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Abstract

The Xiaodushan quartz vein type tungsten deposit in Dunhuang, Gansu province, is located in the western
section of the Liuyuan-Shujingzi rift zone of the Beishan metallogenic belt. After detailed investigation and explo-
ration, the resource of the deposit has reached the scale of a large tungsten deposit. On the basis of field observa-
tion and systematic sampling, the fluid inclusions in veins of different ore-forming stages have been comprehen-
sively studied by means of petrographic analysis, Laser Raman spectroscopy, microthermometry, and hydrogen,
carbon and oxygen isotopes analysis. The results show that there are two types of inclusions in quartz veins:

gas-liquid two-phase (type 1) and CO, liquid-phase bearing three-phase (type II). In stage I , the fluid is charac-
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terized by medium-high temperature and medium salinity; in main stage (stage II), the fluid is characterized by
medium-high temperature and medium-low salinity; in stage Il the fluid is characterized by low temperature and
low salinity, and the homogenization temperature is positively correlated with salinity. The 8D and 8O values of
the inclusions in quartz range from —98.3%o to —76.4%o and from 0.8%o to 5.4%o, respectively, indicating a mixture
of magmatic water and meteoric water. The §°C and 3O values of the calcite fluid range from —0.26%o to —0.73%o
and —1.26%o to —3.73%o, indicating that the carbon was probably derived from Marine carbonate rocks and had
oxygen isotope exchange with meteoric precipitation during the late evolution. Both the early and main ore-for-

ming stages were affected by meteoric precipitation, and the obvious fluid mixing occurred in the deposit, which

was the main factor of mineralization in this area.

Key words: geochemistry, ore-forming fluid, hydrogen and oxygen isotopes, carbon and oxygen isotopes,

fluid mixing, the Xiaodushanxi tungsten deposit
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Fig. 1 Tectonic setting (a, modified after Li, 2009) and simplified geological map (b, after Chen et al., 2009) of the Xiaodushanxi

tungsten deposit in Dunhuang
1—Quaternary; 2—The 6th lithologic member of the Lower Permian Hongliuhe Formation; 3—The 5th lithologic member of the Lower Permian
Hongliuhe Formation; 4—The 4th lithologic member of the Lower Permian Hongliuhe Formation; 5—The 3rd lithologic member of the Lower
Permian Hongliuhe Formation; 6—The 2nd lithologic member of the Lower Permian Hongliuhe Formation; 7—The st lithologic member
of Hongliuhe Formation of Lower Permian; 8—Middle Carboniferous Maotoushan Formation; 9—Basalt; 10—Albite quartz porphyry;

11—Diorite porphyrite; 12—Diabase; 13—Fault; 14—Ore body

RN AT RS TR F L e B BOR R LI AT DT T EW W W72, Ul 7 e i Ae s, 2 s
B EARK ML B R 2 Lk A 1507 feily TR,

AL TR LR Py R XN BRI 1 2528, 250 — B I Fs Fo 2 A 47V AL W 2 A )t [ 5, 2 mi
EYEA R R R ATT R IEWEMEB By, WZ TR AT, B 80 F L, FE, BT, A 120 o4
e N OEBGH A B S A B i R T LS AR VR LS AR A,
L P WA RARAS BRI AL, NWEF 5 T2 AU BW [ 32 FAG 1 W2 Wi i A i
NE [a] f BT 2B/ N, Z @A X IIE B, BT 38 10 m, XEAEPE [ 6™ (i ™ (AR i) Se B2 A



614 R

Hh 5 2022 4F

IR VAR 7 R S s 2 N YT /N o e
BENRAF T LM 20 5 — DU E PR B T 50 o T
L7 R0 RN RH I i S S AR A P EA R SR I B o =
AT BKGE 1) 5 TS5 A 1) A Y (R R 0455, 2009)
DT VI, JCIEAEOE [ Vel 5 |, 4 TR il 18l 5 &
R RBS 1 S i e it

