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SR Z W K
i B R E R AT 1 TR

E N iF % B 5%

(P E b RBEB S KRB BT, LD

R E. ZVAREEREEEE, F2HSK. LHEEK, PESTFREHEMNESHS CO, =
MAEEK, SEABAMATE Nat, CI7fS0{~, KA+ H,O0 5%, CO, Kz . & NaCl-H,0 &
. OBEKRCESTRYT, RFRENERKMKSEKHEBESRE. EREST 360~400C
W —BRBERRET, Au I Cu WA EYMETBRE, ERERNBER — BN L EIRE
T, BAEFETZHAR-BE3L, B3R A, CuBSYHR, FEEAR Aufl Cu,

M. AERERE SBEERMCE PSAFELEFETIK

MEEERBEFT LT ERERRROEFLHRILE, RERFHHE, BE5Y
BEER, Mu4b “EANC =MW", REl-ER-AEE-EEE KL-K KL HARE.

1 HEER

PR FREAGEE I M AERRANER., FEFLEE N P ERF AR
BRER: ARANSMEKANTRE. 29 W& — A0 008 589 B RAK R
TR EE. fl (B MR, EARAMRNELT BES, M, EEU BIERL, &
REEE, ESEF, AT L. MUEHNERSE. ENEAESTLXFZED, NKE
SRR EE. Tk RE TR GER NNW) 8 Au, Cu A HEK R E 7 M 09 40 B S Stk 5
ek (s AR U KHE NE-SW M@ FEFEAR, 54 AmILFILsAe B, At
Wy BV EEhFEMRMEIKAR, FERNW, @R ESEZTEY, SEHERE
RiERE, KEL 250~980 m, B 0.25~21 m, [ FEM 100~680 m, BT B &EE
BHERPRK, £m NW, iAW, SEHEFLERE, KEX 600~1500 m, E£0.11~6.3
m, [ FIEEM>100~450 m, LRI BRZIHERE.

EVEE T ZEZME, FBEA: OFKRAGUAESRE, RE TR ARENESH
By B ERBEE S, HETNREHAEEaL. B, Rk, HRTILAEEY
th. @ Bk, B, VRPN ERT A TRRY, SHTATWRE. © BB
b, BmrRmE . HREmAREGE. BEaik. BENALES.

O EXRARBFEEESTHITH (49070102)
® HMAFFRSEMAE. TEK. AMER, 1983, EHEERE NIRRTV KBRSETRRT HR, WY

HURY ™ S5 8 bR R A A
TRHE, L, 8%, IR, KMAFRACHEERLSYE, DR ETHR. MEM. 100037
1994-5-29 Wk, 1995-1-12 # 2 ld]
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BB RETWIEAS, BEMEMBEFE, BAT KABRPIRTERMT A
AR BB © Baf (WHdd) Bk © aR-Ba8-"H§V-S0HE; © A%
- RA-BRE-THTHE @ FRA-AE-ERE-FLYHE: © TRA GRERED B
B. KHEQ. ONBANEERT BB . €TEUARE. MANEEVHEET =L, §
FEERFATHIA,

2 WAEEEERR

HERFERGILILT B 640 m, 620 m M 590 m BRF X%, ML EH 2. 3. 4, 5.
6. 7 M 8 FEBMFTRIBE. HAEAREV AR, AR-FTRAK, SFEKSHEH
My AsRs. SAFRAS, kA BEENE. ML, A MOBEGENHEIEL T,
AEEBRNSHAENE OB, LA, BRENS. ERREMEST
FLXMHFBRMIREGHT T RETMEEHHE.

2.1 BRSNEXRKRTEFAEDES

HAONEE, FREEENTYHFHERAESWETHATRTERA, 25 KEEE
BEBEE, RESEE (BFD. BRECEGYREE. BTXAWEESHRE, R
H L., ZHBEE, RTEACREEH. SWER. ZEHFBNNEE, BT “K
£ LEE (2. 3 B ZRE.

