ye et al. 1999 and Zhang et al. 2007

1—Upper Carboniferous Kalazhierjia Formation 2—ILower part of Upper Devonian Tangaitaer Formation 3—Upper part of Upper Devonian

Tangaitaer Formation 4—Fracture zone 5—Ore body 6—Fault 7—Exploration line and its serial number
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Fig. 3 Geological section of the Huoshibulake Zn-Pb deposit modified after Deng et al. 2003

1—Crystalline limestone 2—Limestone 3—Sandstone 4—Calcareous sand shale 2 ore body assuming veinlike and stockwork forms

8—Fracture zone 9—Fault
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Fig. 4 Petrofabric characteristics of the Huoshibulake Zn-Pb ore deposit
a. Infilling mineralization of lead and zinc sulfides in limestone; b. Lamellar Zn-Pb veins in dark limestone; c¢. Lead and zinc ore filling limestone a-
long the fracture zone: d. Oxide-bearing ore filling limestone along the fracture zone, some ores surrounding limestone as breccias e. Circular pyrite:
f. Pyrite with concentric ring» galena developed between rings: g. Sphalerite occurring as island replaced by galena: h-Galena and sphalerite show-
ing symbiotic structures i. Island-like residue of pyrite and galena within sphalerite; j. Colloidal pyrite, with galena filling each layer: k. Colloidal

pyrites cut by pyrite of another generation
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Fig. 5 Microstructure characteristics of the Huoshibulake Zn-Pb ore deposit
Photos of A C D and E observed under SEM 3400N 1l B and E under EPMA JXA-8100

A. Galena filling in colloidal pyrite B. Galena replaced by cerrusite ~C. Circular pyrite replaced by galena for a lap whose outer part is pyrite and
whose outermost part is sphalerite replaced by galena D. Galena with biological-like structure E. Sphalerite replaced by galena forming metasomat-

