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Characteristics and Its Geological Significance of Fluid Inclusions of the
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Abstract: The Wurinitu W-Mo deposit, located in Sunid Zuoqi area in the Inner Mongolia autonomous region, is a large W-Mo
deposit discovered in recent years. The W-Mo orebodies mainly occurred in Yanshanian granite rock body and the nearby con-
tact zone, with the major type of veinlet mineralization. Petrographic study of fluid inclusions suggests that the main types of
fluid inclusions of Wurinitu metallogenic fluid system are two-phase vapor-liquid inclusions, vapor-rich phase inclusions, liquid-
rich phase inclusions and pure liquid phase inclusions. The homogenization temperature and salinity of the fluid inclusions vary
in 130. 0—371. 7 'C (the peak value vary in 160—260 C) and 0. 2% —15. 9% NaCl eqv (the peak value vary in 0. 2% —12.5%
NaCl eqv). The deposit belongs to a medium-low temperature, medium-low salinity W-Mo deposit. Laser Raman spectroscopic
and inclusion groups components studies indicate that gas composition of the ore-forming fluid are mainly H, O and CO., some
N, and O, , and less CO, CH,, C;H,, C;H, and C;Hy, liquid composition are mainly Ca*", Na*, SO, , Cl", some K",
F~, Mg?" and NO; ~, and less Br~ and Li". The ore-forming fluids belong to the H, O-NaCl-CO, system. The hydrogen and
oxygen isotopic compositions of fluid inclusions showed that the ore-forming fluids had lower values of ' Opuer ranging from

—2.11% to —0.11%, and the value of 8Dy ranged from —85% to —108%. The ore-forming fluids came from the mixing

EETE v E S AR 7 SRR A L B AR 2R3 D XS RS ” (No. 1212011085471).
EB B AR (1982—) , B WA 58 A, BN FW IR 50 K ER L 2% 19 B 5% . E-mail: yangzenghai21023@163. com
* BWEE : T, E-mail : jpwang@cugb. edu. cn
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of magma water and meteoric water. Based on the geological and ore-forming fluids characteristics of the deposit, it is conclu-

ded that the Wurinitu quartz vein type W-Mo deposit is a Yanshanian magmatism-related and moderate-low temperature hydro-

thermal system. The ore-forming materials were mainly derived from the depth.

Key words: quartz vein type W-Mo deposit; fluid inclusions; hydrogen and oxygen isotope; Wurinitu; petrology; ore prospecting; ore

deposits.
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Table 2 Gas components and aqueous components of grouped fluid inclusions from quartz in the Wurinitu tungsten and molyb-

denum deposit

== WR-1 WR-4 WR-6 WR-25 WR-26 WR-37
FEM AR LR USRS USRS CEUREES REREE A USRS
CH, 1. 134 0.091 0.138 0. 659 0. 240 0.122
CyHy;+C2Hy 0. 355 0.228 0. 345 0. 641 0. 587 0. 215
C,Hs T T 0.010 0.072 0. 027 o ie
CO, 215. 394 93.991 179. 044 352. 493 204. 057 92.912
H;O 217.082 204. 064 60. 020 421. 716 178. 399 174,747
O 8.623 9. 626 19. 379 9.512 12.011 8. 343
N2 42. 338 45. 142 93. 596 58. 817 63. 648 39. 963
CO 15. 688 11. 242 48.108 93. 460 70.792 13.137
CO;/H20 0. 406 0. 189 1. 221 0. 342 0. 468 0.218
CO2/Ng 3.238 1. 325 1. 218 3. 815 2. 041 1. 480
Lit 0. 038 0.076 0.022 0. 047 0 0.035
Nat 3.617 4. 047 2. 446 3. 891 2.035 4. 490
K 2. 269 3. 439 2.223 1. 949 2. 940 2.434
Mg? T 0. 025 0. 028 0.043 0.031 0. 029 0.021
Ca%" 1. 481 2. 145 3.002 2. 347 2.333 1. 600
F 0. 454 0.263 0. 289 0.671 0. 166 0.372
Cl— 2.968 2.712 2. 757 3.672 2.126 4.532
NO;~ 0 0 0 0 0
Br— 0 0 0. 087 0. 156 0
NO; 2.117 2. 345 2.122 2. 448 1. 823 1. 880
SO 2~ 10. 334 8. 621 6. 971 9. 442 7.319 9.078
(Nat+K*)/(Ca2t +Mg?t) 5. 670 4. 829 2.129 3. 662 2. 756 6. 315
Mg?t /Ca2™ 0. 028 0.022 0. 024 0.022 0. 020 0. 022
Nat /K™ 2.711 2.001 1. 871 3. 395 1.177 3. 137
Na™ /Ca?™ 4. 258 3. 289 1. 420 2. 890 1.521 4. 892
F~/Cl— 0. 285 0. 181 0. 196 0. 341 0. 146 0.153
Cl~ /S0, 2~ 0. 778 0. 852 1. 072 1. 054 0. 787 1. 353
T B B R 2 e S P IR AR A T AR B R R S = AT AT A A T
*3 LHERESBHETESEEMZMKER
Table 3 Hydrogen and oxygen isotope data of the Wurinitu tungsten and molybdenum deposit
jES= WR-1 WR-3 WR-16 WR-18 WR-21 WR-25 WR-26 WR-37 WR-42 WR-47
e E il e (e il e va ol e e ol
MEH 4 g A b A A P A A A A
3O (¥0) 8.7 10. 5 9.6 10. 5 10. 3 10.0 11.1 9.9 12.2 8.5
31)4((%) —99 —97 —105 —103 —8&5 —106 —108 —105 —87 —99
SOk (%) —1.91 —0. 11 —1.01 —0.11 —0. 31 —0. 61 0.49 —0. 71 1.59 —2.11