(D EEEER. HEFETEEENHAARMMANHE—RET, BXNEEESS
FHAFSAEM. O 1-AR 2 HISKREEE BH1.4.5 . ZREEETZRETI A,
HHAMNKENGRES, TRAMNEVFHEL. @ 1-BRE 2 HESKGEE By
6). ZRHUEEKEEATEATHEE. ® I HBESEE (BFD. E8VRAYE
FRBENEAET, BIERT BN TRE. AXEPEIEN. © 1REFREMCERK
(BH 8. BEEPSHERS MFREERERMY 30%, FREYCH NaCl, PEPFELFM
B, B KCl, NaCl kR E/NFHKFRME, PEEKWREBAAE ., B NaCl §7H
KREANBETHESFRRHEARE, PR NaCl 5SHETFR-BETHEK. KEREA
/NG, AZE S500C KB, ZREEAMBT AR TI-AM1-BA, HEEKEMNY
b Bt 2 2840, LILT EHE, @ VA 3HITHEES CO, k. £ KHEREIR
Ly X—EE5REHET K CO, BBE ZREFWRARRMERA, BEMELEXLEREF
XHST KNALRMUZ L.,

(2) AAEFHE: ERERUEEEESE., TEMAARTHENT KRS, EXEFRE
BEARRHME, WEARRAEPHEFEEAEGO, GRWT:. O #XE. aEPEREAE
B, FEHI-ABMEE, P 1-BR, SKELEHN10%~35%. FaEE LR NaCl,
KEBEN 260~286 CLLAy, SMHHKBEN 260~332CLY, HGHESW 2 HEEEKNY
—iRE (327~332°C) Mik. BEE—BREAEASK, HEALHE, K/ 5~10 pm,
EZERSM, 1-AR, TRMOH1-BAU=ELE, ¥R NSHEEKE A, X&
Nt EEEERMERPGERBIER. B R LR EN BN BEREEE.© NKE.
ARPEBERBEE, EEN-AR, SEELHI 10%5~40%, FBERAHEAGK, Kh

0 ARBEIRRENBEE M
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% 6~12 pm, BEENA. B RERE, ZHA3BOCEL. @ & A%k, AX-H#E
Ohk. BEREMFRATEEESRAT. LI LR BREEEASRFIERTAE.

B, FEMTBAOEERAER, CUNENE . AETREEEHAKSR,
— KRN 10~25 pm, EBERHT-AR, TRHHA 15%~40%, 4 1R, DRI
BH 1 -BH, 7% NaCl 4, HFKCIHELRE, FRERERXTFRE, HEREBEESH
BTAUH . 4 240~396C, AMHIKTF 500C, HEHRTREIREBEY, —FHER
BEAEY . SR EtE, IREREEAEPIAWER. SEKZHELZARE
FHEHE, BEAKEARR. —RER. iaf, E—ETmEWRER, BLREX
R (BIYIRBD AfE. B-g4UMIEE, —B/NF 10 pm, EREATFTRSHET, o
2R KoM, BAMEEEERRR, HERR, FENT-ABMIA, SIBEEPEAR
. TRADPEEEKN I-ARMIA, SWHH%~20%, HHE/NBR. B2EH
MAMENAN, BOWRHEFRENHRSA. EEHFBOASER, — B 2~5 pm, —E4
BEBARI, Bk 10 um), HEHHLB/D.

HLP R, BEAERE, UI-ABMBRE, HRAIA, A -2 180 -BAGHE
M, E—8 Au, Cu B W ET B, b 4 REBELE, 1 HQEEAMTES, T
¥ %8 NaCl, L KCl. ¥ kP agaBEzs, X84, MK (1% 10~25 pm), —
B, RERKRA—, S 1-ARM LA, MRE/N (BH2~8pum), EH, BAH
TEELEHBS A CERME), MEKZEEFMER., WRSH (WB) . HEF
HAMNEUNEEEABEFEANFHEF R4, REXEQEEWERZETERRE
WIS BRAE .

e B EHE AR FEREERBEE, SHERER, BERUTHRITETERY
PhAE . LR, R AN SRR SR OMEBATRENT KNFEHREN > —4F
BABEE, MEKX, SRELHEEEART, SRR, SEEEKMESHOEKE
5., EXHELTFRAEEHIEELGS, BZRKEER, 7FAIROLIAHEIECE
., 1R, MrZ24%8 | HREEEE. MUFBREERBAHMER, UXKRY R
*, AE 2 HAHWEEERM 1 HREEREE, EBVHBREAREZNE FaESHEEEK,
HESWEEGNRGEREELRE. ERRERSE, 29 RIT WRENBEMERT &,
A AR, HatFiAskE, M PHEI R | HREEEE, FRASEK
BA, HETHEVER.

