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Fluid inclusion studies of L.ongshang tin-polymetallic deposit
in Xitian ore field, eastern Hunan Province
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Abstract

The Longshang ore deposit is a large-size tin-polymetallic deposit in the Xitian ore field, eastern Hunan
Province. Fluid inclusions in fluorite and quartz from the skarn and fracture zone altered rocks of the Longshang
tin-polymetallic deposit were studied by such means as petrography, microthermometry and Laser Raman Spec-
trometer analysis. The results show that fluid inclusions are composed of NaCl-H,O type fluid inclusions ( Type
A), CO,-rich two-phase inclusions (Type B), and CO,-bearing three-phase inclusions (Type C). Type A com-
prises single-phase liquid inclusions (A;) and two-phase liquid-vapor inclusions (A;); Type B includes CO,-rich

two-phase inclusions; and Type C consists of CO,-bearing three-phase inclusions which have been homogenized
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into LHZ()(CI) and CO,-bearing three-phase inclusions which have been homogenized into Vo, (G). The ho-
mogenization temperatures of the three ore-forming stages are 290 ~380C for Stage I, 210 ~240C for Stage
II, and 90 ~190C for Stage III. At the early stage of the ore-forming process (Stage I), fluid inclusions of
CO,, NaCl-H,O and NaCl-H,O-CaCl, types which had close homogenization temperatures were associated with
each other, and the main ore-forming fluids were CO, and NaCl-H,O with small amounts of H,S and CH,. At
the late stages of the ore-forming process (Stage 11, III), the main ore-forming fluid was NaCl-H,O. According
to characteristics of the fluid inclusions, high *He/*He ratios and the existence of lots of mafic microgranular in-
clusions, the authors consider that the ore-forming materials of the Longshang tin-polymetallic deposit were de-
rived from multiple sources. The ore-forming fluids were mixed with mantle, crust and atmospheric water. Un-
der the control of igneous and surrounding rocks, the mantle ore-forming fluids played a key role in mineraliza-
tion at the early stage of the ore-forming process.

Key words: geochemistry, fluid inclusion, mantle fluid, mineralization, tin-polymetallic deposit, Long-

shang, eastern Hunan Province
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Fig. 1 Geological map of Xitian ore field

C,h—Lower Carboniferous Yanguan Stage D;x—Upper Devonian Xikuangshan Formation Dj;s—Upper Devonian Shetiangiao Formation D,g—

Middle Devonian Qizigiao Formation D,z—Middle Devonian Tiaomajian Formation yx—Granite porphyry 1—Early Yanshanian granite 2—

Late Yanshanian granite 3—Geological boundary 4—TFault 5—Skarn ore body and its serial number 6—Structure-skarn complex ore vein and its

serial number 7—Greisen tin ore vein and its serial number 8—Altered shatter zone ore vein 9—Diorite
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Fig. 2 Photos of different types of fluid inclusions under microscope from Longshang tin-polymetallic deposit
a and b—Two-phase NaCl-H,O type inclusions Type A, in fluorite c—Two-phase NaCl-H,O type inclusions containing xenocrysts Type Ay

in fluorite d—Two-phase CO,-type inclusions Type B in quartz e and f—Three-phase CO,-type inclusions Type C in quartz
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Table 2 Types of fluid inclusions and their distribution in minerals of Longshang tin-polymetallic deposit