L R4y, 1 NaCl,CO, ,CH, N, FlI/bf CO,* 4,
R E TR T — A2 57 1) 3 AR 2 (Shep-
herd et al. ., 1985) . 514> B VE H 09 ¢ AE AHAF. BT
DL, 5 H e AT e i B AR D T AR
e B VE R, S8 T A A

Tt A 2 R S RO IR L SO = g A AT R
UNR R e LI 2§ RO TTR N DR LN R S A
AT 0.68~1.01 g/em®, 14 0. 89 g/em® (8 1), 5
REBUA WA AR FE (p<<1. 0 g/ecm®) N

—E.
DAL ZE PR AR 143 T Na™ /Ca™ B LB
1.420~4. 892, F-# 3. 045; Na™ /K" By LL(H N
1.177~3. 395, - K 2. 382; F /Cl” Wy LL Al M
0.146~0. 341,34 0. 217; Cl- /SO,* B ELAE N
0. 778~1. 353,34 0. 983. PJiHH Na™ il CI™ £ L
LRI N RNTIe R R I SR N VA YL N % N R O K % N A
ZJE T & & Na© (K™ (Cl” fil SO,* ; Hik oy Ca™"
Mg*" \F~ \NO, ;b Li" fl Br BHUKIER . -2



1276 o BRB} 22— [ i K23

AR B M R RE ). gt HES PR
Ao EVESOR T B 5 7 14 FL A B8 TE S 80 VR AH 2 43
HL AR AR 3 T B A BT B 7. a0 COL* 4. ot hn
2 A R SR S S R TP AEAE COs™ SR ES
¥

TR ARSI RS L Ho 00, 255~0. 717,
SE$470. 585) Fil CO, (0. 135~0. 311,445 0. 217) Ky
FL.H,O BA 450 03 & w5 K B a4 ok oy
N, Fl O, 5 i85 701 B9 5 %Mﬁ CO.CH,.GH;.
C.H, A1 CHy 544y W SR R 7E, 7l figds
IR T IR AR RE B ESE . 201 D) i dig /R R
AR EE. O A T A B B R
BT F2 R A B I A 3 S 7 R A (T 3). CO,/
N, BESR ML Hy 1. 218 ~3. 815, 34k 2. 186.
CO,/H,O 0. 189~1. 221, F K 0. 474, Lg%
K s B A6 154 5 AR T A 0 R AE I FT g
IR 2 4> 2 5 (W 523055, 2003) . X R ik 5
ARG & B e L 48 B A O,
4.2 MU REZEE.EHMREEYG