FRHEERE, AT EET R -ARMGEE Y, MREH AT 1 -BEATAG
Bk, B FH (Au, Cu F{LEER) DIAE | -A B 1 M BACHFRE, A 1-BA,
R D REEEKS, RPN I AEEEERE, [-FARERL, PRVA,

2.2 BEGEEEY

FMALIER CHAIXMECA GEE) %B#E (+600C/—180C), MARRENTE

& MR B SR TELEN.
2.2.1 HW—REMENEE 27 KIS —8E 300 &4, mE 1-A FiR. B 1-A B2
TEFAAEAY -BEEFE, ZEE-SBES, SEERENSHEFLE, BROHN
JUANBEEE, XERESATENILNET MEEAY &, © >500CHERE. RERE
RHAR Y CPRLYD ERAEARE. PR T HEERYIREAE AN, RiEREE
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Fig. 1. Histogram of homogenization tempera-
ture of fluid inclusions in the Xiaoxinancha gold-

A — Gold deposit; B — Beishan ore block; C — Nan-
shan ore block; 1—Granite; 2 Diorite; 3— Calcite; 4 —
Sphalerite; 5— Gas-rich inclusion; 6 —One phase liquid in-
clusion; 7 — Multiphase inclusions that contain daughter
crystals; 8 — Two-phase gas-liquid inclusions. Unless oth-
erwise indicated, all inclusions are inclusions in quartz.
Granite, diorite, calcite and sphalerite are all determina-
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{1 100 200 300 408 500
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copper deposit.

tions of two phase gas-liquid inclusions.

R EREREREES, B B AR 7 BT il e i
WAKE . E>500 CRI SRR, FTEEHR
HRETH = ERBE G- R AL, ik, M5
PAEMBKCR . MBCREST . B, Hay
ft.. @ 500~340C (FHTF 400~360C), £
REXB 2RV BRI GR-BRE-HE0-
B BRARE X, KA Au, Cu
THIE. @ 360~220C (4 HF 340 ~
240C), REAKXE 3 B BB & E,
FHREEERN, BEREMBHT KBILE,
@ 240~160C (£ F 220~180C), fLHEH
LT BRI TRA-AR-BERE-FHEYH
BEWMREXE., EHERERXGT, BRE. &
Wy, Bev SwMibyts, BFEv8L. 6
KT 160C (FEH 160~100C), REEXD
BMEY BB — RN BRARELASE, H
RS, WRETEFRTYWILEARGE, 9
kE A, BV Ao XEHE I, 360~
160 CRAF K Au, Cu F L E e, Wi Bw-
bAEbk P EEERT4FE, KlFL, LH
EEV KPR ROEKFIER.
LA I B AET L. AR S R
SURFAE , A0 2 HE A FRIE A K8 A S 0OAR 7
HEEA AL, XAEFEH, Eagkly—
BE LRI T RERR XA RNHER, A 1-
BHE 1-C i, My BRAAXBMHRAAEE
WH, KM LTREBELT W ENEEXE
BETELT B, $3RIMBRMEEHE,
AL B EEEHT 340~300C, g LT
BN&EFTF 320~260C . B4 M BREER
B, ELWFT B GBBETAAKEE) £+
F 240~200C, Mg LB BEHEFF 220~
180C. X 1-B. C &% @ 360~220CH
BAET, LidtiiERE LT B, RoEH
Rz, BRSMEHT KEVRE, 79
FEEFBHLEE. @ 260~160CIREE,
bl (H1-B) GEERET TR —EBE
B, HERKLDFrEIL (B 1-O, R E
FUET R R RS, MEM L, 1



