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Abstract: The Chalukou Mo deposit lies in the northern Great Xing’an Range, in which veinlet and breccia dominate mineraliza-
tion. The whole hydrothermal ore-forming processes involve the following four stages: l. quartz-potash feldspar stage; I
quartz-molybdenite stage; IIl. quartz-polymetallic sulfide stage; IV. quartz-fluorite-calcite stage. The petrographic and laser Ra-
man spectroscopy study show that the melt-fluid inclusions in quartz phenocryst contain component of oligoclase and albite, in-
dicating they directly exsolved from primary magma. Halite, sylvite, hematite, and gypsum are recognized as daughter miner-
als in S-type inclusions of granite porphyry. suggesting high oxygen fugacity. The stage | quartz captures (L+ V)-type, C-
type, and S-type (contain halite, sylvite, hematite, and anhydrite daughter minerals) fluid inclusions. The stage |l quartz cap-
tures (L+V)-type, C-type, and S-type (contain halite, sylvite, chalcopyrite, and molybdenite daughter minerals) fluid inclu-
sions, in addition, V-type and S-type fluid inclusions are coexistent. In the stage III, there are (L.+ V)-type and S-type with

calcite as daughter minerals. Stage IV develops (LL+ V)-type and L-type fluid inclusions. Microthermometric data show the
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homogenization temperatures (530 ‘C—>120 °C) and salinities (66.7% NaCl equiv-—>1.2% NaCl equiv) decrease gradually. The

gas components have a certain amount of CO, in every stage, and the liquid components in fluid inclusions have Na®, K*,

Ca’", Cl7, and SO,*”, and small amount of F~. The initial fluids are high oxygen fugacity and salinity NaCl-H, O-CO, fluid

system with abundant CO,. The homogenization temperatures, salinities, lgf, » and CO, content tend to fall from the early to

late stage. The decline of homogenization temperatures, salinities, and CO; content as well as sericitization greatly hinder the

depositing of metallogenic elements.

Key words: ore-forming fluid; f{luid inclusion; porphyry molybdenum deposit; Chalukou; geochemistry.
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Fig.1 Tectonic location map(a) and regional geological map (b) of the northern great Xing’an range
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Fig.2 Geological map of the Chalukou porphyry Mo deposit
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Fig.3 Photographs showing interpenetration of Four-stage veins
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Table 1 The characteristics of fluid inclusions and microthermal measurement in Chalukou Porphyry deposit
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Fig.4 Photomicrographs of fluid inclusions in the Chalukou Deposit
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Fig.5 Histograms of microthermometric data (a) and salinity for mainly stages (b) in the Chalukou porphyry Mo deposit
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Fig. 6 Homogenization temperature-salinity diagram between

different stages in the Chalukou Porphyry Mo deposit
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Th ) SR R B R AT 0 BT [ I A S A T
4 2 AU AL A5 30 B 19 1 ) Gl 38 %6, 2004 5 fiE
R AE, 20115 RERFESE,2014) A YR HIBO G 25
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Table 2 Raman spectra of fluid inclusions

E /K¢ NES) IR HEEW O B (B0 P2 AR (Y (cm ™)
L+V B4 JE 14 S CO,(10) 1387,1283.9
L+V R 2k WA K (10) 3 440
. S 4L 5 FU Y AE W 1008
ER C Rk i CO2(2) 1385,1 281
SR A — I AR B A RS B A (2) 506.9,479.2
T A — AL AR TR TR A3 508.8,477.6
L+ V Al ik AR 7K (8) 3465
. (OFETE 27N i CO2(8®) 1388.8,1285.8
fskC REEOR I e XN 1311.1,408
S b B A T T 7 B 1015.9,1127.5,674.7
L+V A4k il CO5(5) 1388.8.1285.8
HYECID SRR TVN Fu Y B (2) 291.1,349.3
REEOR I TH ¥ FEHIH(3) 408.8,464.9
C A4y LK il CO2(3) 1387,1283
A L+ V B4 ik WA 7K (8) 3443
SEVRTE 3N T 5 A (D 1086.19
AHYV) L+ V R Ak AR 7K (6) 3441
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W) Y 22 AH A B A0 — B R R Y f R AR 2 A
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AT FT YRR P BR T R B A T B AR
WA I8 K BRI IR R OB AT AR T
A7 FIVRE A7 B 6 AT LB i A A — I A 0 B A 1 0
b A B O R K L H 2O WA
6a.6b.

