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A tentative discussion on genesis of lead-zinc deposits in northwest Hunan

YANG ShaoXiang and LAO KeTong
(Jishou Institute of Geology for Mineral Resources, Hunan Academy of Geological Survey, Jishou 416007, Hunan, China)

Abstract

This paper describes in brief the metallogenic geological background of lead-zinc deposits in northwest Hu-
nan. Based on a study of stable isotope composition of the Luota, Huayuan and Fenghuang lead-zinc-mercury de-
posits, the authors analyzed the characteristic values of the source area, studied sulfur isotope compositions,
made a sulfur source analysis, and recounted carbon and oxygen isotope compositions of unaltered wall rock (nor-
mal limestone), slightly altered limestone and calcite. In the light of hydrogen and oxygen isotopic compositions
and general characteristics of mineral inclusions, the paper further probed into such metallogenic physical and
chemical conditions as ore-forming temperature, pressure, salinity and methane concentration, and chemical
properties and pH and E}, values of ore-forming fluids. On such a basis, a metallogenic model for lead-zinc de-
posits in northwest Hunan is tentatively put forward. The lead-zinc deposits in northwest Hunan are typical Mis-
sissippi Valley-Type lead-zinc deposits.
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Fig. 1 Regional tectonic sketch map of the lead-zinc deposits in northwest Hunan
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Table 1 Element concentrations in limestone dolomite 2

and shale wy 10~ °

He Pb  Zn PBa B Ti Mn Cu 2.1
0.16 7.03 52.4 58.5 10.7 62 112.9 5.89 9 1
0.42 9.68 89.5 127.0 8.33 536.6 100.0 18.36 1 7 )
0.15 3.19 59.5 252.0 5.75 111.2 139.6 5.49
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Table 2 Carbon hydrogen and oxygen isotopic compositions of the Huayuan deposit
35 Cppy %o 3D %o 3 O0svow %o 3" O0ppi %o
H1-2 -0.99 18.03 —12.45
H2-3 -0.97 21.30 -9.27
H5-7 -0.73 21.10 -8.06
HI-1 -0.57 23.05 —7.58
H3-5 -0.30 22.81 —7.81
K3a-1-1 -0.05 21.95 -8.64
L16-4 0.29 22.06 —8.54
L16-6 0.46 21.49 -9.09
K3a-1-2 1.35 25.05 -5.625
H1-33 -51.29
H1-34 —38.40

(1] 405 . 1991. . 1~147
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Table 3 Carbon and oxygen isotopic compositions of the Fenghuang deposit
83 Cpp %o 3"%0ppg %o 3" 0svow % 80 %o
TZCl1 -0.43 -13.27 17.18 -0.37
TZ2C2 -1.56 -13.82 16.61 1.54
TZC6 0.04 -12.38 18.10 1.93
TZ7C6 -3.51 —-15.55 14.83 2.43
TZC6 -3.47 —15.45 14.93 2.53
TZC7 -9.98 =7.10 23.54 11.14
TzC7 —-1.01 -13.70 16.74 0.57
TZC8 -1.29 —14.83 15.57 -0.61
TZC9 -1.14 —13.65 16.79 1.72
TZO'5 -3.11 —15.45 14.93 2.53
TZO'S 0.18 —-12.42 18.06 1.89
TZO6 —-1.32 —14.83 15.57 0.74
TZO21 18.23 0.254
TZ0O22 18.83 0.567
1 146.6C 2 30 1000Ina =3.38x10°T"%2~-3.4 1000Ina
- =3.2x10°T"2-2.0 1000Ina - =2.78x10°T"2-3.39
4 8180
Table 4 hydrogen isotopic composition of the Fenghuang deposit
dDgviow 0o
BC-1 -22.6
BC-3 -75.7 L16-4
BC-4 ~40.4
BC5-1 A 30O 22.05%o
BC-5-2 —45.8 18
BC-9 —33.4 670
BC-11 ~75.3 0.06%o
oC 0.17%o
5 2.3
Table 5 Carbon and oxygen isotopic compositions of carbonates
in the Longshan Luota deposit .
3 _ 0,
35Crp %o 8 Oppy %o ) 6°C 0.47%o0
0.29%0~ —0.99%0 &'%0 21.60%o
Ht5 -0.13 -10.31
- 18.03%0~23.05%o
M J0.48 0 ~1L93 21.30%0 ~23.05%o
He +0.02 -9.51 " "
n)
Htl -=0.02 -9.57 5°C 070
813C @
@ MO SMOW
18
10%o 30%o 310 370
1980
30 24%o ®
30 22.47%0
1989 5130
21.49%o 3 C
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3180 14.83%0 ~ 18.83%0
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14.83%0 ~ 14.93%o0 15.57%0 ~ 18.10%0 22
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Table 6 8'30 values and calculated §'30 values of calcites from the Huayuan deposit
30 %o
. ) @® ©) ©)
¢ v 0 A= —3.39 A--1.84 A= —2.89
B=2.78 B=2.70 B=2.78
H, 23.05 14.10 13.78 14.50 14.42
H, » 21.30 13.26 12.04 12.76 12.68
H,-» 18.03 9.98 8.76 9.48 9.40
H;_5 22.81 14.76 13.54 14.26 14.19
Hs_ - 220 22.00 13.95 12.73 13.45 13.37
tio—4 22.06 14.01 12.79 13.51 13.43
t16—6 21.49 13.44 12.22 12.94 12.87
K3a-1-1 21.95 13.90 12.68 13.40 13.32
K3a-1-2 48 25.05 12.76 11.66 12.26 12.22