ic reaction edge texture F. Pyrite and galena existent as concentric ring. Gn—Galena Py—Pyrite Sp—Sphalerite Ce—Cerusite
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Table 1 Electron microprobe analyses of compositions of major sulfides in No. I ore body of the Huoshibulak Zn-Pb deposit
w B %
As 7n S Ga Fe Sb Bi Pb Mo Ni Co Cr Cd
H-4A-2 0.848 0.081 50.506 - 46.210 0.033 0.231 1.033 0.682 0.074 0.040 - 0.037 99.775
HK-11-1 0.413 0.227 49.225 - 42.929 0.249 0.098 2.061 0.482 0.624 0.287 0.086 - 96.716
HK-11-3 1.202 1.281 49.613 - 44.375 0.026 0.211 0.906 0.655 0.158 0.120 0.125 - 98.697
HK-11-10 0.106 0.040 50.905 - 46.685 - 0.077 0.629 0.526 0.045 0.033 0.025 - 99.118
HK-11-11 0.109 0.062 51.167 - 47.426 0.024 0.136 0.182 0.638 - 0.057 0.024 0.028 99.853
HK-11-12 - - 50.093 - 46.334 - 0.211 0.939 0.437 - 0.043 - 0.021 98.088
HK-11-13 0.142 0.051 49.420 - 45.986 - 0.239 1.237 0.583 - 0.095 - 0.032 97.803
HK-11-15 - - 51.146 - 46.507 0.039 0.181 0.352 0.584 - 0.099 0.021 - 99.102
HK-28-3 0.212 0.172 49.342 - 45.698 - 0.170 2.075 0.477 0.029 0.026 0.040 - 98.557
HK-28-6 - 0.205 50.072 - 46.175 - 0.194 1.363 0.672 - 0.081 - - 99.118
HK-27-2 - 0.560 49.868 0.016 45.633 0.117 0.189 1.397 0.563 - 0.039 - - 98.581
H-4A-1 - 0.069 12.600 - 0.035 - - 85.146 - - - - 0.098 97.967
HK-11-2 - 1.171 11.841 0.059 0.575 0.225 - 86.984 - AL - 0.159 0.124 101.172
HK-11-4 - 4.036 13.324 - 1.600 - - 81.374 - - 0.030 0.119 0.147 100.635
HK-11-5 - 0.209 12.871 - 0.441 0.139 - 85.320 - - - 0.086 - 99.094
HK-11-6 - 0.383 12.281 - 0.802 0.070 - 86.006 - - - 0.031 0.118 99.708
HK-11-14 - - 12.341 - 0.489 0.039 - 86.391 - 0.045 - 0.112 0.183 99.651
HK-11-16 - - 12.111 0.031 0.837 0.051 - 84.094 - - - 0.170 0.207 97.544
HK-28-1 - - 12.606 - 0.031 0.046 A\ 85.091 - - - 0.061 0.045 97.888
HK-28-4 - - 12.439 - 0.041 0.042 \C 85.345 - - - 0.043 0.111 98.065
HK-27-1 - 0.219 12.872 - 0.178 - i 84.206 - - - 0.062 0.141 97.701
HK-27-3 - 2.762 12.911 - 0.616 A\ - 84.538 - - - 0.054 0.136 101.017
H-4A-3 0.043 62.637 31.856 - 1.797 - - 0.062 0.370 0.013 - - 0.404 97.255
HK-11-7 - 64.602 31.918 - 1.551 - 0.176  0.085 0.363 - - - 0.244 98.943
HK-11-8 - 63.612 31.143 0.135 1.514 - 0.124 0.112 0.424 - - - 0.237 97.321
HK-11-9 - 64.747 32.017 +€ 1.443 - 0.304 0.187 0.413 - 0.021 0.059 0.276 99.480
HK-28-2 - 65.400 31.631 \s 0.707 - - 0.160 0.423 - - - 0.245 98.873
HK-28-5 - 65.433 31.481 0.021 0.718 - 0.144 - 0.482 - - 0.019 0.306 99.158
HK-27-4 - 65.595 31.515 - 0.652 - - 0.124 0.297 - - 0.039 0.245 98.468
HK-27-5 0.048 65.521 31.706 - 0.682 - 0.193 0.054 0.366 - - - 0.233 98.819
1977 SISOHZO 1000
Ina =4.01 X 10° T?>—4.66 < 10° T + 1.71
t=189C 3" Or0
1000 Ina —4.12X100 T>—4.62%10° T 40
+1.71  £=167.5C 2000 ~60
0,
800 1999 99 %
1 125~253C 189C
1999 1
125~210T 167.5C H 200
400°C S
H, MO SO, MAT-251 V-
V-SMOW +2% 2 CDT 534S +0.2%0 3
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Table 2 C H and O isotopic composition of carbonate minerals in No.1 ore body of the Huoshibulak Zn-Pb ore deposit
1 13CV—I’I)H %0 818()“”)“ %0 0 IS(X',SM()W %0 818()]_‘2() %00 BDHZ() %60
HK-46 1.6 -7.4 23.23 12.83 -84
HK-24 0.2 -8.2 22.41 12.01 —81
HK-25 -1.9 -8.1 22.51 12. 11 =79
HK-31 0.2 -7.8 22.82 12.42 =77
HK-45 2.1 -6.9 23.75 13.35 -82
HK-50 1.1 -8.1 22.51 12.11 —102
HK-62 0.3 -8.2 22.41 9.97 -99
HK-18 -0.5 -7.7 22.92
HK-33 1.6 -6.8 23.85
HK-47 2.6 -7.6 23.03
HK-53 0.5 -7.7 22.92
HK-57 0.9 -8.1 22.51
HK-63 2.4 -6.0 24.67
3
Table 3 Analytical results of S isotopic composition of the Huoshibulak Zn-Pb ore deposit
1) 34SV',(‘[ T %00 0 348\/,(*[ T %0
H,-3 -18.8 2004 H4 20.2 2004
H-1 21.6 2004 HO-5 20.0 2004
H-6 17.3 2004 HSK-1 23.80 2004
H-17 17.4 2004 HSK-1-1 19.04 2004
H-2 22.6 2004 HSK-4 21.48 2004
Hy-5 17.1 2004 HSK-5 23.53 2004
H-19-1 14.4 2004 HSK-8 23.12 2004
HS070T191-1 19.56 (1) H-2 21.8 2004
HS070T191-2 20.17 (1) H-3 22.2 2004
41 -22.30 1989 H-4-1 15.4 2004
42 22.13 1989 HS070T191-3 23.08 (1)
43 19.90 1989 H-18 -8.5 2004
44 18.34 1989 H-19 —-12.1 2004
58 22.08 1989 HK-16 3.4
05 5.9 1989 HK-8 5.6
Hy-3 =17.6 2004 HK-6 8.5
H-6 24.2 2004
H-18 H-19 HK-16 HK-8 HK-6
HF +
HCIO, 4
ISOPROBE-T lpg 204 4.1
Pb 2°p}, 0.05% 2% Pb % pPb w Fe
0.005% 4 42.929% ~47.426% 45.716% w S
o . 2003.
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Table 4 Analytical results of Pb isotopic composition of ores strata and magmatic rocks in the Huoshibulak Zn-Pb ore deposit