BEE AT ARZA IXRIBIFFE (R F 55, 2009) , 4
XN FEZE P ARSE T &g HBUER, P,
TERGLIN A A R ) (8 2a~d) . ARIE A
PEZH B RHE B DX R B GE LD 4 53 1 6 1
AR MRS A BEA O W Z k. Forp S Ak
B R & KA BREE K T e Sk K ORLED 95 S
Wha A R EEE )R 2 A TR E R R A K

@ RSO EER T BCA LB RANRD e 2 = b
THCA ERA T THCA s 5 = A TR BCA ROy
— BER B A 3 S A P B R B A N K
KRG B RE SR A B R A S IRA =BT
MCE s S A TEB BB AN R @ R B E
BEI TRV 5 3 5575 A P BT B K8 R 2R (L BE K 5
Wb b, N R O O b, S A
PEBCR W2 3l A mege o Sk LU 2H 32 T e TR
R Z W& B RT3, P A RSEF ks
A% H R B FIEE B A

" XN R DA RIURACEA, /N EAE e kA
Ko HEZAMA XK A ARNKE LA
FERGBES IR A RS Sk s SRk . BT

& 1000 um E

B2 SOOI TEES R A 0 ko SO SR 0 AH 24 BE
a. B A A RS T LA T b, ST T AT i P R (5 . P A A0 SR A T SR S B s . B S VAR B S
Qtz—A1 UL ; WE—TBE ™ ; Sch— FH AW ; Py—HT8k1™ ; Ce— W1~

Fig.2 Geological observation and petrographic photos of the ore and mineralized quartz veins from the Xiaodushanxi tungsten

deposit in Dunhuang

a. The quartz veins containing wolframite are cutting across the wall rock; b. The scheelite in the core under the UV Fluorescent Light is light blue;

c. Scheelite metasomatism wolframite or filling in the cracks of wolframite; d. The pyrite has a solid-solvent separation structure

Qtz—Quartz; Wf—Wolframite; Sch—Scheelite; Py—Pyrite; Cc—Chalcocite
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Fig.3 Micrograph of fluid inclusions in quartz from the Xiaodushanxi tungsten deposit in Dunhuang

a~c. Type | gas-liquid two-phase inclusions; d. Type Il three-phase inclusion containing liquid CO,; e. FIA with the same phase state in the same

field of view; f. Inclusions growing in quartz fractures
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Table 1 Microthermometric results of fluid inclusions in quartz from the Xiaodushanxi tungsten deposit in Dunhuang
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Fig. 4 Salinity and homogenization temperature histograms of fluid inclusions in quart from the Xiaodushanxi tungsten

deposit in Dunhuang
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Table 2 Hydrogen and oxygen isotopic composition of fluid in quartz from the Xiaodushanxi tungsten deposit in Dunhuang

and other typical tungsten mines in China
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Fig. 7 Laser Raman measurement of fluid inclusions in quartz vein from the Xiaodushanxi tungsten deposit in Dunhuang
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Table 4 Liquid phase composition of fluid inclusions in
quartz from the Xiaodushanxi tungsten deposit
(data source Chen et al., 2009)

Feis K° Na® Ca** Mg*» Li* F  CI SO* HCO

QIC-1 2.47 10.66 0.22 0.07 0.08 15.53 1.53 3.71
BT-001 0.73 2.73 0.01 0.001 0.001 0.04 4.25 0 0
BT-002 0.34 1.73 0.01 0.001 0.005 0.06 3.76 0 0

BT-003 1.98 252 1.94 0.001 0.001 0.04 5.01 0 0
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AR B IE A VE H (Ramboz et al., 1985; Bailly et al.,
2002; 5KAE L2, 1997 BLSCRUAE, 2011) (A4 i 1
(R ) 1EH (Ramboz et al., 1982; JK 4545 1997
JE AR A, 2008 FHHARSE,2012) B A iy [ 28184
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