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ore deposit in Altay, Xinjiang

LIU Min', ZHANG ZuoHeng' , WANG YongQiang®, GUO XuJi* and CHEN WeiShi'
(1 MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of
Geological Sciences, Beijing 100037, China; 2 No. 706 Geological Party, Xinjiang Geoexploration Bureau for Nonferrous
Metals, Altay 839000, Xinjiang, China)

Abstract

The Dadonggou Pb-Zn ore deposit is located in the Kelan volcanic-sedimentary basin, the biggest basin on
the southern margin of the Altay Mountains, with the attitude of its ore bodies the same as that of the strata.
The ore-bearing wall rock is mainly volcanic-sedimentary rock of the Lower Devonian Kangbutiebao Formation,
and the ores occur in bedded, disseminated and veinlet forms. Ore minerals consist simply of galena, sphalerite
and pyrite. In this paper, the authors carried out systemic measurements of homogeneous and freezing tempera-
tures and salinities of fluid inclusions in quartz, calcite and sphalerite formed at different ore-forming stages in

the Dadonggou Pb-Zn deposit. Chromatographic analysis of quartz samples and laser Raman spectroscopic analy-
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sis of fluid inclusions in quartz and sphalerite were also conducted. Three main types of fluid inclusions, namely
NaCl-H,O inclusions, CO,-H,O *+ CH, inclusions and CO,-H,0-NaCl inclusions were identified. The homoge-
nization temperatures of the fluid inclusions vary remarkably from 97.3C to 480°C , mostly in the range of 140
~300C . The salinities w(NaCly,) of fluids range from 0.2% to 57.1 %, mostly between 3.2 % and 14.8% .
The gas components of fluid inclusions are mainly CO, and H,O, with minor amounts of such components as
CH;, N, and H,. The liquid components of fluid inclusions are mainly Na*, Ca’>", F~ and Cl~, subordinately
K" and SO,*>, and small amounts of Mg?", Br~ and NOj , with the calculated ion concentration ranging from
36.6% to 58.0% . According to previously analyses of the isotopic composition of C, H, O and S of the ores,
the 8" Cy ppp values of calcite range from —4.2%0 to 0.4%0, the 8Dy gyow of the inclusions in quartz range from
—89%0 to —127%o , and the 81801420 values of quartz and calcite range from — 11.4%0 to 7.6%o. It is suggested
that the ore-forming fluid was mainly derived from the mixed meteoric water and magmatic water. The carbon
in the ore fluid was mainly derived from marine carbonates. The change of physicochemical conditions and the
immiscibility of CO,-H,O exerted the main effect on the ore-forming process of the Dadonggou Pb-Zn ore de-
posit.
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Fig. 1 Geological map of Dadonggou Pb-Zn ore deposit modified after the geological map of Pb-Zn ore deposit at

1:10 000 by the No. 706 Geological Party of Xinjiang Geoexploration Bureau for Nonferrous Metals 2006

D, ki—the first member of the Upper Subformation of the Kangbutichao F. D, k3—the second member of the Upper Subformation of the

Kangbutiebao F.

D, k3—the third member of the Upper Subformation of the Kangbutiebao F.