% pm
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Fig. 3 Histogram showing total homogenization temperatures
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3
Table 3 Microthermometric data of two-phase NaCl-H,O type inclusions in quartz or fluorite from
Longshang tin-polymetallic deposit
tw T L C 1 C wNaCly % p gem® ¢ HO %
20
LS-18 -20.8 —-4.8~-5.1 160~190 32 7.6~8.0 0.938~0.964 10~15 NaCl-H,O
21
XTLS-5 -21.0 —-1.5—-1.8 195~220 35 2.5~3.0 0.865~0.890 15~20 NaCl — H,O
XTLS-5 -20.8 —-0.3—-0.6 120~ 175 40 0.5~1.0 0.900~0.947 10~12 NaCl-H,O
XTLS-5 -20.8 +2.7—+4.5 105~115 10 0.5~1.0 10~12 NaCl-H,O
XTLS-8 -0.5~-0.8 95~110 11 0.9~1.4 0.900~0.947 10~12 NaCl-H,O
XTLS-8 -21.0 -0.5—-0.8 120~160 44 0.926~0.958 10~12 NaCl-H,O
XTLS-11 -20.8 —-1.2—-1.5 140~160 8 2.0—2.5 0.926—0.941 10~12 NaCl-H,O
XTLS-11 -22.0 —-9.1—-8.2 210~240 21 12.0~13.0 0.927~0.950 15~20 NaCl-H,O
XTLS-11 -52.0 —12.8~-15.5 340~380 12 16.8~19.2 20~30 NaCl-H,O-CaCl,
LS-15 -21.0 —-1.0~-1.2 150~165 18 1.7—-2.0 0.918~0.930 10~15 NaCl-H,O
LS-19 -20.8 —-0.5—-0.8 105~115 11 0.9~1.2 0.955~0.961 10~12 NaCl-H,O
LS-19 -21.0 -1.0~—-1.2 120~160 40 1.7-2.0 0.916~0.949 10~15 NaCl-H,O
LS-19 -22.0 —-5.1—-5.5 310~330 11 8.0~8.5 0.749~0.782 20~30 NaCl-H,O
22
L.S-22 -20.8 —-1.5~-1.8 340~380 17 2.5~3.0 20~30 NaCl-H,O
-21.0 —-2.5—-2.7 290~340 21 4.2~4.5 0.698~0.776 10~12 NaCl-H,O
[ Ly thy— LHZ” w NaCly — o— ¢ H,O —
4 CO,
Table 4 Microthermometric data of CO,-type inclusions in quartz from the Longshang tin-polymetallic deposit
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Cy -57.5 +6.0—+6.5 27—29 28~29 340350 8§ 6.6~7.5 0.630~0.671 60 20 20
G -58.5 +7.0~+7.5 27~29 340~360 4 4.8~5.9 0.282~0.303 40 25 35
LS-15 C -56.8 +8.5~+9.0 2728 320~330 7 2.02~3.0 0.671~0.688 65 35
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w NaCl — 0—CO;, x B CO, V— L—
401 S £ L
OCOK M th ) 4
35) EINaCl-H,0-CaCl,2% B {1 4k
B NaCl-H,0% 2 {1, 5 4%
30
4.1
25
& 1988
&~ 20
< 1993 2003
15 3 5 3 A CO,
10 B CcO, C 5
5 Al
80 120 160 200 240 280 320 360 400 Ay CO;, B Lino
b/C CO, G Veo
4 CO, G CcO,
Fig. 4 Histogram showing homogenization temperatures of Vo
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5
Table 5 Laser Raman spectroscopic analyses of gas phase fluid inclusions in quartz or fluorite
from Longshang tin-polymetallic deposit
x %
CO, H,S CH, SO, H,0 cO 5, N, H,
20
LS-18 1 85.9 2.1 12.0 100
LS-18 2 70.5 12.8 5.9 10.8 100
21
XTLS-5 3.7 17.1 67.3 7.8 4.1 100
XTLS-11 1 81.5 18.5 100
XTLS-11 2 73.5 11.5 15.0 100
LS15 1 6.1 79.5 2.7 6.5 5.2 100
LS-15 2 14.2 10.0 15.0 47.5 8.6 4.7 100
LS-19 38.0 3.8 3.1 52.3 2.8 100
22
L.S-22 49.4 5.9 9.2 30.1 5.4 100
x %
6
Table 6 Laser Raman spectroscopic analyses of liquid phase fluid inclusions in quartz or fluorite
from Longshang tin-polymetallic deposit
x % x mol L
CO, H,S CH, SO, H,0 HS SO;~ CO;~  HCO;  NOj
20
LS-18 1 39.9 4.3 2.6 53.2 100 0.3 0.9 0.7
LS-18 2 37.5 7.6 8.3 46.6 100 1.1 0.3
21
XTLS-5 12:5 87.5 100 1.4 0.7
XTLS-11 1 10.4 5.9 83.7 100 0.6 0.4
XTLS11 2 28.6 10.5 60.9 100 0.3
LS15 1 7.0 7.7 85.3 100 0.2 0.6
LS-15 2 8.0 7.4 84.6 100 0.2 0.6
LS-19 11.4 21.4 67.2 100 1.5 2.4
22
LS-22 18.2 8.2 16.3 57.3 100 1.8
x %
4.2
1 290~380C
Il 210 ~240C I 90 ~ -
190C 1 00, NaCl-H,O  Na- exg TDM S
Cl-H,0-CaCly " Nd Gilder et al. 1996
CO,  NaCl-H,O H,S Chen et al. 1998
CH, I 2003
NaCl—HZO -

He Ar
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