Flrut H2M FHES: ENNAEE ST KRG SRE T ERETR 155

B BRI LA L. AR EY, BLBEEEN, HBAX—K Au g%, I
BERAS. 827 . RV SRttt

1 640
st ok I_ILJ—F m
— S SN LL_4
FTRT T 500 300 300 '5(‘,0 . —1 ) ’—1 oL
15
S
P 7 El_‘_,_/—\_ﬂ_ﬂ_ﬂ v
1wk 620 L o N s N AL
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\ 5b
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a2’ 0 st i
10 N 1———’_1—;1——l 1 - A
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F—iBE )

H2 ARTERAEES—BEETHE
640, 620, 590 A HRFILNT B EETEFRBMWIREE,; 1 - IRKHELT &
HMEFTRERER, #PREEY 0 m, | PERBIREGHE A 520 m, IHEN 340m
Fig. 2. Histogram showing homogenization temperature of inclusions at various levels of the
Xiaoxinancha gold-copper deposit.
640, 620, 590 stand respectively for altitudes of various mining areas in Beishan ore block (in downward succession) ;
I — VE represent mining levels of Nanshan ore block (in downward succession), with the interval between levels being

30m; altitude of Level I is 520 m, and that of L.evel VR is 340 m.

B2 AR RARFEREEGKY —BEEFE. ©EXH, 77X EE (640, 620, 590.F
Br) 55 3 O BBl 360~260C, 4 BE BB R 260~200C ., LUREREME 3 BV B
BB EREL, RE (1, 0, NV, VFE), FI3IMTHEREREE 350~240C, 54
B BB R 240~180C, BB ERELAE. T (M, I, IHFE), B3 MF B
BriRBERE T 320~220C, B4 B MEMBE 240~160C, RIEEHLEKIL S, EHE,
MNEET, BEASEMERE, A5 K, FMEOEERE TH, B8 -y MEHRED
W2 T, BBkl b TZEme&, v, vi, ipE, B4MBETHTZELAE. B
MEE LS FMEAEREILLT B (B3 SadE-—AES RS, AT LT
(MR, bk, ABKGR RS fMmERR EHFEPME) HE, {pedls BE T,
BT BAEL, FEMEREWEN, MU ERTETNT . NEETiesES R 4T
BEMEE, ML BRENKTILYE.
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MET 10 M ARFEHBRBE, SVHERPBRPIEREAE 2~3BEH, BT
MATH 2~3 ABMBE (R D, IFHEGMSHBREBERN & B FHHES 8 340C, 275C
1 169C . KX EHIESH BB EHE, AR, 340CH 275 C EBRRET KE 3. 5
4 ERTHNBAEE. 169 CURBET MBS s MEMNERE. =/ M MBROBREEEH, &
NS BrBEMY—RBERR, IATFEaY - REARITFEE TR, BREERRY
PRE ERA—RINR.

F1 AETERGHBNEE

Table 1. Decrepitation temperature of

inclusions in quartz

g

BEBRE (O

N

N15
N17
S2
S3
S6
S9
S12
S13
S21

346
350

335
338
350
335
348
318

220

250
292
242

146
144

203

195
150
171
134

FHHE

340

275

169

I, N, VHF
BERM BN —E
B (C) HE

340~-260

260~160

<160

i o G B 2 e A 3t T 9 AT B £ i

BYTERBVYWENEE (K2 FE
N 325~160C, HPHHREREE 325C
(F1 278°C), HHH HKA 160C (180°CHH
220C), ERGT MEEY Bh, ETE R 210
~255C XHEMNEERTESXELRT YN
ERIRF (EU—-R1E&V . B¥EST -8
) EXxwye. i, ARAERKT HAR
AMRBUIEE , —40 240CHI 250C, B—4
H1155°CH1160°C, Bl —4H R B BB Bo B i,
WEEKY, EEREXMNBREBRMEEY .
2.2.2 EhEMEE

