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~48% s B FEVLIE M 0. 38~1. 21g/cm’® s ¥ — K S L
4 3.6~53.7MPa, H o IAIEE K — R ELEN
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Fig. 6 Raman probe analyses of fluid inclusions from the Chengmenshan porphyry deposit in Jiujiang-Ruichang District
(a)~(d)—CM08-3-3, R AEPRERE, O —SHE -ELBEMBELE BAENEAEE: O—EAEFTY:O—RETFIY:(D—
FRAETFTY; ()—CMO8-2, BER A BT aE Kk, SBHT T 4;(H—CM08-3-2, R ARPHERL, FHRT 759 (2)—CM08-3-3, 5
AKX AER, SRS B LR, BAE R KR S BEEAR (D —CMO08-3-1, T BrBr Ak P B &, A Gkl & -8k,
WA EK B, & BB s () —CMO08-3-3, B0 A S A B IR , S8 & 7K AR M K I W & BRI AR MR BR SR s (D—CMO08-3-1, [ Br B A
FeBk ARk, KA K WA K B V— S8 L— WA H O— K A— B AR Py— BT Ce— 7 4  Bron— R0 Co— B4
(a) ~(d)—CM08-3-3, fluid inclusions of porphyritic quartz, (a)—gas: carbon dioxide and hydrogen sulfide, liquidoid: brine solution; (b)—
anhydrite daughter mineral; (¢)—pyrite daughter mineral; (d)—calcite daughter mineral; (¢)—CMO08-2, fluid inclusions of porphyritic quartz
including bronite daughter mineral; (f)—CMO08-3-2, fluid inclusions of porphyritic quartz including chalcopyrite daughter mineral; (g)—CMO08-
3-3, fluid inclusions of porphyritic quartz, gas: a few carbon dioxide and brine solution, liquidoid: brine solution, include carbonate; (h)—
CMO08-3-1, fluid inclusions of stage I, gas: brine solution and a few carbon dioxide, liquidoid: brine solution including sulfate; (i)—CMO08-3-3,
fluid inclusions of porphyritic quartz, gas: a few brine solution, liquidoid: brine solution including carbonate and bicarbonate; (;>—CMO08-3-1,
fluid inclusions of quartz veins of stage 15 gas—brine solution, liquidoid: brine solution; V—gas; L—liquid; H;O—water; A—anhydrite; Py—

pyrite; Cc—calcite; Bron—bronite; Cp—chalcopyrite
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Table 1 Microthermometric data of fluid inclusions from the Chengmenshan porphyry deposit in Jiujiang-Ruichang District

| B . TR | ARIEK | NaCHERR | KCL #5f# T FE | WES
)
R (C) | E(C) | WAE(C) | BE(CT) | ([wNaCleq)] %) | (g/em’) (MPa)
I 43 | -1.2~-9.9 | 233~511 1.9~13.8 0.34~0.90 | 2.6~69.6
I, 56 291~543 | 165~400 . 30.6~47.4 1.08~1.16 | 7.1~83.1
RmA NaCl
I, 34 361~519 | 299~377 | 88~174 30.8-38.5, KCl
- 17.3~21.9
1 69 | -2~-15.1 | 387~572 35187 0.05~0.67 | 23.8~85.3
I 19 | -4.5~-9.6 | 314~486 7.1~13.5 0.47~0.81 | 13.5~55.7
1, 16 310~462 | 118~342 30.6~41.7 1.09~1.16 | 9.4~47.6
LB | RkA3E NaCl 26.8~30.8,
I, 8 312~425 | 116~298 | 58.8~104
KC117.1~20.1
m 26 |-3.9~-10.2 | 391~462 6.2~14.2 0.44~0.69 | 24.8~46.6
| 18 | -1~7.5 | 251~454 1.2~11.1 0.39~0.91 | 3.6~44.5
It | ka3 I, 16 253~489 | 118~395 28.5~46.9 1.09~1.21 | 3.8~46.0
11 25 | -2.9~-8.1 | 394~477 4.7~11.8 0.38~0.64 | 25.6~53.7
I 7 [-6.1~-11.8 | 209~386 10.4~15.8 0.68~0.95 | 1.5~23.5
My | AR
I, 15 235~374 | 250~381 34.7~45.7 1.09~1.22 | 2.7~20.7

