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Abstract The quartz vein and skarn, who have closely genetic relationship, are the most important types of W-bearing deposits.
Although both the two type deposits formed during the magma differentiation process from the alkali feldspar granite magma to the
transition fluid, then to the magmatic hydrothermal fluid, they are different in geologic characteristics and the ore-forming fluid. Based
on the studies of geology and fluid inclusion of Yaogangxian quartz-vein type and Shizhuyuan skarn type W-bearing deposits, it is
recognized that the ore-forming process of the two types of deposits differs since the late stage of magmatic differentiation, and is more
significant in the magmatic hydrothermal stage. In the vein type tungsten deposit, ore material and fluid has a single magmatic origin,
which means no external fluid and material take part in the ore-forming system. Compared to the granite, the content of the gas and
liquid in the fluid inclusion in greisen is higher. The homogenization temperature and salinity of fluid inclusion in quartz are about 350
~150°C and 2% ~8% NaCleqv respectively. The fluid riches in CO,, Na* /K" ratio >1, and the environment biased toward acidic.
In addition to the evolution from magma to magmatic-hydrothermal stage, there are no multi-hydrothermal stages, no obvious boiling
and systematic cooling process. The quarizes from the granite, greisen and quartz vein have a similar narrow range of 6" O value, which
shows that the water/rock ratio of the metallogenic system is low. As the assimilation of the carbonate wall rocks, the alkali feldspar
granite magma in the skarn type tungsten deposit riches in Ca and S. The wide ranges of homogenization temperature of 550 ~ 100°C
and salinity of 2% ~ 35% NaCleqv correspond to multiple mineralization stages. In the late stage of magmatic differentiation and
prograde stage, the magma cryptoexplostion, which occurred before magma solidification, leads to the boiling of the fluid and causes
the high salinity, poor CO, and Na® /K" ratio <1. The escape of the CO, causes a weak alkaline environmental and the widespread K-
feldspar alteration. In the retrograde stage, the meteoric water adds to the system and leads to the rapid decrease of temperature (450
~250°C) and salinity ( <15% NaCleqv). The higher content of Ca>* in the fluid is the key to cause the precipitation of scheelite. At
sulfide stage, the fluid mixing of hydrothermal with meteoric water further causes the decrease of the temperature ( <250°C ), salinity
( <10% NaCleqv) , and a more weak acidic environment. The main reasons cause the fluid differences of the two types of tungsten
deposits are as follows: slightly different magmas; different sedimentary rocks especially carbonate rocks; the different degrees of
explosion.

Key words Tungsten deposit; Quartz vein-type; Skarn type; Ore-forming fluid; Fluid inclusion; Hunan Province
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Fig.2 Schematic model showing the genesis of the Yaogangxian deposit (a) and the geological section of the Shizhuyuan deposit
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Fig.3  Photographs of the fluid inclusions from Yaogangxian

and Shizhuyuan tungsten deposits

945

I Newberry (1996 ) F& A 177 Pl (14 41 4 7 1 vt & BRAR 2 J il
(R I IPEERTIROR YN

2.2 REREERNERE

SARFORMBORGT A A L, PSS R G
AR ) 22 5 T 2o b A4 B 7 VR 2 A i 0 5 AT 1
AEJ7 T
2.2.1 RAREFER—ARAFIE

KRS 0™ ARG TR R ARAL K A s E T B A
YA AT, R R BRI LR & €O,
TR WIS CO, =N A (B 3e) o EREEGE 1, — A
T, WARERBERZRAERASG. SAKEZ
A B BoAEXT B, SR AL AR A B RS
AN o JITRLES , 28 RS A SR P AR A R — A, B
SRR

& REWY 25 REW FENBENARTFA AN
AR BRI AR IR AR IR, A i s S AR
T (F 3e) , X WICHERY KA B BOY BT 308 IS i Ak
MAEUEERSE S, ZH—25M, % AR T A8
BRI . AR AL YO B, 5 A P i AR AL IR
P, SR L BEAIR, L5 A i (B 36 o 2 R A B Bk
IRAE FUE ALY B, R LI R R R A ' CO,
AR EE TR A SOOI LA - KA
i R E R B s A UK b XA A TR N T Rk & A 2 i
NI & AR, CO, MR A 2R A5 K 58 i 2k, IR AR i i B I
JEIEBI APAET
2.2.2 BE A