(1) #£MEBEZHEEEHILEE 241
(# 3), th#H 27. 9 wt % ~56 wt % NaCl, F
¥ K 38.3 wt%NaCl, HHPF LR EHN
35.3 wt%~ 36.8 wt%NaCl, F 1k 36.0
wt%NaCl, JLILF B 27. 9 wt%~56 wt%
NaCl, F#5% 42.2 wt¥%NaCl, L5 BtY
29.1 wt%~32.7 wt%NaCl, ¥ K 31.6
wt % NaCl, W% 3 fiR, Ly BEEER
B R LT B,

F2 SRATVPPERGHBNER

Table 2. Decrepitation temperature of inclusions in metallic minerals

S [ a7 &gﬁg ¥S Y E%ﬁg HS )] ﬁﬁ;ﬁﬁ
(C) [qe)) C)
N-18@ | ¥E#® | 250. 160 S-13 #0 278 S-14 | BEEEBRY 210
S-4 Hew | 240, 155 S-2 D 325 S-4 | MEERY 225
$-190 | &E&F 255 N-18 | EHT 180 S-8 | BAEEF 210
S-180) | HET 280 S-8 HET 220 S-6 | HEEFT 240
S-1 HET 160

B o ] 3t B R 22 B B R M BRI B R A T i

Y REMGEEPFRAMHEILEF TR RE THAWEEER 4. EHEFEEKP
(B -T GRED MELERPFHERMEBEREMR LS. SHERETTFRERNSHE
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Bk (84, HilZ# 40~100C, XR—AEMMNE AR PHKOLEE, EOLR
gA, BMAFFREPSHL>E, BATEREPHIUGERED . SHEEXBET T &
EREZHEEER 0N, HEHEH40~160C, XB—HEMATFRAFEFRHENE
Bk, HEHERE/D, ARFAHEAREFIELRE, #E AT AR ESH SRR
%, BEMA., FREMFEEERRESE, RAARRTIES, R FERTTR, of
A, EAAKREENL. RO TARET EBPHEEHRHEK, REEAIKITM
BERBRE, SBRY AN, BHAARFEL.

®3 SHAEGMMEHAER. BE. H—-RENEE
Table 3. Disappearance temperatures, salinities, homogenization temperatures

and densities of some phases in multiphase inclusions

Be FaIHRRE HhE SHEHERRE | B—8BE EE -
(03] (wt% NaCl) «c) Qo)) (g/cm?)
N15-® >450.0 >50.0 320.0 >450.0 | >1.10
N17-@ 332.9 40. 3 247.3 332.9 1.12
N17-® 332.9 40.3 249.1 332.9 1.12
N17-@ 312.6 38.7 232.0 312.6 1.09
N17-8® 250. 8 34.7 250.0 250. 8 1.11
N17-0® 355.9 41.9 250.0 355.9 1. 08
HV3-2-© | 309.8 (KCD
349.5 (NaC) 54.0 267.7 349.5 >1.10 e
HV3-2-® | 162.7 (NaCD
396.2 (NaCl) 56. 0 327.0 396.2 >1.10
HV3-2-@ 343.2 41.0 286.9 343.2 1.08
HV0-4-@ 249.1 34.6 169.3 249.1 1.10
HV0-4-©® 95.9 27.9 279.3 279.3 1.02
HV0-4-@0 242. 2 34.1 242.2 242.3 1.12
HV0-4-0D >500. 0 >55 313.0 >500.0 112
S14-® - 188. 8 31.6 280.9 280.9 1. 07
S14-@ 135.6 29.1 291. 2 291.2 1.10
S14-® 207.0 32.3 259. 7 259.7 1.09
S14-@ 200.0 31.9 277.2 277.2 1.08 Ll
S14-@@ 200. 0 31.9 273.9 273.9 1. 08
HV24-3-1 214.3 32.7 275.0 275.0 1. 09
HV21-2-& 270. 2 35.9 268.7 270. 2 1. 10
HV21-2-® 261.5 35.3 261.5 261.5 1. 10
HV21-2-& 268. 7 35.8 211.8 268. 7 1.10 WdEHRA
HV21-2-® 275.6 36.3 319.5 319.5 1. 07
HV21-2-@ 285.6 36. 8 332. 1 332.1 1.09
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(2) 2 HRWEER M5 1 HREREER) KEERE 128 F (R4— B
RERIE, £7 KIEE R 2. 85 wt%~23. 2 wt % NaCl, F¥H 9. 29 wt % NaCl, JLILFT Bt
ARk ¥R E AR EBE (2. 85 wt%NaCD) 4b, K EZHIFER S (5T 10 wt¥%NaCD),
Bitpr s sED (FERH 9. 48 wt¥~15.13 wt % NaCD, ¥4 11. 18 wt % NaCl, LT
BRI R 2. 85 wt % ~23. 2 wt % NaCl, % 8. 66 wt % NaCl, th B (H K &%, PR E
12K 2. 85 wt% ~3. 18 wt % NaCl, B # A1k 20. 41 wt % ~23. 2 wt % NaCl, K LB ¥ a5k
BAEPTF 5. 35 wt%~10. 87 wt % NaCl, HT, A& Eoadr, Ll BEESTFELY E.

