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Abstract The Yangchang Mo deposit is located in the Xilamulun molybdenum metallogenic belt on northern margin of North China
Craton, Inner Mongolia. The mineralization is occurred within the NW- to NNW- trending faults and fractures hosted by the Yanshanian
biotite monzogranite. The ore-forming hydrothermal process can be subdivided into four stages: quartz vein stage ( [ ), quartz-pyrite
stage ( I[-1), quartz-pyrite-molybdenite-chalcopyrite-galena-sphalerite stage ( [ -2) and carbonate stage ( Ill ). Three types of fluid
inclusions are observed in quartz crystals, i e. liquid-rich (Vy,, <50% ) inclusion, gas-rich (Vy,, =50% ~90% ) inclusion and
vapor inclusions. Homogenization temperatures of | , I[-1, I -2 stages are 173 ~280°C, 180 ~467°C, 151 ~366°C , respectively.
From [ stage to I[-1 stage the temperatures become higher, suggesting the magmatic water was introduced into the mineralizing
system. Salinities of I, II-1, II -2 stages are in the range of 4.03% ~ 10.61% NaCleqv, 2.07% ~ 10.36% NaCleqv, 2.41% ~
9.98% NaCleqv, respectively. The composition of the hydrothermal fluids at different stages are mainly H,O ( >94.39mol% ) , with
minor CO,, N,, CH,, C,H,, Ar, H,S, and Na*, HS™, Cl~ ions. These suggest the Yangchang Mo deposit was formed in reduction
condition and the ore-forming fluids were of the NaCl-H, O + CO, system. Hydrogen and oxygen isotopes of fluid inclusions in various
mineralization stages are —119. 66%0 ~ —98.79%0 and - 0. 08%o ~ 1. 90%o respectively, indicating that the ore-forming fluids were
the mixture of magmatic water and meteoric water. It is suggested that the mixing of different fluids with distinct natures might be
responsible for the precipitation of molybdenite.
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Fig.3  Microphotographs of Yangchang Mo deposit

(a) -microphotograph of Il stage quartz and I stage quartz; (b)-microphotograph of the sphalerite formed in ]I -2 stage and the pyrite formed in II -1

stage; (c)-microphotograph of the molybdenite formed in I -2 stage and the pyrite formed in I -1 stage
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Fig.4  Microcharacteristics of representative fluid inclusions of Yangchang Mo deposit

(a)-W, type fluid inclusions in Il -1 ore-forming stage quartz; (b)-Wy type fluid inclusions in Il 2 ore-forming stage quartz; (c¢)-W; and G type

fluid inclusions in I -1 ore-forming stage quartz
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Table 1  Microthermometric data of fluid inclusions from Yangchang Mo deposit
. , . . , PN AHLE VKSR ¥ ENE S B
=) (==} ok K 71 AN
FS RES FERTE EE ) (%) BE(C) BE(C)  (wi% NaCleqy)  (g/em®)
A ~7.1~ 173 ~280 4.03 ~ 0.82 ~
A EIL _ h W - -
L& D17 CES Lo 630 320 -2.4 (16) 10.61(14) 0.91
W, 3~16 10~40 -5.8~-1.7 206~357(14) 2.90~8.95(14) 0.68 ~0.89
221 R aE
ECRCES Wy 5 50 ~4.8 345 7.59 0.72
W, 4~10 10~40 -6.9~-3.8 249 ~304(9) 6.16~10.36(7) 0.82 ~0.87
411 B R A - ) )
Wy  4~8  50~90 -6.5~-6.0 261~392(7)  9.21~9.86(3) 0.79
-1 \ W, 6-~34 10~30 -4.0~-1.2 180~332(14) 2.07~6.45(14) 0.71 ~0.91
5-1 B e
(NE AELES Wy  6~18 50 ~2.6 380 ~384(2) 4.34(1) 0.56
W, 6~16 10~30 -5.3~-1.5 202~343(16) 2.57~9.60(16) 0.63 ~0.91
S4 R EE ' (16) (16)
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Wy 8~12 80~90 4.4~ -4.8 247-~467(3)  7.02~7.59(2)  0.84 ~0.88
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I
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Fig.7 Diagram of 8D-6" O in fluid inclusions of quartz from
Yangchang Mo deposit (after Taylor, 1974)

