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Fig. 1 Geological sketch map of the Xitian ore field (1—Quaternary; 2—Lower series of Carboniferous; 3—Upper member of

Xikuangshan group of upper Devonian; 4—Lower member of Xikuangshan group of upper Devonian; 5—Shetiangiao group of
upper Devonian; 6—Qixingiao group of middle Devonian; 7—Tiaomajian group of middle Devonian; 8—Upper Ordovician; 9—
Sampling location; 10—Fine-grained granite in early Yanshanian; 11—Medium-grained porphyritic granite in Indosinian; 12—
Geological boundary; 13—Faults; 14—Complex syncline; 15—Quartz-tungstem vein; 16—Skarn type ore body; 17—Altered rock
type W-Sn-Pb-Zn vein in fracture zone; 18-Tectonic position of study area; QCZ—Qinhang Combined Zone): (a) Modified by Ref. [2];
(b) Modified from 1:50000 geological map
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Fig. 2 Specimen of quartz vein type ore from Xitian ore field: (a) Wolframite-bearing quartz vein in Longshang deposit; (b)

Pyrite-bearing fluorite vein; (c) Wolframite-bearing quartz vein in Heshuxia deposit; (d) Pyrite-chalcopyrite-bearing quartz vein in

Goudalan deposit
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Table 1 Sampling location of Xitian ore field
Sample . . . Mineralization
umber Sampling positon Lithology stage
HY1-1 Section 2, Huiyuan mine, Heshuxia deposit Wolframite-quartz vein Early stage
HY3 Pit, Huiyuan mine, Heshuxia deposit Wolframite-quartz vein Early stage
HYS Huiyuan mine, Heshuxia deposit Wolframite-molybdite-quartz vein Early stage
HS1-1 Pit, Huapeng mine, Dahu village, Goudalan deposit Wolframite-quartz vein Early stage
LB1-4 Civil pit, Longbei group, Longshang village Wolframite-quartz vein Early stage
LB2-1 Civil pit, Longbei group, Longshang village Wolframite-quartz vein Early stage
LB3 Civil pit, Longbei group, Longshang village Wolframite-molybdite-quartz vein Early stage
HS-3 Pit 2, Huapeng mine, Dahu village, Goudalan deposit Pyrite-chalcopyrite-quartz vein Middle stage
LS6 Section 288, Longshang deposit Chalcopyrite-arsenopyrite-quartz vein Middle stage
LS2-2 Section 228, Longshang deposit Pyrite-fluorite-quartz vein Late stage
MWS-2 Pit, Longbei group, Longshang village Flourite vein Late stage




#2645 5 W

ARUHHH, S5 B HOT HHAT SRR R R A 1111

25 um

B3 SRR IR B (Wol—BA5H7): (a) VIS A8 Fan 2k S T a RO ZEAREEA: (b) Ta BQEEMK; (o) La
A (d) TIZEEA R T o BESEMR; (o) IRAEMEEA; (O IR A
Fig. 3 Fluid inclusions of different types in Xitian ore field (Wol—Wolframite): (a) IV type bearing halite daughter minerals

fluid inclusions associated with Ia type fluid inclusions; (b) I a type fluid inclusions; (¢) [ a type fluid inclusions; (d) 1II type and

I b type fluid inclusions; (e) Secondary inclusion; (f) II type fluid inclusions
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Table 2 Thermometric experimental data of fluid inclusion from the Xitian ore field

Sampl HOst o ype N Sizeum  f1% IC tmidC  tma/C fo o ge My
ample e ize/um . ice i
P mineral P H ’ m.cO, ’ - fn.co, " %
[a 45 32-13.7 10~50 ~143—3.6 187~348 6.9~18.2
Quartz- [b 26 44~124 6085 9226 202-382 4.3~13.1
(molybdenite)- Quartz
wolframite vein Il 8 5.7-100 25-35 —58-56.9 7.5-9.1 27.8~30.5 277~364 1.8~4.9
NV 2 8093 1015 282-301
Quartz-(wolframite)- [a 26 44~155 10~50 22546 122278 7.3~24.4
. Quartz
sulfide vein I 3 88119 50~80 —55.9~58.9 27.0~30.8
Quartz-pyrite- .
Fluorite lTa 17 55-547 8<35 —3.2~0.1 92172 0.2~53

fluorite vein

N—Frequency; f—Volume fraction of vapor; ¢ o, —Melting temperature of CO,; ty, i.c—Final melting temperature of ice; ¢y, c—

Melting temperature of CO, clathrate; ¢, co, —Partial homogenization temperature of CO,; f,—Homogenization temperature.
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Histogram of homogenization temperature and salinity in fluid inclusions from Xitian ore field: (a), (b)

Quartz-(molybdenite)-wolframite stage; (c), (d) Quartz-(wolframite)-sulfide stage; (e), (f) Quartz-pyrite-fluorite stage
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Fig. 5 Raman spectra of fluid inclusions in wolframite quartz veins of Xitian ore field: (a) [ a type fluid inclusion at early stage; (b)

II type fluid inclusion at early stage; (¢) 1 a type fluid inclusion at early stage; (d) I b type fluid inclusion at early stage; (¢) [ a

type fluid inclusion at middle stage; (f) I a type fluid inclusion at late stage
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Ore-forming fluid of quartz-vein type tungsten deposits,
Xitian orefield, eastern Hunan, China

XIONG Yi-qu"?, SHAO Yong-jun" % LIU Jian-ping"?, WEI Han-tao" %, ZHAO Rui-cheng"*

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and
Geological Environment Monitoring, Ministry of Education,
School of Geosciences and Info-Physics Central South University, Changsha 410083, China;
2. Key Laboratory of Non-ferrous Resources and Geological Hazard Detection,

School of Geosciences and Info-Physics Central South University, Changsha 410083, China)

Abstract: According to cross-cutting relations and minerals assemblages, three stages were cataloged in the vein type
deposits: early quartz-(molybdenite)-wolframite veins, middle quartz-(wolframite)-sulfide veins and late quartz-pyrite-
fluorite veins. Based on detail petrography of fluid inclusion assemblage (FIA), fluid inclusions of three stages were
studied by microthermometric and Raman microspectroscopic analysis. Mainly aqueous and CO,-H,O three-phase
inclusions in quartz-(molybdenite)-wolframite veins, liquid-rich aqueous and CO, two-phase inclusions in
quartz-(wolframite)-sulfide veins and only aqueous inclusions in quartz-pyrite-fluorite veins were found. The results
show that the homogenization temperature of the fluid inclusions decreases from early veins to late veins, while the
salinities of fluid inclusions increase in middle veins and decrease in late veins. According to Raman microspectroscopic
results, the fluid inclusions of three stages is mainly H,O, moreover, minor CO,, rare H,S, CH4 and N,. The metals
precipitation are fluid immiscibility caused by CO, escaping in early stage, fluid mixing in middle stage and natural
cooling of fluid system in late stage.

Key words: ore-forming fluid; quartz-vein type; tungsten deposit; Xitian
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