PO AR I o3 S i i B A R R S
TR Z B8] B AN TR o 2 R 2 B0 AR — o A B 2 1A
R AE XA 2 R W AR 0 AR R R A
SRR AE O e %, 1990 £ JLAE4F L 2012). Kame-
netsky et al.(2002,2004) & ¥ Omsukchan BEIR AL
B H A S R gt A S AR AR L AR SR A
SIATHE X BT AR A A TR R A A Al KRN A
i & L A7 B 19 A 8 — P 5 #0195 Davidson and
Kamenetsky(2007) % B 5 i iR 5 0 1 3L A7 19 K %

WAL RRE v AR A 5 R A ] R R E &
SV I 5 A R S B R A AR T R AR — AR
FER TR S5 A RO R AAH 3 A A IROR RS
4 LA 38 5 i A B AR S A (S B VAL BURD C
) L U A A A R B R A R B e R — AR
TR SR 05 R 1) AR B B A 1) v [ 7 4.
42 EFTVHEEEMIBEREX
AT YA AR AR R T,
H AR 2 i 98 R & L2 ) R
ELA 7 OB ) e 8 R A B AT R AN TR
(B & W B VE A 1 i (Bodnar, 1994 ; Wilkinson,
2001) , th AT DL A B 5 7 2% H 3% H P A (Cline
and Bodnar, 1994 ; % & B 2§, 2005) . & @ Eh JF 70"
WAL R (S BD FI AR AL B2 K (VB A7, JfF HOH
Py — P Al W 0T L UE R IR A W S kAN
TR AE Y B B (S M 55,2000 Li et al .,
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2011) K PR AFTE Wb 16 4 (X 4, 2013b) . X 5
AR YR 5 14 4 AF 2 o L 20 (4 56 11 B B mT DL 31
bR S AUAL BER A VA 40 BE A ] IS B B 4 A
5 A [\, A E 5b B R E08E tnT LA Wk
15 A1 ) s ) I A R 3 8 e T o v 4 P B AR 1)
BLJF R ARAS R KE L 25 16 T iz FH 3 R ik 19 R
TR B Pk e O SE T T B B v s R
S Y f RS AT B SR BT A T1 B B i i s A
PGSR ES T e B Be i AF 7E W I VE T IR A 5B K
St (A 2R R A T R AR AE SR L 5 T By
By ek sp R R W B V R AR S S 4 LK
T[] — L3 9 L A7 B CREAE L3R 1) 7R BB 9% DR AE4)
G AR R IR 19 A DB N AR R B R
WAL R, 8560k BIE R — TR IR A T4l L & W
06 AR A B 2 VO 0 v R R R AL T AR T
B BE R ik B AL B IR N ok A FA R M ER LA
ANHEBREE 11 By BEAF 76 T A0 9 VR 7= 2 T 1030 2 v
R S Al B A,

AN A M IFFE R B, DA 3K b VS Y ) R IR
PR B BT 5 = A R ) %6 VIAE OC (Cline et al.,1991)
FI N ARE ST (249 50 MPa) 91 16 H v 19 0 4K 56
JEE AR (L o 25 5 AR 1) AS T 45 o o 98 1R 8 K o
5 T R 451 TR (29 200 MPa) % 6 1 7% 09 3 1k £
JE B R B AR R DB 285 i T B AR SR I
R ARG AR YR T 52 T DA B b G S R0 2
DIAEEFH P K ot e — B4 D 38— R
ik 550 ‘CERREEAT LLIAF] 66.7% NaCl equiv, iz %
Wy B AR A A B AR T L™ B B e /N 3K R )
Al LLik ] 220 MPa(Xiong et al.»2014b), J& &5 JE 4
PR i A SR v s A TR R A 550 °C L L,
PRy 22 500 AR b (R T T AR A A TR
Pl AR X 35— A R B OE Y 2 — R B 22 A R T
0 A0 TR 32 v R L A U AR 4 PR R 9% S —
oA D 3K A, 5 5 B O 21 1 ) B AR 3R R O B
WA P LA A

55 1 B B BOT AR AR SRR R L A
B B AR Y S RER, BLEA A I DB TR
TE B 1A 7 12 2 Ak T i R AR A S K — AR A
Z.Candela(1989) 1§ t 45 3¢ 0 i 4Li% B 5 ALK 25
ANFTF 1l 5 0 19 T W5 45 24 3k B4 RS S
STE WUBR AL P T e T R R . R R AR T
YR AR A R B0 Y Z N, W] DLHEBR 2 iR R 32
W4 Z (R0 B RN = A 1 W7 A T 0 ) %
e AR 25 4 T 1 (5% 35 B4, 2007) , I LA &

SO, [ B 1A k8 RN A 14 TR B 4 13 40 o
KA.

