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Fig. 1. Sketch map of the regional geology of the Gongguan-Qingtonggou Hg-Sbh ore belt.
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Fig. 2. Ore deposit geologic map of the Gongguan-Huilong Hg-Sb ore belt.
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Fig. 3. Typical ore types texture and structure in Gongguan-Qingtonggou Hg-Sb deposit.
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5"0 21. 4%0 ~27.8%0 **
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Table 1. Hydrogen and oxygen isotope composition of Gongguan-Qingtonggou Hg-Sb deposit
3'%0/%o 3D /%o 8" 04y, /%0
Fs, 83.9 6
Fso 24.4 6
Fgo 82.1 6
F —H04. 8 6
Fes 23.63 85.9 10.2 6
Fuo 25.20 411.3 11.8 6
N58-¥6 76 3
N¥46 91 3
SPD39 37 3
021-B1 103 3
Q21-B5 109 3
23.68 411.3 10. 24 12
25.20 85.9 12. 67 12
39 8" Cppp 1. 0%o
; 8. 1%o
99% o }
200 200 3" Cpp
Rgo €O, o ¥3%C 27% "
Co, 3" Copp
CO, d"C F%o~-A1%0" .
0.1%  PDB o 5
8" 0pyy 8" Ogyow Friedman 3 1720 .
(1977) @D ;@ Co, ;3
8" Ogyow = 1. 0308680, +30. 86%0 .
— C.0 .
2. . Co,
8" Cops 2.0 %o ~-0.3%0 ( 0. 6%0) C.0
8" Oy 21.4%0 ~ 27. 3%0 ( 24. 4%0) 0 C
34 813 CPDB O
+4.6%0 ~ 0.3%o ( 0.4%0) 3" Ogyon 8" Cppp
23. 5%0 ~27. 8%o( 25. 8%o0) Co, .
13 —
8" Copy 5. 4%0 ~ . 0%0( 3.6%0) 8" Ogyon o
16. 4%0 ~ 23. 7%0( 19. 9%o0) o
8" Copy 8. 1%0 ~ . 2%0( 5. 9%0) 8" Crpp
8" 0wy 13.5%0 ~ 21. 1% ( 16. 4%0) (
3). Y O
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Table 2. Carbon and oxygen isotope composition in stratal calcite and dolomite
8" Cppp /%o 3" Osmow /%o
Qte2445 2.0 21.4
01e24-20 0.7 24.4
Q12426 0.4 23.8
GG2445 0.8 27.3
GG2446 0.5 25.2
Q24 Frd4 0.1 26. 8 3
Q21 Frdd 0.3 27.8 3
Bscd 4.6 23.8 21
Bsc2 4.1 24.5 21
Bsc3 4.0 26. 1 21
Vbsg- 4.0 23.5 21
Vbsg2 0.2 25.9 21
Vbsg4 0.2 26.5 21
Vbsg5 0.2 27.8 21
Vbsg-6 0.2 25.5 21
3 N N
Table 3. Carbon and oxygen isotope compositions in hydrothermal calcite and dolomite
8" C /%o 3" 0%0
GG39-09 3.4 18.6
N58+3 3.4 19.6 3
N58-B4 3.1 17.4 3
N58-B119 4.0 23.7 3
N24-B124 4.1 16. 4 3
S51-B70 5.4 21.7 3
S51-¥74 4.7 21.8 3
GG2709 .1 15.7
GG2740 5.2 13.5
GG2741 6.6 15.8
GG2742 3.9 14.9
N58-¥6 4.4 16. 4 3
N67-+35 8.2 18.4 3
N16-B60 .1 17.7 3
N58-B118 4.8 13.8 3
Q21426 4.2 21.1 3
Q024 -B137 8.1 16. 8 3
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Table 4. Composition of sulfur isotope in the Gongguan-Qingtonggou Hg-Sb deposit
o)) 3%S/%o
GG39-09 1 8.5
GG39-06 1 8.5
GG39-08 1 9.4
GG2743 1 8.4
GG27-04 1 7.9
Q12401 1 7.9
Q12402 1 7.9
Qtg2447 1 4.0
18 4.2 ~9 1
16 2.0~8.8 2
45 3.3~11.6 1
16 4.8 ~11.3 2
7 5.5~11 3
3.4~8.6 1
4 5.6~8.2 2
64 x10° 74 x10° ¥Sr/*Sr 0. 7089
0. 7098
(0.7078 ~0.7089) B
> Sr 230 x 10° 54 x10° "' Sr/
%Gy 0.7109  0.7105; Sr
39 x10° ~224 x10° ¥'Sr/¥Sr
0.7107 ~0.7174, SPD39
Sr 1650 x 10
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5%S/%0 °
6 _ 84S Y8y /%Sy (0.7105 ~0.7174)
Fig. 6. 8"S statistical diagram of Gongguan— (0. 70889 0.7098)
Qingtonggou Hg-Sb deposit. °
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5 N N
Table 5. Sr isotopic composition Hg and Sb values of ore and country rocks
w(Sr) /10 w(Rb) /10 878y /36 Sy w(Hg ) /% w(Sb) /%
N58-¥56 230 — 0.710918
N24-H11 78 — 0.710717 0.13 0.04
N24-H12 106 — 0. 713600
N24-H16 39 — 0. 712587
N14-H21 223 — 0.717477 3.99 0.02
S50-H24 206 — 0.715106 2. 66 54.62
SM21-H26 222 — 0. 715954 8.22 3.91
SPD39 ) 1650 — 0. 712572
02181 — — 0.714713
024-H3 44 — 0. 715990
Q24-H8 54 — 0.710538 0.0008 ~0 .1 0.22
Q24-H10 224 — 0.714277 0.96 0.039
Q021-¥rd4 64 — 0. 708895 0. 000367 0. 0008
0244154 74 — 0. 709826 0. 000348 0. 0006
3.