Bl R 209 ~ 386°C; & & 6 Bl N [w (NaCleq. )]
10.4%0~15. 8% ; 1 BIAL BRI —BETE K 235
~374°C; b B ¥ B 2 [w (NaCleq. )] 34. 7% ~
45. T AR BAERFT R T ALRTREBRER
T — R, BT 3K 00 W 7T B8 T o 1R A
Wi (Calagari, 2004 ; Hezarkhani, 2006)

HEOR . HHEAORTREBCEKRY —BER
IR 58 (230~>590C)(F 1, B 8a) , B/R T BE S 1

RO ES AL, RIMNEXRECER
WRE R ERERS HERFME, P EE
R RIEATEN . B 9 BT, RATKE TR S
MEBEE G- (A B.C.D) B, Hd A AR
BEEUESHAIRFE, OEESHEE S LHEEE
70%~85% Z ], ¥ — IR B 554~ >560°C; B it
U A HARTE R M, t LA & KA N 4RAE, B R
SMHESLLTEEE 60% ~75% 2 H, ¥ — B EE
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505~508C;C R BBEUST AR (AL 4
B)FRAE B —BERE 355~393C; DA LE
BARARAE , BB S M E 4 LR B 152 ~30%
ZIa B 272~283°C, Xt I ~ I M B% Bk
A 3 oA A VR 4 2R (3 — TR Y <T490°C) L #E
I BE A PP 38— 18 B > 500°C B AL 224K T BE 2 M
REZBERBMBEHRESDHEN, W 230~
490 C BT R R TE & JR IE AU M B R .

B 7 AEWmyEXMITLBEHEY RIERAEMT B
Bk A% . BagEm NaCl-KCEH-H, O 4 5 B # U
B #EXRE,1999)

Fig. 7 NaCl-KCI-H; O compositions of type-II; fluid
inclusions in stage- I quartz and porphyritic quartz of the
Chengmenshan porphyry deposit in Jiujiang-Ruichang
District (after Liu Bin et al. ,1999)

O—HBRARFEEE, A I HBRPEEHR

(O—Fluid inclusions in quartz phenocrysts;

A~—{luid inclusions in stage-1 quartz

2.4 BWENNMEEMLE

£ 1R T HIT LRSS EAT KA R = RE
B AN TR 28 R A 2 U4y B — R BE TN 3R B A B A Y
— 7. B — S R R B A 3K R T Y
A RE T FRAE » (EL7E I M 7 1R v il 1 S 7R PP 3R Y
WA B — E 7 TR R 3K & 7 (Roedder,
1984 ;Shepherd et al. , 1985; 7 SCHEZ5,1993) ., IR
ML BEE AT WA G B AN RS R (H 10) B8R
WAREA S R P B AR, HIE 10 ATF IR
Ak LI NERAESFEY—RERER
Wi L B AR i £h BE VR B S IR R A TE I A b R B B
i, B ARBIEAEREGEEEHSFLELE
WA B BEENE, E 5 F ()R (EREIE A S
RO HBRAIOME 110 A3, Ae FRE

EraEE. YRS HMmY— R aEREY
Mg, B 10 RE N, B & A KRS S00°CER LK
SRATE W BT R R, AR FEAE 45MPa~
60MPa Z 8] , G SR 4% ## %5 JE (26 MPa/km) f5 & , 3§
B 1.7~2.3km, B 11 4] B GEHT E5 1k
B B W 8 2 1A M L B A B B 0 X s 1 — B
AR — S AN RS — B AR
(418~421°C . ¥JEFIME B W 420°C), KB —B
JEHRE DT 420°CEL B MR R K1 %32.9
MPa(F 11 w8 MR ) , % BB By B Bk i iy
PR EBEZEAIIA K (T 1~3mm), F A& R &
CRME N RS E KR EEMEREA N3
km,

WITLH A EBEA FERM T E AL
BEEBAMT=Z24HE2P@E D, LEHBEFE
HATZBGREGH ENLRBXRKBEAREREE R
1196m (B PE b B ACBA , 19819, il R % i 3] % 4%
EEREH, PEEEENRRKUEEA A2 4km,
HHBERAFP 500°CAEFH— 8" A R
A E IR E (1. 7T~2.3km) B iR, £
FIMIILT XEBBARE RS GERUAREET
(BRTIL PR KBA,19819) , T B R MG 1 —
B FE S R0 I R B, R
Mo KB EFET, B T v B i 0 28 A BB 1 IR
B 1. 3km SRR, WIREN E2ABEKEE. Bk
AT B 10 & B A5 B A 3R B A X AT
¥, 1. 3km BB RN 5 % B B SE B Mo ilUB 3 B 38
R, WL RE R TEERET R RER
BN —70m IR, A UM B T R E L3
km BES, HLHEE B #5 1k (140Ma 4D L3k
ZXFMT 1km 247,307 1L X ZEBEE Mo (Cw)
T BUG R ME R R