RS D-17 5-1 9-1 220 8-6 9-5
-1 -1 m-2 I-2 nm-2
RUBE THE pe pe omE BER BE
H,0 96. 13 98.94 94.39 98.07 98.42 97.74
N, 0.076 0.108 0.187 0.060 0.062 0.100
Ar 0.000 0.008 0.006 0.002 0.003 0.005
CO, 3.776 0.922 5.371 1.853 1.500 2.130
CH, 0.012 0.016 0.030 0.010 0.009 0.017
C,Hg 0.006 0.006 0.016 0.005 0.007 0.007
H,S 0.0000 0.0001 0.0001 0.0001 0.0001 0.0000
F- 0.048 - - - - -
Cl~ 6.21 0.654 2.84 0.708 0.900 1.96
5042_ 2.57 1.93 1.18 7.17 4.53 3.42
Na* 5.61 1.03 2.52 2.22 1.92 2.52
K* 0.315 0.351 0.090 0.030 0.150 0.150
Mg?* - 0.030 - 0.027 - -
Ca?* 0.138 0.114 0.084 0.393 0.186 0.093
H,0/CO, 25.5 107.3 17.6 52.9 65.6 45.9
CO, +CH, 3.788 0.938 5.401 1.863 1.509 2.147
Na*/K* 17.8 2.9 28.0 74.0 12.8 16.8
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Fig. 6  Temperatures-salinities-densities plot of vapor-

saturated H,0-NaCl solutions from Yangchang Mo deposit
(after Bodnar, 1983)
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= —119. 655%0 ~ — 101. 104%0, 7£ 6D ~8"0 X Z &l I (&
7) 2 B BOlar BRI S OK A TR O, RAK S
EHOKIRA X

7 Wig
7.1 BE AR

FYASPK R F R B (-1 B, -2 BirEr)
f A — R B 4 TP 180 ~ 300°C , £5 i 2. 07% ~ 10. 36%
NaCleqv, % J# 0. 56 ~0.95 g/cm’; f AR A WA E B N
H,0( >94.39mol% ) , 3% b4 CO, (-3 2. 355mol% ) 54%
By BB TR Na® Sy 3 BT 7 200 HS ™ (CL7 | I SERRAE
VL 2E 37 10 S Pk B 40 e A s T B PR L AR B
T Ik# & CO, W NaCl-H,0 fh &,

TR B R R AR B R R 7 A AR B A P A R
kAL A R A IR AR R AR AR R AR ARl . 22 SV AH T IR T4
RLAE B AR, 3 g A BE MK AL b, L™ B Bt b S A 3 —
LT 180 ~320°C , 45 BF 2. 4% ~ 14% NaCleqv, & /b
CO, (FRFEVR%,2007) o BT84 DEPKILAHG IR T B = b
TR A A, BT Y B AR Y — R AR T 170 ~
240°C , 55 0. 53% ~19.92% NaCleqv,CO, -4 2. 258mol%
(IRAFEM4,2010)

FY L5000 BB T1H A YL IR AE L R A ) 8 B IR
L ISER B & CO, 1 NaCl-H, O /R &R o 3R Bl i i
5B IS A S SRR T PRI B TR B — 2 2251,
Ja B RN % IR . ZE A e kAL ER T IR L
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Table 3  Hydrogen and oxygen isotopic composition of quartz from Yangchang Mo deposit
KT TR B B 8Dy, (%0) 8" 0 451 (%o0) 8" 0410 (%) T(°C)

D-17 R TCH 5 I BBt -105.88 10.02 0.53 239
5-1 R A e -1 B -99.97 9.47 1.41 270
9-1 (LR (R -1 B -98.79 8.14 0.08 270
220 R e -2 HrEe -101.10 9.79 -0.11 231
421 RE TR NN 2 E e -2 Hrke -100. 56 9.66 -0.24 231
6-3 DI N AR AT A -2 B -119.66 11.80 1.90 231
8-6 TP A -2 B -106.37 10.24 0.34 231
9-5 RELRING RS -2 Bk -104.56 9.93 0.03 231

TREHFE SOl g b, AT B B A0 2 A I 8 A T 100 ~
260°C, #hE 2% ~30% NaCleqv, J& AL | 5 £5 B2 i 1A, /2
CaCl, WilhZ 5 A IS5 9 (R/MEAE 2008a) o 4855 AT IR
A U S BRI 207 T AR L s i, i B BE R 2 1A
¥—JR B 250 ~360°C , R JF 0. 01% ~20.70% NaCleqv, & K
i CO,, BA MG B R A IR V& CO, Rk (RB/ME
45,2008b) o X FR2E 5 7 H PRI [ AR R AN [ B —
SEPE G RACAARARL , B T BRI U B Ak AR 1 ) 22
S (BRAT 48,2007 .