T 8 A0 SRR 11 1 — L AT DL AU R AR A AR
T P B 55, 2004) . W0 A AR 35— R BE W] LA
PR R B IR B2 R 8 It R 0 2 A 34— L A
AR BRI A H GADBRN B Bt 1987) Fh /K i e £ 2%
WHBETELR AR p=a+bX Ty +cX T\ (o
R g/cm®; Ty, NI —REECCiaboc BTG
%éﬂiﬁéﬁ(, a :Ao +A1w+A2w2 s b= Bo + Blw +
ngz 5C— CO —|— Clw"— ngz H Ao =0. 993 531; Al =

8.72147X107%, Ay, = — 2. 439 75 X 107°; B, =
7.116 52X 107°, B, = — 5. 220 8 X 10, B, =
1.266 56X 10°°, C, = — 3. 499 7 X 10°°, C, =

2.12124X10 7,C,=—4. 523 18 X 10 ") KW
PIAHAL AR % B2 (& DA T 0. 68~1. 01 g/em?’,
10,89 g/ em?, Ja@ AR FE A

R D A B 2 R 1 3 — I B RNk B, R I A
JEIHE B 250 A 3 (BRI I . 1988) : P=P, Xty/1,
(10° Pa) (P, =21942 620 X w,t, =374+920 X o, H:
o P R R Po WG E T s tn AI—IRE 1
WA o SR BTV W AR B THE AL A
MR R T (R D ARSI R SR WA 2k
B E J1 /T 29. 46 ~ 102. 09 MPa Z [d], F 3
57. 85 MPa.

U VR B SR AT 0 AR B R R ) o 8l i O )
B . B ATHAE R UR B 2 F AR B T R
FEFTHR A TR BE S R ) 0 — & ¢

%371 %
4
0Fr O /
SMOW /
V4
A i 7K )
40 /
1) )
—_ U4
S / A
AA sk S
A@ s
) A
-120 7 A
2
/2
V4 . AW Fi
V4
-160 1 1 /1 1
20 -10 0 10 20 30
5" 0x(%)

K7 5 H e EAS T R ARE 8'° Ok — oDy [E1f#
Fig. 7 8" Ox — 8Dy diagram of ore-forming fluids in the

Waurinitu tungsten and molybdenum deposit

2. E R & 5 N 28 CHE 3 WE. 1988) H= P/
(300X10%) (km) (X H i TR EE . P R 8
FD AT RS T Ha P85 R KR A F0. 70~
3.40 km Z[a], FH8 1. 93 km(FE D). EH TH &R
SETE R B IR EE T UL TE s Y.

A AT 5 H e BB R B I A fa 22 1k
R T AR L — I B AR R ) AR
A Ja TR BT R T FTR
4.3 BE REHEKIE

FIH AR A 2 R 25 2R il 0t 7E 8 Oy —
ODy Fff A EI AT A& D, 5 H e BT R &
BCH B B BT A A A ot 8 S E O 2 D s e SR OK
DX S8 )RR K e — M. o, 0Dy [A) 46 = A (B4
IR PR T IRA A SR X AT e R T B AR TR K
ik [R] () e Ak e R s ZU Y 25 S R AR AR,
WA B2 B SAH AL 53 BE TR A B
R ZR 4. WA K B M B RS R 0 R SZ AU AR
Tia) T 284 S P4 1) Yk 0 2R P A o 2 B R I AR 1)
FAANE IR AR 2 A 1 450 2 T & A 8 Ok 1Y
it R BT A HOKME I KR SR, &
AT IR0 Ox A7 IS, Xt S T FE 5 H™
WA AR AT BEAZ 2] T KAREK A5 . B KR
K G EHOK I AR R 3R K A T AN R AR 1Y) 22 4.
TR B T A A A RO RS KA IR A )
FHAIE.

5 4t

(D5 B E B IR & 8 41 9k b 19 iR 4
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TR B AE B YRR B AORE S SRR A5 2 Tl
A AR RS HO F1 CO, 3, Hkh
N, F1 O, i A7 i iy i Ji k< ik CO.CH, .G, H; |
CoH, F1 CoHs S84 4. Wi AR )R T HoO-NaCl-
CO, & #.