2r °

= 78y /%Sy Hg.Sb
_or C 7 Hg.Sb
X
o -1 Sr o
T
I 2f
b 3.5

3+

4 -

T R—— R — - ®Ph/**Pb  18.243 ~18.643 *"Ph/*™ Pb
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Fig. 7. The positive correlation between Strontium isotopic

15.393 ~ 15.663 ** Pb/** Pb 37.593 ~
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composition and mercury (data from reference 3 ).
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Fig. 8. Lead isotope composition of ore minerals.
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Table 6. Pb isotopic composition of Gongguan-Qingtonggou Hg-Sb deposit.
206 p}, /204 P}, 27pL, /2% P}, 208 p}, /204 P}, t/Ma
N14-¥55 18.422 15. 557 38.010 104 3
N31¥11 18. 361 15.634 38.377 245 3
N40431 18.243 15.393 37.593 23 3
N40-+¥42 18. 321 15.579 38.211 206 3
N40-+¥42 18. 335 15.614 38.178 239 3
N40¥31 18.243 15.393 37.593 23 3
N55-4421 18. 321 15.579 38.211 206 3
N55-F422 18. 335 15.614 38.1778 239 3
SM21+¥3-5 18. 461 15. 588 38.076 114.7 3
S5-428 18. 466 15.614 38.222 143.9 3
S50-+38 18. 449 15.593 38.13 129.8 3
Q21-¥106 18. 544 15. 589 38.133 54.7 3
Q2114 18. 643 15. 628 38.138 31.9 3
QH2945 18. 495 15.598 38.122 102. 4 3
QH2922 18.371 15.572 37.922 160. 2 3
Q24-¥75 18. 501 15. 663 38.577 179.5 3
S51-436 18. 082 15. 5841 38. 000 385 3
Q21-Br421 19.222 15. 6333 38. 104 3
Q021-Br422 19. 169 15. 675 38.365 3
Q21-+rd4 20. 022 15. 673 38.136 3
Q21-Br46 21.794 15. 828 38.090 3
Q21-Br54 22.115 15. 824 38.442 3
Geokit =
4 -pH N
1
1 M . 1984:189-214.
2 R . 1984 :1-66.
3 D . 1986:1426.
4 1980 (4) :236242.
5 - I 1981 (1) :186-92.
6 I 2001 10(2): 9140L1.
7 - N I 2003 12(1):19-35.
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Geochemistry of Gongguan-Qingtonggou Hg-Sb deposit in Xunyang Shaanxi Province

ZHANG Ying' > CHEN Yan5ing’* QI Jiping® LENG Cheng-biao' > ZHAO Cheng-hai' >

(1. State Key Laboratory of Ore Deposit Geochemustry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550002 China;
2. Graduate School of Chinese Academy of Sciences Beijing 100039  China;
3. Open Laboratory of Orogen and Crust Evolution Peking University Beijing 100871 China;
4. Key Laboratory of Mineralization Dynamics Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China)

Abstract: Gongguan-Qingtonggou Hg-Sb deposit in Xunyang Shaanxi Province is controlled by both strata and
faults and ore bodies occur in the faults at each level in the dolomite of the Devonian Gongguan formation. Hydrogen
and oxygen isotopic study indicates that the oreforming fluid is dominated by meteoric water. Carbon and oxygen iso—
topes reveal that the formation of hydrothermal calcite is closely related to the strata. The carbon isotope composition
of the hydrothermal calcite is not completely consistent with that of ore-bearing strata due to the organic carbon in the
strata mixed with the ore-forming fluid. Moreover the sulfur is derived from the decomposition of sulfide or the re—
duction of sulfate in the strata while the lead is derived from a deep source and displays the characteristics of lead iso—
tope in orogenic belt. Sr isotopes in ores and wall rocks indicate that the main oreforming material such as Hg and Sb
is carried by the fluid with high *Sr/*Sr value that is derived from a deep source.

Key words: Gongguan-Qingtonggou Hg-Sb deposit; oreforming fluids; isotope; geochemistry