7.2 BEREELRY RIE

F AT BKAAT IR [ B R W, AL AR
JE 173 ~280°C , £ B 4. 03% ~ 10. 16% NaCleqv, % ¥ 0. 82 ~
0.91g/em’, 111 BB fuBefd gy W, HURT W, B, ik
IR 180 ~467°C ,2hE 2. 07% ~10.36% NaCleqv, B 0. 56
~0.93g/em’, 11-2 BrBO (R HA W, BIFT W, BIR2E, 3
KR BE 151 ~366°C , £h BF 2.41% ~9.98% NaCleqv, %% Ji§
0.63 ~0.95g/cm’, EREA 4B Bk B AT, 1T-1 B BOif
IR R T HE AN B, -1 BrBem -2 BB B i
PRRRE

TR T B P ARV RE, T-1 BB
B TR AR (W, ) R il (W B A2, B
T T BB, B A0 B S 4k 7R AL G &R L X P 4
AT RS PATR LV L AR I A 8 AR 45 T (At
FIEIE,2000) o XFHEFAES BEA BT R ST B B 2
W B B I 0 W R AV P R s (P o B 55, 1984) W I AN
BB P A TR D R B 8" 040 = = 0. 24%0 ~
1.90%0.8D = — 98.787%0 ~ — 119.655%c, ‘5 #1 %1 44+ 3% 7k
8" 04,0 =5.5%0 ~9.5%0,8D = - 40%0 ~ - 80%0 % F & F
(Sheppard, 1986 ) , HLA KK 5 A KR AHFIE(Li et al. |
2009) , Ut B A AL I AR 2 R — P BT | B — ke R VTR A T
T, T2 AR TR AT (AN TR) 1 S5 9 e AT 4 17 B o

MR 3 R B I, KA A R AT LA Ny R B R 3
% (Roedder, 1984) , L3588 54 LA T2 K kg 8= F
BB KA B AR 1 NNW NW [ W7 24 3 9 0 2
[ —#B N =T, ANERRIE R RE T R ES 50k

RN 25 T IR AR 1) R AR T B 2T A
P (TR BRI ) S S S AR A 2R, T A 9 R
2) HIIE E OB R AR A WA A R R R
JIAEY AL A 2RO, R AT YT UIRE . A a R Y i
FRLIE A UL 45 i ) o PRI 1) R ORI &
BB (e 35, 2004)

8 &k

(1) F5 A PRV A T8 o Bt 22 A1 — L B 4
FF 180 ~300°C , R 2. 07% ~ 10.36% NaCleqv, i 74 il 43
FLLH,0 &, & B i CO,, FHE T £ 20 HS™ (CL i
WL R i A J EL AR AR R EE 5 b B CO, B NaCl-H, 0
LS

(2) EABFEIBIR I T AR A RN B SR 04
PRI AR AEAR DL, 350 AL PP AR 2 3 Ak CO, 1Y
NaCl-H, O {4 5 53X S0 45 3 15 )7 28 K L P9I A 3 fok 7
BB AR ARTE B2 5 0, i B AR S wR AR
REREE Vi CO, RIS I IR

(3) SREARLE RA ], 53 41 9 DR SR B PR A 22 1A Y
—iBE LB BEs T 1 BB, O i (A I S 2 R A G R
AR VAR R RS S A ROR 22 57 W3 L TR OK
IR AR KR A DX, B A7 [ — 4R ) 45 56 F iR
[ SR AN [ P B ) U AR 45 T

Brigt  JRSPRIZDE WS DL WAL R A4 e N G A A R
FE X AR SR T 0 S B L 5 R PR S R e Tl LA
BUR B B IR B A A L A R AT S BOR A B E
B AR AR R 45 T (9 R T SR AR A B
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