3 g
3.1 MEWRNRE

WITWBE A Mo (Co B IR R BB KR H R
ALPAMARMIMBRARPRERESR. . AHE
WEE . KPR DUEEESERT R &y
LI Y(E6HhcefD, ITRREHET, HIR
(>400°C) B #h F ([w(NaCleq. ) 1>>30%) ifi #& —
RN h 3k IR F 22 32 PR (Diamond et al. , 1990;
Heinrich et al. , 1992), B E R GUEE PN E
BT 5 4 U BH X R IR AR RT BE S 4R MY HRGE A ok
(Roedder, 1984), I TILBEA Mo(CO B HR &
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Fig. 9 Sketch map showing different stages of fluid inclusions in the quartz phenocrysts {rom the Chengmenshan Mo (Cuw)

deposit in Jiujiang-Ruichang District, sample number is CM08-2;A,B,C and D indicating stage sequence of fluid inclusions
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B E 44 NaCl-KCl+FeCl, +CaCl, + H, O £ Juik
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CR)- & R 08-T il P % ol R LI | [ VN || i
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W RN RT RENEZEA S, BRTREMEL
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BN, E SRR (VD U B B
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REBAAL N L CO M H, S HE(E 6a) > &
CO, fi/b & H,O(E 6g)~/ & H,O(F 61)>% %
H, O 6)) ; AEHE 224k : 0 & H, O 6a) >%
£ H, O 1 COi™ (K 6g) > £ H, 0.COi” M
HCO; (B 6)—~#% H,O(&E 6)), NAEEP X
MR R S E B - BEET CO MumT
BZHWL . HO S EZHHE, XWH CO. FEM
T H, O SBRMEBERTAEETVHKR,
HbPf HOBSWRESRE K IBDH R kK,
Roedder(1992) 35 tH 55 3K 45 d L 22 A » ik Bl /K i i
RAH R AT B 7 7E 8 R 8%, X3S H0 /Y
EREBER KK . EHHAERA,CO..HCO; #
COI™ mMaxt & &b pH {8 K246 T &4k, 1K pH E
%BF.CO. FEERS  EHE pHEBEN, £
By HCO; , & pHEBE MW, TE X COT (K4
£,1990, N ERSHA S, RkEALES pH
HEHF &, h BRI ERETE. Rk
AREBFH COMABEAERSFBRI H—NK
#F & (Phillips et al. ,2004) , B XA $ CO, %1
RATBIB R T TEK P B, A CO. FBZE
RS, — IR AR B B A (R 4H .
ST YEILE, B —F EERRNE pHEAHS &
1M M K 8% 36 M 3 3% (Chen Yanjing et al.,
2006) , 3 {f 3 1A P3RBT IR B A E ) 2 PR, B &
FHRAENEBESYIHE, NTTET TITERT .
3.3 miEwmEaIE

AR ERBFIER 7T LA HED T R
TR (B OWT.

(DB A T E T EEERE —/ETE 500~
590°Cz 18], & BEEKY—RE KT 600C
(PURAX £ BR 600°C) , 3% L& /5 IR i (R L R e Bk T
WO TILBE A Mo (Cw) 7 B & 45 i 50 B 31 o A4
i, B B AT RE B F & - A 3 Y B AR 1R
AJ3K 600°CLL B>, REHBRMIAEERLEE S,

FIA DB ALV AL,VESES Fr R 454,
ARSARMEERKBMUIBITBESFBENBK
sl EmMmAlERAESEERE S HFEZLA
ek SaHhra VvV ASEKEREBRES ZA
ik EHEESMERERE, A IRCEKE
HEH Ry BERY EHRAew T, W55 —
NFERBT AR 57 BT AR & KRENET
JCH . Barton(1996) AN, i FE RS RIEA S
ERMERASERE . NEBTEWT LEAEE
TR, BT B, PO MR TR 3R R A4 LU K A il AE
RFER PR ER, XM M ERE T TE
EVYMBITYFREHTEER AR FHIE L
K, EHR AT RS MBREEF S Mo 85
Y L2, B RET R,