O ®Onail 1969 @Rye 1969
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Linkan THMS-600
+0.2C
7
3.1
3

90 %
2% ~3%

NaCl KCl

8% ~—10%
85% ~95%
7

20~40 p?

3% ~5%
3.2

5% ~15% 190C 99C

2X4 ym?

2X4~10%16 pm?

Table 7 Fluid inclusions characteristics of the minerals from the lead-zinc-mercury deposits in northwest Hunan

% pm T T
G-1 13~15 3~5 231
G2 15 2 190
G-3 13~15 6—~8 210
HT-1 15~18 4~10 207
HT-2 13 4~8 190
HT-3 15~18 4~10 155
HT-4 - 5~15 152
HT-4 8~15 8~20 240
HT-4 79~85 215
BT-1 13~15 8§~12 187
BT-2 15 6 180
T-1 15 8 185
T-2 13~15 6~12 180
T-3 15~20 4~5 237
-1 15~20 3~5 230
2 10 3~5 99
T, 102~115
T, 115~135
BW, 8~12 4X2~8X2 129~147 141
BW,, 5~10 4x3~12%8 92~130 109
BW; 10 90 4X3~16X10 130~143~270 136
BY, 5~8 8x4~10x4 112~127 120
BY, 10~12 4X4~6X4 116~127 127
BY; 8~10 8§X6~12x8 112~132 122
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195~200C w NaCly, 39.2%
94~89C 23.92%  14.89%
w Na-
Cl,, 1.5% ~13.2%
26% 5.3% ~12.8%
15% ~39%
6
10 %
200°C
190~99C w NaCly,
89C 6.2% ~ 7.0% 6.6% 9.2% ~
200~89TC 10.08% 9.64%
173 ~ 109C -
132.6C 5%
160
~110T 3.5
102~115C
108.5C 115 ~ 135 405
125C 20 18
3.3
227 X 10° ~ D Mg? "
415103 Pa 348 X 10° Pa Ca®" Na?* K"
0.9~1.38 km 1.15~1.20 km Mg>" >Ca>* >Na' >K" Cl™
° 161.7 X 105~ 658 X 10° Pa Cl- >S0O;” >F
338 < 10° Pa 1.3 km CO,>CH,; >N, >CO>H,
1.5 km
3.4
Mg * T5pg g 177.83pg g
2005 10 12

405 . 1993 12
405 . 1991 12
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Ca** 29.65 png g 57T.4 pg g Pb Zn
Ca Mg 0.35
Mg?* 12.98 pg ¢ Ca®?
545.6 pg g Ca Mg 42 Ca®* Mg?"
Ca Mg Pb Zn
@ Cl™
©) CO, H0
H,0>C0, > CH, i
>N, >H, CO,>H,0>
N,>CO>CH,>0O2>H, H,O €,q!
B e 24 3 Ol n 3
CO,
CH4 € 1S
“ ” @ “ »
@
©)
@
1
2
3.6 pH  E, 3
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4
pH 6.82
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—0.3019
PbS ZnS
4
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