206Pb 2()4Pb 2[]7Pb 2(]-’1Pb 208Pb 204Pb

t Ma

1 [O)
H-3 17.950 15.633 38.144 535 9.59 38.21 2004
H-2 17.912 15.615 38.075 541 9.56 37.96 2004
H-5 17.972 15.629 38.092 515 9.58 37.81 2004
H-6B 17.938 15.634 38.129 545 9.59 38.22 2004
H-6 17.847 15.586 37.997 554 9.51 37.72 2004
H-17 17.900 15.615 38.066 550 9.56 37.99 2004
H-1 18.086 15.732 38.381 552 9.77 39.40 2004
H-4 17.983 15.687 38.248 573 9.69 38.99 2004
H-18 18.102 15.873 38.905 692.6 10.05 43.09 2004
H-19 18.173 15.848 38.742 619.1 9.99 41.63 2004
H-11A 18.432 15.683 37.698 253.3 2004
H-11B 18.168 15.447 37.888 151.8 2004
H-12A 18.156 15.396 37.631 94 2004
H-12B 18.875 15.885 38.967 183.7 2004
H-20A 18.437 15.772 38.769 354.9 2004
H-20B 18.212 15.583 38.325 290 2004
H-21 18.399 15.668 38.630 258.8 2004
HK-16 18.252 15.609 38.507 292.8
HK-8 18.172 15.629 38.368 373.9
HK-6 18.204 15.605 38.341 322.4
HK-5 18.060 15.618 38.305 440.5
YTHS-03 19.410 15.624 39.088 -557.6
YTHS-04 18.885 15.592 38.794 -197.1
YTHS-09 20.245 15.659 39.731 -1000
YTHS-14 20.056 15.657 40.266 -1000
YTHS-18 19.012 15.611 39.012 -267.5
49.225% ~51.167% 50.123%
Fe=46.55% S=53.45% w Fe Fe
Co 0.026% ~0.287% w Ni‘0.029% —0.624% Fe
Co™" Ni*' Fe? 1984
Co™"  Ni?' Fe?'
Ni Co Co Ni w Pb = 81.374% ~
>1 86.984% w S =11.841% —13.324%
Co Ni <1 4.2 COH
1988 H O
Co Ni 0.46~0.90 0.68
1
Co Ni 0.011~0.37
Co Ni 0.16—0.8 2004 2003
Co Ni 1 1989 0D = —102%0 ~
= 77%0 3"0o  9.97% ~13.35%
w Zn =62.637%~65.595% w S 2 3%Ope-dDyp 6

= 31.143% ~ 32.017%
1.797%

w Fe

= 0.652% ~

SMOW
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