O THBRARTOEERERY— IR ELE 390
~460°CZH, , MiAZEREE 1D, HKALHmE
LTHREBE ZHBRAXBRT RESHE FHEE
. BIABEFRIA N S FOKE RSB B & £ S
47 (Ulrich et al., 2001; Harris et al., 2002;
Calagari, 2003) , &2 & B BE A B IR 4% #6 FF AF B9 49 1ok 48
9 R (Roedder,1984) , # B4 (1990) Xf 3% 7] 1L
BEAEAE Na, O/K, OtU {8 55 [ R 8L 9 Na, O/K. O
HefE X U ISR, A i A b e R Nl
INHERBNES, BEREER, FEYS Cu. Mo
EEZRITRT AR, IHBE EREFHEKALME
R 3 BRI A B, R R 3 R IR R A
REZEARFE R, BR A W EERS, 5
EBEHEHBEYHRARE, BN TESRTHREBTE
By .

GO NHEBEEEEEY—EETE 370~4407C
ZIE) . BB LA BKCOIR 87 4k R AE , FT BB S5 K R
HHUZBWARELE R, ELFEELEABREAIE
AR BB A SRS A, I s 8K, X 0 s 1 8 4k
BoRBTARAERERIE. FAGKEEENRE
5 5 DA S BN R 38 00, 45 3R 338 AUHT B A R e AL TR
Fi (Roedder, 1984), X —fEA I BAEFAERHKE
THAR A 35 2 3, #0045 IR A 6 8 (Cline,
2003 ; Heinrich,2007), §if ABF 5L E A4 FEE L HS
HEYWHEAMCA BFEEYRHNEBERAIR
(Heinrich et al. ,2004; Heinrich,2007), £ W 4f 77T
ROERZRFEBFERYV RAEPEWERE GRE LUK
RBEWEBRTRE % =17 1 (Reed et al. ,2006), K
¥ LRt ik g CO, % R4 iikik . 5 BURH"
itk pHEMF S, HEREARIREZNES 2
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B, RA IR AN S BE S YN E, AT
B E ULRE R .

(4 I B BR 2 1 AR 3 — R B 7 360~390°C
Zi. MEST IR EA BN RERSE
HEEBRLHEAER PR T BB ELEMWAE,
OEKBEFHEAR, KB TIZHBA KR E K
HEMBEAET. ZMEREGEREZEN T &,
A, WAk, 3o [ AR R0 EFE
R TF A — IR B 3R TR B 3 A B R 1t
F1 ) (Calagari, 2004 ; Hezarkhani, 2006) , [ RfuzE
PR A RIS W P AR B A A MR A W
PN, TRREH TFTEMBEAET . RESERE
i, BT WA A, AT — 25 18 Bk S AR 1L )
3.4 REHBEERHET AT

0T BE A R 48 D 7 A 2R R AR 2R AR
(E5Habf B 1D RAENRSRE 10,6 1D
R TE T AL R (>500°C) MU AT 11T B BR it
REFAHBRAREELRE., ERAEEALREHC
500°C) , ¥ M A AL AR AR T W IR L R Eh B R AR Y B
BoTEiE SR ERERARBRNSERTRERE
#3(Diamond et al. , 1990; Heinrich et al. , 1992),
MR TTREARIMNER DBk, RKH
FE A 2 2 BURS W) BN BB R T I R L 2
— (MR B4, 2004 BRI R 45, 2007, T T I T
KREBT ITEMRMAEE L BrEd K amas/emm
I W B i 0k 5 AL AR P 30 1) 42 A2 3R B 1 W AR o 48
STESFEERSPREREK, —FEREERRES.
BEREREMR, 5 —FEREREFE S RELE
WA, 75 AR B R A 2 B0 B (B 15
AR pH E 5 K S AL M B AR B8 [ M 1 58 (Chen
Yanjing et al. ,2006) , XEHEFZELRFHHIEN £
J& 455 W) i RO AL 0 8 A8 B2 P KRR, DA TRT A Mo,
Cu.Fe ®BRALYTLIERA . LB B s R4k ] 1L B
A GRDH B A 1 AR 8 — A B RRE
TXRE COBERNVEIHNALE ((WERSA K
B R TLED BRE T Wk B VR FH IR 2L Wk B 4R R AE 38T
INBEEH D B SRR TEEEA.

g

(D EAMEPT BRI I BE 5 40 (D 77 R &
BrEORTRECEETN N ERMECIE &
Faa(lED FSMA(MED ASMEVEDHNE —&
BV BD R, 402 2 B B 3B iR 2,

1k f 4> i NaCl-KCl3-FeCl, = CaCl, + H,O 4 %
FEAR R 1AL NaCl-H, O N £k ik R .