1—Quaternary 2—crystalloblast tuff

3—impure marble 4—meta-quartz sandstone 5—metacalcareous sandstone 6—ore bodies 7—sampling location and its number
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0,
90~95C 4 h CO, CO,
2007 NaCL-H,O
1 2a 2c¢
450~500C 0.5h 50% 5~10
pm 30 pm 10 pm
5% ~50% 5% ~10%
4 30 ml 3
Shimadzu HIC-SP
Super
3.2 II 2g 2i
2i
10 ~16 pm
10% ~15%
5~15 pm 70%
100C
CO, NaCl KClI
Na,Ca, CO;5 5
3 NaCLH,0  CO,-H,0  FeTiO;
+ CH, CO,-H,O-NaCl NaCl-H,O
I I 2 CO,-H,O£CH,
CO,-H,0 + CH, CH,
1 CO, N,
IV CO, Il CO, 2d
2e 20% ~30%
1
1 NaCLH,O 5~15 ym V(?()Z L(:o2 LHZ()
Na Veo, T Leo, 10% ~40%
Ca K Cl F -H,0
NaCl-H,O CO,-H,O-NaCl
1
Table 1 Basic characteristics of fluid inclusions in the Dadonggou Pb-Zn ore deposit
pm % %
1 5~10 54 5~50 40~60
I 10~16 10~15 5
i 5~15 10~40 20~30
v 5~10 70~95 5~10
\ 8§~18 10~20 2
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hj. v i 1
Fig. 2 Microphotographs showing characteristics of different types of fluid inclusions in the Dadonggou Pb-Zn deposit
a. 1 type inclusions in sphalerite b. 1 V type primary inclusions and IV type secondary inclusions in quartz c. 1 type inclusions in calcite
d. I type and [ll type inclusions in quartz e. [ll type inclusions in quartz f. [V type inclusions in quartz g. Il type inclusions in quartz
h & j. V type inclusions in quartz i. Il type inclusions in sphalerite
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N Co CO, 2f Cl, 39.8%—51.0% 1.07 g cm’
CO, 70% 8.6~17.6 MPa
2f 1 107 ~480°C
140 ~240°C w NaCl,  0.4% —~
3 CO-HO-NaCl 23.2% 0.64~1.07 g cm’
V CO, 2b 2h 2 0.2~18.4 MPa 1 97
Veo, Leo, Lo 4 ~480C 500C 140 ~
8~18 um CO, 195C 336 ~ 393TC 21 ~
10% ~20 % 479°C w NaCly, 26.4% ~57.1%
NaCl CaCO;  2j 0.88~1.02 g cm’ 9.5~41.7
MPa
—100C
3.3 2 C0O,-H,0+CH,
1 NaCl-H,O 75
17 185 1 52 N
37 11 CO,
2 2 3 4 I
NaCl-H,O
1 CO, -59.7~—-56.7C
136 ~422°C 170 ~257C  CO, CH, N, CO
227C -38.5~6.8C 5 ~14~-8C 2
500C - ~6C  CO, ~15.8~27.2C
w  NaCl 0.7% ~ 13~19C  21~25C 6
22.1% NaCl-H,O 0.5C min
0.68~1.04 g cm® CO,
0.3~19.1 MPa 1l CO,
278 ~480°C CO,
500°C 442 ~ CO,
480°C 400°C CO,
241 ~460°C w NaCly, O,
34.1% ~54.5% 0.89~1.08 g cm®
30.0~41.0 MPa 1 217~368C w
129 ~446C NaCl,  6.0% ~21.4% 0.80~1.01g e’
180~257C 228 w NaCly, I\
0.2%~17.2 % 0.67~0.99g cm® CO,
0.3~15.0 MPa 1l CO, -59.8~ —57.3C CO,
3 319~400C -51.1~8.9C CO,
324~433C w Na-  —24.3—13.1C -10C
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Table 2 Microthermometic measurements and calculated parameters of fluid inclusions in the Dadonggou Pb-Zn ore deposit