S5 10 B BoOGhn 2 BT 40 A 25 R WOR L 7 B
MEERPAMEE G AR TFU Y. &5 A BH T
YEART T 9 B E R MR h E AT EET
ZUIRI R TC R L I O &k )R LUE B 7 8
(e AR TR BE L 3X 5 Mo 7E (e Ik /e 3 BE U Ak op & £ AT
iK% 1000X10 °(Rowe,2012) HHAF & .

4.3 RERDHH

DL B8 5l 3 SR Uk B S A A
BCAT B B Ay e A s Al H R A 0 B AR B A A
(I 9) o AT 43 BT 0™ dai A4 B2 3 A8 Ak 3k F 2R T 3]
S5 11 B By B SAH BT AR Re A U B A CO, L 45
B U AR R A LR KOG B = R A R D)
AL AT R E R F & & CO. i NaCl-H, O-
CO, MYImMAIR R AL, BRIV By B, 77 2k K it Y
AT AR T BN [ L B B AR i s R
FrCE Y F L BRI AR A T ) G U R R R R Y F.
25 L TIHR, AT R B BT AR B % AN &8 T TN (X
Z,20130) BTN CO, B & F B NaCl-H, O+
CO, K& NN E F CO, 1 NaCl-H, O-CO, K F.

2 B0 0 R VEAH B A v B S - S BORT BR B
S EE AR, R B BH B 22 1) H g oF- i A 3R 2
S B9 HBRT LA o WEAH B 23 1 2 vk BE AR 2R 1T
By BEAR Ak X )90 [l A K, X R W] T 3 B ) B
TG SR ok AR Lo O, 1 & 2 AE 55 11 T By
BRI K AR 2 07 T AR W IR 322 0 40 B
M BRSSO B BE O, /Y& & B 2 T R, R
WA A Y SR P AR X — I 5 T R
A2 1 IR BT 20 34 A 78 A 3 TS 1) S 4 N B A
HAFF 5.

LA AR 43 1 B T L AR RB 8 h XS B
RS2 5 IR PIRA S b T 7K AR TR 4 ik — 2 1) TIE 4l
(il 18 25 1 X1 6, 19985 Roedder, 1972). 5K f# 2>
(1998) IH AN 5E [ N A AR 2 07 IR & B Tt A VA
g3 KT /Na ™ <1, 5 i A4 B T 2Ry 6 98 00, o mT
DLJR 78 AR 0 K /Nat >1, H B 85 iy 3k
(>>30% NaCD , W sl i 3t (A U5 8 3% . 1 4 BE A 7
PEAT M ARE BRI AR | K /Na® >1, 9] 4h 8 5 ol
LA 66.7% NaCl, % J& T # % 4. Roedder
(1972) $& H 1 J r OB R R 2 B0 48 b 2§ Na™ /
K"<(2,Na'/(Mg*" +Ca*" ) >4 I}, N A KPR
Bl ;Na® /K" >10,Na" /(Mg*" +Ca®" )<1.5 B}, K
i KA PR bR A T 2 B, T RE A TURR A 5 2
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Fig.9 The change of Aqueous and Gaseous contents of fluid inclusions in the mainly stage

. A H K Na™ /KT << 2, Na' /(Mg*" +
Ca® ") <4, F5 78 W™ P A DLA G E 1k, 8 B
A At AR R ) BT A SR TR AN e (IR I B Uk
JE R RS G B A b BT RRAE | A A SR L S
TR 5T e IRl o7 22 5040 A7 HI . 25 6 20 % 10 LT
L Z R (X%, 2013b) Bon R AR 8 K
FIOK 5 WK IR A T,
4.4 By SRR

B A1 i Be Rl 4 B i A 2 R S R 2 2 T AR L 2
TRBIF 5 00 SE A, Bt I 9 0 or 2 AU 5 e S Al L 2
SETE MG HE AT 0. 5 AT ST (X4, 2013b)
AR SR A UK B B B R A 4 AR B T
F—ERAA A —EH AR - 28R
s IV e — %8 1 — J7 il A R OGS 2 0 5T
RIT HINARWE R & T80 9 2 M 2K (S
DI XA CO, AL AR (C A9 A7 5 S iR
WHoE, HE R R 8 T & & CO. 19 NaCl-H, O-
CO, K%,

LEA T XH BTRAE FIAS IR BIE TS NNl A K
18 B3R A A 25 [ 0L B L 7F 5 3% R4 A e 30
Sy R AR LE CO, MR E T eLh
KB U 3R P BE AR LV R A PRI AR AR
B B S KR AR R AR, B
Rl R A I A 4 o R AT 7K — 25 R (1 3 A4 1 I
A B BOVE R AR L B A I AR AL 5 T B B
CA Y — R A B iR 5 Bl & AR misc 7,