(2) B AR AR B M A Al B A5 SR R T
H— LR (130, 0~371. 7 'C, -3 218. 0 C)  Hh—
fRER 3 (0. 2% ~15. 9% NaCl eqv, -3 6. 87%
NaCl eqv) Fl A% %5 B (0. 68 ~1. 01 g/cm®, F-
0.89 g/em’) MY I A 5 AiF. B FE F1 R 29. 46 ~
102. 09 MPa, V-4 57. 85 MPa; B IR il 0. 70~
3.40 km, P44 1. 93 km, J& Hidk il He 7 FIR B

(3) F AR 2 ML SRR 32 B W)™ I
TR EA A HOK R SR AIR A I RHE. 5 i 72
H I A R AR S s R T 9 8 T A P A2 A
AR BT S5 A A AR AR FT e 2 B0 H e RIS A
BV & A ) 22 AL

o TR TAEFA T AR F A AT R
BAREBEREIRT FIHETFLARGRA L
HAHg PERRAXRFATRERELE REERSF
K T FSNABE. R F Rk A A BEAR R
M XAF R T AL IR FH B 0T VAR W AR
) 5 69 5 B, R —SF BOA R B 6

References

Bruke, E. A. J. ,2001. Raman micro-spectrometry of fluid in-
clusions. Lithos,55(1—4):139—158. doi: 10. 1016/
S0024—4937(00)00043—8

Chu,S. X. .Zeng, Q. D. , Liu,J. M. ,et al. ,2010. Character-
istics and its geological significance of fluid inclusions in
Chehuhou porphyry Mo-Cu deposit, Xilamulun molyb-
denum metallogenic belt. Acta Petrologica Sinica , 26
(8):2465—2481(in Chinese with English abstract).

Clayton,R. N. , O'Neil, J. R. , Mayeda, T. K. , 1972. Oxygen
isotope exchange between quartz and water. Geophys.
Res., 77 (17). 3057 — 3067. doi: 10. 1029/
JB0771017p03057

Du,Y.D. ., Yu,X. Q ,Liu,]J. J. set al. , 2011. Characteristics
of ore-forming fluids and sources of ore-forming materi-
als in the Dongyuan W-Mo deposit, southern Anhui
Province. Geology in China ,38(5) :1334—1346(in Chi-
nese with English abstract).

Fan,H. R. , Xie, Y. H. , Zhai, M. G. , et al. , 2003. A three
stage fluid flow model for Xiaoqinling lode gold metallo-
genesis in the He'nan and Shanxi Provinces, central

China. Petrologica Sinica ,19(2) : 260 — 266 (in Chinese

with English abstract).

Hall, D. L., Sterner, S. M. , Bodnar, R. J. , 1988. Freezing
point depression of NaCl-KCI-H, O solutions. Econ. Ge-
ol. ,83:197—202. doi:10. 2113/gsecongeo. 83. 1. 197

Liu,B. ,Duan,G. X, ,1987. The density and isochoric formu-
lae for NaCl-H, O fluid inclusions (salinity<<25wt%)
and their applications. Acta Mineralogica Sinica ,7(4):
345—352(in Chinese with English abstract).

Lu,H. Z. ,Fan,H. R. ,Ni, P. , et al. , 2004. Fluid inclusion.
Science Press,Bejing,200—210(in Chinese).

Rui,Z. Y. ,Li, Y. Q. ,Wang, L. S. ,et al. , 2003. Approach to
ore-forming conditions in light of ore fluid inclusions.
Mineral Deposits,21(1):13—23(in Chinese with Eng-
lish abstract).

Shang, H. S. , 2012. The discovery and consideration of the
Wurinitu W-Mo deposit in Sonid Left Banner. Western
Resources ,1:21(in Chinese).

Shao,]J. D. , Tao, J. X. ,Li,S. W. ,et al. ,2009. The new pro-
gress in ore prospecting within Daxing’anling minerali-
zation belt, China. Geological Bulletin of China, 28
(7):955—962(in Chinese with English abstract).

Shao, J. L., 1988. Prospecting mineralogy of gold deposit.
China University of Geoscience Press, Wuhan, 38 — 45
(in Chinese).

Shepherd, T. J. , Rankin, A. H. , Alderton,D. M. H. ,1985. A
practical guide to fluid inclusion studies. Chapman &-
Hall, London.