BAR NTTRARN I TCIE 2 A PR SRy A 1, B %
FF R RS, (A2 AT 1k, A5 fR R T IR B
PR AR AL AR S — R R &, EZEE /A F 200 ~350°CHE
BN, VR RER B — MR AE 2% ~ 8% NaCleqv, JKELE R, 16
R o DA T B AR 2 5 s ko, 5 0 i B AR B I
FERILA A SR A R IR — R B R R B 5 A e kAR L. AN
R DK P PR i -3 2 453l v PRI AR AL, ] 4a . JEAR IR L
FliAs e R A E5cdi B, 2 #i& B 5 Linkam THMS600, 7K 55
)R B ARG B 430 £ 1°C A £2°C

iR AR PRI B 5 AR O, WA A0 2 PR 1 — i B 550
~120°C 3L 2% ~35% NaCleqv, 27 T 8b 15 IR &
(B 4b) o XFME AR ZEAAT RE 27D 37 DL R B 54 41 0
i REAY 525 T A B IR P A A AR
2.2.3  AoRABRS

BRI R AE P R G b BT S b R B 5 T
FERPIR LI E e . BB IR Ak & & CO,,#h
FEARXHIR, L2 G 1E 4B 8w B KRS 97 R & CO,
Jio MHELZ T B REREY IRIIARS CO,, & CO, =tk
WA WL FAE R A R R A o BRSO



£LF]| 2015, 31(4)

946 Acta Petrologica Sinica
10 o I
(a)m TR Sk ®) * LHETA |
o EMEA .o 0: .
8= 30 - A ENA |
o Ay !
— ~ fie !
g oo g s o o
O 5 + WA 7 o
2 2 20 4 SR *
g g i //
B4 i . ¢
£ £ o® a7
1ok ~ <><> K <>/A/
2~ A % 0 []/D’ 7 A
B + - +
PONCAE S
) et = P o A 2
0 ! ! ! ! OG5 A™ T T ! ! | !
100 150 200 250 300 350 400 100 150 200 250 300 350 400 450 500 550
$)—IREE (°C) Y (°C)
&4 BERIEE AT RS R A B R AR -2 — R R A%

(a) A SRR A A, 58 KR U5 G4 L0 (BSOS, 2011a) ¥ 8 50 CRAEBRAE, 2011) HE k1 (EMBAR S, 2010) 5 (b) Fli A7 b

=1

Ly

H

Fig.4 The homogenization-salinity diagram of the fluid inclusion in Yaogangxian (a) and Shizhuyuan (b)
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Table 1 The composition of the fluid inclusion in W-bearing quartz vein, Yaogangxian deposit
WA ( x107°)
75 AR IREA Y]
F- cl- S0,%" Na* K* Mg®* Ca*

1 YGC214B VaE 0. 201 1. 68 2.06 2.47 1.12 - 0.225
2 YGC34A 13 B 506* ik VEE 0.114 6.48 2.29 8.13 0.87 - 0.225
3 YGC58 17 H B 505 Jik £ 0. 087 6.63 1.37 7.26 1.38 - 0.225
4 YGC70 19 FEE230 ik K 0.228 3. 60 0.92 4.51 0.71 - 0.225
5 YGC135 23 J1E% 501 Jik VaE: O - 5.37 0.96 5.72 1. 10 0. 042 0.375
6 YGC149 26 HE 501 ik VaE o 0. 285 1. 64 4. 80 3.52 1.40 - 0.264
21 YGC64  EHEET RS w4 - - 120 0.78 7.80 - -
22 YGC65 SHBETWESE WA - - 75 0.33 2.10 - -

T =" FOR AR AR

BTN (3R 1), PIRET PR BT i MR 1) 1 o 22 S AR K
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Table 2 The 8" 0 values of the quartz and 8D value of the fluid inclusion, Yaogangxian depsoit

5 s R b5 (m) Th(C) 8Dgyow (%0) 51805}:(%0) 8" OHZ()(%O)
1 YGC214B LT (3 B 1370 350 -53.8 14. 4 8. 60
2 YGC34A 13 1B 506% fik 950 350 -57.2 13.9 8.10
3 YGC58 17 #1BE 505 fik 780 350 -57.5 13.3 7.50
4 YGC70 19 1S 230 Jik 700 350 -59.7 12.4 6. 60
5 YGC135 23 1B 501 Jik 540 350 -59.9 13.2 7.40
6 YGC149 26 HEE 501 fik 420 350 -58.8 12.8 7.00
7 YGC192 19 o BE iz #is 172 Jik 700 350 -58.3 13.6 7.80
8 YGC202 19 rf BE 04 601 Jik 700 350 -55.8 13.8 8.00
9 YGC206 19 s B M4 601 Jik 700 350 -54.7 12.7 6.90
10 YGB207 19 o BE iz MIs 180 Jik 700 350 -56.8 12.9 7.10
11 YGC AL A 1 11.8
12 YGC AR KA T 11.1
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Table 3  The characteristics of the ore forming fluid of the vein type and skarn type tungsten deposits
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