K NERBR B R A KA ARFEESR
WG R R SE R (W 2 R,
2002) , M B Bt A fL 25 (AP BR UL B B 5% CO, =
AR Z S AT W3 AR ™ Fa 8 45 0 YA
BERERERGE R S TE BEAK . A F T w4 it
TE o PR 23 H I B R | B R R

Audétat and Pettke (2003) 52 % & ¥ 40 7 i
R — B o S48 B A AR S i o S A
W E R A A AR R 0T T BE )L BE
R Mo, Cu 554 B JC R AHAE = 25 B2 a4 o £ %2
Ll Mo-O-Cl i %4 ¥ 23T # (Ulrich and Mavro-
genes, 2008) , Klemm ez al.(2008) £ Questa A #”
PRI T % B0 24 1 B /R 420 “C B %8 350 “C I, 4H7E
TR B BEAR T 99 00 R B h BE Y BEAIG, ook
Mo-O-Cl 45 & ¥ T 5> fi.

951 BB, R o Bk, R AT A RO
3NaAlLSi, Ospn TK™+2H,0=KA,, (AlSi; Oy,)
(OH) »cty 21 6810548, +3Na™ +2H" 40, ,
3CaAL S, Ospeny + 4H,O + K™ = 2KA,;
(AISi; O10) (OHD ety +3Ca> +H4H 420,

NOSS AN =l R o R R e R N
B bR 2 T B0 AR P R Y L B OH O B
SR, pH BEAG, 0 fF 2H +CO," —H,0+CO,, 5=
1 CO, ks, 5 11 pr Bt A 2R 1 CO, &
AR TR BoA BT AR AT RE 5 A 6. % T CO, 78
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B R AE A R B RE 9 T (4 28 v 5] (Phillips and
Evans,2004; f5 e, 2008) , 24 H & i BRI, th 4
R B 3 A 4 T O 3 I T i T

PRI 2 g A 1A 2 b 0 0 2 L R B K CO, B i
TR B A A R R B 23 R AR WUAE L S Mo TR
HKEWARE SR A0 RS8R & KR % 41
WAL R PO 0 4. i Ah L 18] 5b SR i
VE TS 3500 1A A 43 85 0T B 2 7 2 19 B0 AL
W AR B 0 M UTTE (R 4255 ,2013b).

S5 1B B Y A BE R 2 360 “CLAR , KBt
e & U0vE . B kA 2 & TR e Ak W i 4k Bl %5 T
TR A AT Ui 14 3% G2 1) A4 B 328 W 6, T 3k 2
1 CO, 7 BEANWFEAR W) 16 1Y 5 H AR 2 28 1 K
[ T A= X L D I PS T A 8\ TS N = R B
AR (S BDFIE CO, =M EAC A,

5 5

(1) 5 5w 25 YA O 19 18 B BE 2 14 F1 2 B 4 v
CIRIREER i NN o3 Nl T 3 N A =B
IR N AR R B A A A R — A K —
PO B B 72 ok B R SR AR OB hE 2
IR WS BN IO N S N W TR T N7 N
WA E & CO. 50 T B B i 2 R 28 7 e+
WA FE 75 90 06 0 B IR & T & & CO. &
R R Y NaCl-H, O-CO, K 2.

YWH MM E & Na® . K™ .Ca”" .SO,* \H,0
Ml CO,, H A K"/ Na" >1,Na" /K" <<2,Na"/
(Mg"" +Ca®" ) <4, F8 7R A I 1A - 4 mT R DA 2R
PR A8 ol T 5 BN K B BT I AR 5 i
AR LA H, O Sk 22 %8 5043 B AIK 3k B I 1.

(3) J 0 30 445 R S s 20 B 10 0 R A BT O A
BN K A T — RGP AR A I B (ML 530 °C
AR 120 “C)H FIER FE (66.7 % NaCl equiv 288 1.2%
NaCl equiv )% @7 B A% i A 3 fb 1t #2 v, CO, & 5
FVEGR D R Z W T R R, iR s CO,
R 7R R R v LR T O AR B R S 7T CO, BRI
R B IR 5005 A 3 1A A 3 58 A9 e 2 (B 5 T
JEFNERBE) 33 Mo AW AT E . 1 CO. % 71
REAG 1AL AL RN 28 2 BEAL S5 K — 28 RO 5 B0 T
AR B A At A 1 T 0 R DT

Bl BB AT AR G N KT AP
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