t, C T w NaCl, %
[® T
I 136~292 24 174 -12.3~-0.5 24 0.9~16.2 24 9.6
Sl IV 257~281 2 269 -9.6—-9.0 2 21.3~21.4 2 21.4
I 288—~422 4 351 -11.4~-1.4 4 2.4~15.4 4 8.1
9 1 180~303 13 219 -10~-0.8 12 1.4~13.9 12 5.4
IV 296~311 8 303 -33.2~-12
- I 198~348 5 264 -4.3~-0.85 1.4~6.9 5 3.8
I 381 1 381 -8.9 13.1 1 13.1
| 180~289 7 212 -5.6—-2.17 3.6~-8.77 5.7
4 Il 278 1 278 450 1 450 53.3 1 53.3
I\ -51.1——-35.7 4
S5 I 235~308 2 272 —15.4~-15.2 2 18.8~19.0 2 18.9
I 351~>500 9 445 240~460 5 329 34.0~54.55 41.7
1 203~268 14 248 -19.6~-0.4 0.7~22.1 14 8.2
56 I 281—-3206 305 -1.9~-4.6 6 3.2~7.3 6 4.4
S7 I >500C
w1 I 254~2652 259 -5.0~-4.9 2 7.7~7.9 2 7.8
v 248 1 248 —47.8~—-8.0 4 21.0 1 21.0
W2 I 141300 24 210 -9.8~-0.124 0.4~13.7 24 2.6
W3 | 129~320 9 201 -0.4~-0.19 0.2~0.7 9 0.4
w4 1 168~446 11 262 -13.3~-5.4 11 8.4~17.2 11 11.8
I 319~400 3 371  324—~433 3 384
I 336—3352 344 -12.9~-8.5 12.3~16.8 2 14.5
Vi I 210~293 2 252 256~259 2 258 35.0~35.32 35.2
Il 361 361 -10.0~-8.0 2 21.0 1 21.0
v =12.5~14 6 21.4~0.1 3 8.2
1 2351 235 11125 16.4 1 16.4
I 145~205 3 181 45~400 3 164.2 26.7~47.4 3 33.6
V2 I 202~299 27 248 -14.7~-6.2 26 20.2~21.2 3 20.8
IV 232~271 8 245 -43.3~-9.2 10 21.3~21.42 21.4
V. 202~292 10 242 169 1 169 30.5 1 30.5
I 153-2537 -16.5~-5.07 7.9~19.8 7 13.5
va Il 217~332 12 286 -11.2~6.8 26 6.0~21.4 13.3
IV 254334 6 290 -10.5~7.0 5.7—21.4 12 15.5
V 212 1 212 3~211 2 26.3~32.4 2 29.4
1 107480 17 284 —-24.2~-3.8 12 6.2~23.2 12 14.8
I 97480 19 335 21—479 19 268 26.4~57.1 19 34.8
V4 Il 219~249 4 236 -25.5~1.13 14.3~21.4 2 17.9
v 402 1 402 -11.9
V  336~-435 3 381 221~280 3 247 32.9~34.1 3 34.6
I 122~331 19 192 -15.6—~2.2 15 5.3~19.1 15 12.2
V5 I >500C 299 1 299 38.2 1 38.2
I 268~324 6 —-38.5~8.57 21.1-21.3 3 21.3
1 126~336 17 208 —-22.5~-0.2 14 0.4~23.2 14 14.5
V6 I 277~368 9 314 -12.2~-1.3 9 16.8~21.4 9 20.2
NV 260~344 4 285 -14.5~-7.9 4 21.0~21.4 4 21.3
vV 285 1 285
S w \
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3
Table 3 Gas chromatographic analyses of fluid inclusions in quartz from the Dadonggou Pb-Zn deposit
w B pgg
CH, GH + GH, G Hg CO, HO O, N, CO
S1-2 2.346 0.242 0.050 144.990 202.094 5.807 25.207 33.073
W4-2 13.393 0.417 0.130 232.927 244.816 0.860 22.949 39.443
V2 2.000 0.110 0.040 157.155 111.860 9.745 35.770 21.905
V4 1.199 0.072 92.922 61.965 10.230 33.277 13.843
V5 1.942 0.135 158.261 140. 348 18.367 60.570 29.681
%
CHy 10°°  GH+GH, 10°° GH 10°° CO, H,0 0, N, CcO
S1-2 1302.594 82.811 15.328 2.934 94.917 0.161 0.799 1.049
W4-2 6929.208 132.648 35.440 4.370 93.053 0.022 0.679 1.166
V2 1120.485 37.889 11.427 3.200 94.564 0.273 1.145 0.701
V4 651.823 24.756 1.836 96.352 0.279 1.035 0.430
V5 564.154 24.353 1.665 96.515 0.266 1.003 0.492
4
Table 4 Ion chromatographic analyses of fluid inclusions in quartz from the Dadonggou Pb-Zn deposit
w B opgg
Na* K* Mg?* Ca®* F Ccl- Br~ NO3 SO HOGC w %
S1-2 10.381 5.330 0.698 56.963 26.613 25.058 0.336 0 1.053 202.094 38.4
W4-2 23.960 8.149 0.322 45.829 18.598 36.911 0.334 0.071 7.262 244.816 36.6
V2 5.321 3.607 0 50.697 23.688 12.659 0.292 0.077 4.815 111.860 47.4
V4 6.013 2.603 0.258 40.662 20.305 12.465 0.110 0 3.003 61.965 58.0
V5 13.665 2.950 0 56.814 27.696 26.338 0.241 0 5.266 140.348 48.7
NaCl—HZO 4.2
CO,-H,O-NaCl 2008
CO,-H,O = CH, 60} oD
1 —127%0~ — 89%o 0O —2.2%o0
- 7 . 3000
Robert et
13
al. 1987 Hagemann et al. 2003 07C
—4.2%0 ~ 0.4%0 8180V_SM()W = 2.4%0 ~ 14.6%0
31O
34
3" Sv.cpr
11.7%0~ —22.3%0 8345\1_(;[)’1‘
4%0 - 6%0
—12.1%0 ~ 11.7%0 — 22.3%0 —~
Roedder 1984 Shepherd et al. 1985 =10.7%o —17. 2%~ —3.1%o Sy ot
1998 220~
480C 0.89~1.08 g cm’
10~45 MPa 4.3

1~4 km
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2007 CO,
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1
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