(DN BRI ARCEEREHRY B
WE PR T, KT R WA B %,
EAMARMMERRGRBRP REETENELK
7K HEW A HK o T IR R AT RE S R E R 7T
E AR AERTREEEMNRT WHEEHE.

EBFEHKAMAMET AN SEHY L4
MRKERE(IRBOPREBERS - RELER
310~486°C , #h ¥ [ w(NaCleq. )J6. 2% ~41. 7%
SWERMABRE LB XM PRKAZCT BB H
TR E ARy —REEEA 251 ~489°C, 2h N
[w(NaCleq. )11, 2% ~46. 9% ; 4+ fi TE 4R B B Ab 47 |
T AR T ok AR b B kA 5 LB B Hh i i i
Bk — R BEWBE R 209 ~ 38°C, #h E N
[w(NaCleq. >]10. 4% ~45. 7% A E E R A%
FRAE A BB R R R EAT R E
W, . ZHBEHBERARSBY RNERNE
EHE.

(OB B EEEE B RAREMESER
HEWT, BRI I B A $H 8 B B AL (140Ma) DR i Hh
XEMEAAR, BRIV EXEEEFHT K
RAF&RE BRERT EXH#H—FWEAIBRT
AN Bf 28 BE VR B IR
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Fluid inclusion Study of the Chengmenshan Porphyry Mo-Cu
Deposit in the Jiujiang-Ruichang District
WEN Chunhua? ,XU Wenyi® ,ZHONG Hong" , LU Qingtian® , YANG Zhusen® ,
YANG Dan®’, TTAN Shihong” , LIU Yingchao®
1) State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences , Guiyang,

550002; 2) Graduate University of Chinese Academy of Sciences, Beijing, 100049; 3) Institute of Mineral Resources,
Chinese Academy of Geological Sciences, Beijing, 100037

Abstract

The Chengmenshan Cu-Mo deposit, located near the Jiujiang city, Jiangxi Province, is a large
comprehensive deposit, which is enriched in ore-forming elements of Cu, S, Mo, Fe, Zn, Au and Ag. The
deposit is composed of skarn-, massive sulfide- and porphyry-type ore bodies. Petrographic,
microthermometric and Laser Raman Probe studies have been carried out on fluid inclusions (FI) in various
kinds of quartz from the Chengmenshan deposit. Five types of fluid inclusions including liquid-rich fluid
inclusions (FI) (I), daughter mineral-bearing FI (II), gas-rich FI (III), pure gas FI (IV) and carbon
dioxide-rich (V), respectively, have been observed. The daughter minerals mainly include halite, sylvite,
calcite, anhydrite, pyrite, chalcopyrite and bornite, suggesting that the original magma was important
material source of the deposit. This is consistent with the stable isotopic results of previous researchers.
Three mineralization stages were recognized in the Chengmenshan porphyry deposit. Quartz-molybdenite
mineralization stage (stage I) is associated with K-feldspar alteration, The fluid inclusions of stage I are
characterized by high temperatures (310 ~486°C) and low to high salinity ([w(NaCleq.)]6. 2% ~41.
7%). Stockwork quartz-pyrite mineralization (stage II) may be related to hydraulic brecciation. The fluid
inclusions of stage II exhibit medium to high temperatures (251 ~489°C) and low to high salinity ([w
(NaCleq.)J1. 2% ~ 46. 9%). The straight filling vein-style quartz-pyrite mineralization (stage III)
developed in phyllic zone may occur in an extensional environment. The fluid inclusions of stage III have
medium temperatures (209~386°C) and medium to high salinity ([w(NaCleq. )]10. 4% ~45.7%). From
early to late stages, the temperature of mineralization gradually decreased, showing that it is a continuous
evolutionary sequence. Boiling had already occurred several times during ore-forming evolution and may be

the dominated factor for metal precipitation.

Key words: Jiujiang-Ruichang;Chengmenshan;porphyry deposit; Cu-Moj;fluid inclusions