Tao,]. X. , Zhong, R. , Zhao, Y. M. , et al. , 2010. Geological
characteristics and ore-prospecting criteria of the ulan-
dler porphyry molybdenum deposit in Sonid Left Ban-
ner, Inner Mongolia. Acta Geoscientica Sinica ,31(3);
413—422(in Chinese with English abstract).

Wang,X. Y. ,Jia, W. G. , Wang, X, Z. , et al. ,2010. Fluid in-
clusion in the Hulalin gold deposit, Inner Mongolia. Ge-
ology and Resources,19(2):138—143(in Chinese with
English abstract).

Xiao,W. , Wang, Y. T. , Jiang, S. H. , et al. , 2010. Explana-
tory notes for the simplified geology and mineral re-
source map and typical geographical and topographic
features of southern Mongolian and its neighboring are-
as. Acta Geoscientica Sinica »31(3):473—484 (in Chi-
nese with English abstract).

Xu,J. H. ,Xie, Y. L. ,Zhang,J. H. ,et al. , 2006. Sub-volcanic
epithermal mineralization of Jiulongwan silver-polymet-
al deposit, eastern Dagingshan, Inner Mongolia, China:
evidence from fluid inclusion. Acta Petrologica Sinica ,
22(6):1735—1743(in Chinese with English abstract).

Yamamoto, J. ,Kagi, H. , Kaneoka, I. , 2002. Fossil pressures



1278 o BRB} 22— [ i K23

o
gl

of fluid inclusions in mantle xenoliths exhibiting rheolo-
gy of mantle minerals: implications for the geobarome-
try of mantle minerals using micro-Raman spectrosco-
py. Earth and Planetary Science Letters,198(3—4):
511—519. doi: 10. 1016/S0012—821X(02) 00528 —9

Zhang,Z. L. , Huang, Z. L. , Rao, B. , et al. , 2005. Study on
the ore-forming fluid characteristics of Huize Pb-Zn ore
deposits. Contributions to Geology and Mineral Re-
sources Research , 20 (2): 115 — 122 (in Chinese with
English abstract).

Zhu,Y. F. , Zeng, Y. S. , Jiang, N. , 2001. Geochemistry of the
ore-forming fluids in gold deposits from the Taihang
Mountains, northern China. International Geology Review,

43(5) :457—473. doi: 10. 1080/ 00206810109465026

Bt 32 5% STk

R v DA, RUHEIH L 25, 2010, PRI URASERT s 45 P I BE
FRVEH — HA W R T LA RRAE B L Hh B L A A
7,26(8) . 2465—2481.

FETF M, 4500, XK ZE 45, 2011, e AR B4R 0 R I A
FEAE AL ) Bk . R, 38(5) - 1334— 13486,

JE R R, PRI E L 45, 2003, BB/ NI BIIR &1 R =
W R 1EH. A5, 19(2) ¢ 260—266.

Xk BEYEE 1987, NaCl-H, O 15 V0 2 4 1 2 BE sU M 25 45

OB IR . W24 7(4) £ 345—352.

P, JEUEER L RS, 25, 2004, FEAREIR. 6T BRI R
#t,200—210.

PRI 250, e A L 45,2003, IR AL B AR R 1 42
B R . R, 21(1) . 13— 23,

i 1E L 2012, IR RRACHE S H 8 BIESARST R 1) & 30 K 8 %
FEHRGLIR, (1) . 21.

BRARAR , 2l , 2 D0 1 L 25, 2009, DL AT A e TAE
Bk, M FE R L 28(7) 1 955—962.

Bl , 1988, &0 3T 92, 200 [ T K 22 iR AL
38—45.

PR B 6 T, 25, 2010, PN 52T o JB A 20 T 1 22 i iy
BH CHRD B PR Ml G R AE B R0 A 7. s BR 242, 31 (3)
413—422.

FWEE ARG, Tl 45,2010, PSSR AT BRI AR
SR AR R AR ST, M R, 19 (2):
138—143.

B AT, R VLR 45,2010, BE5E T B4R X HE B 7 14 &
KT MR . IR~ . 31(3) 1473 — 484,

B ER  IRE AR, 25,2006. REFINRBR N EER —%
SRR A L PR a8 TR —— 38 1A 40 2 A 4.
FAFR . 22(6) : 1735—1743,

TR =S, BB B, Bk, 4, 2005, YRR R BT I AR AF
8. HURHRA B, 20(2) : 115—122.