F4 2 HERGHASR. HE. H—EAENEE
Table 4. Freezing points, salinities, homogenization

temperatures and densities of two-phase gas-liquid inclusions

=2 ke (—C) #HE (wt%NaCD H—RE (C) | BE (g/cmd) {4
N5-@ —6.2 9.48 327.0 0.768
N17-D —11.1 15.13 326. 4 0. 837
N17-3 —11.1 15.13 106.0 1. 061
N17-@ —11.1 15.13 281.7 0. 897
N16-1 —8.6 12. 42 322.0 0. 813
N16-10 —7.6 11.24 330.0 0.772 S
N16-G —7.6 11. 24 344.0 0. 790

HVo-2-0 —9.2 13.11 238.0 0. 930
N18-2 —8.7 12.54 360. 0 0. 780
N18-@ —1.7 2.85 157.0 0. 938
S10-T -~5.8 8. 95 238.0 0. 896
$10-3) —5.8 8.95 307.0 0. 897
S12-@ —1.9 3.18 141.0 0. 941
$13-@ -7.3 10. 87 262.0 0. 881
S13-3 —7.3 10. 87 272.0 0. 869
S14-2 —10.3 14. 30 302. 2 0. 864
S14-3 —9.8 13.77 293.1 0. 869

HV24-1-2 —10.2 14. 11 316.2 0. 842

HV-24-2-2) —20.8 23.2 103. 2 1.126

HV24-2-3 —17.2 20. 57 347.0 0. 890

HV24-3-2) —5.5 8. 54 283.5 0. 831

HV24-3-0D —3.8 6.12 213.7 0. 898

$7-2 —3.3 5.35 252.0 0. 844
§7-3) —3.3 5.35 244.0 0. 855 0]
$8-1) —=5.0 7.86 163.0 0. 964
S8-12 —4.2 6. 72 207.0 0.910
S9- 3 —35.9 9. 09 287.0 0. 830

HV11-6-1) —3.5 5. 66 176. 6 0. 932

S3-T@ —3.3 5.35 252.0 0. 844
S3-03 —3.3 5.35 168.0 0. 939
$3-08 —3.3 5.35 188.0 0. 920
§3-38 —5.6 8.68 210.0 0. 922
S3-60 —3.6 8. 68 275.0 0. 845
S1-{ 8.0 11.73 209.0 0. 949
S5-7 —6.2 9.48 298.0 0.818
S19-1 —-2.2 3.65 276.0 0. 794
S20-.T, —3.6 5. 81 239.4 0. 865
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B3 A —BE-REXRE, BEFUaomTHIEPE, AKX XEE BEE
ZHOEGNEE, EINENRELESESERIBCREY], B LSRRG SE::
EEBMBEXNERZE, B& HCLM HF FRAEAHRGEE, MERE THEE 500~
300CEA, MRS REERNWEHRE S NN, RAEAZIRIER, #HKRAFERTE
fe. BEfL, WTTRR R NaCl A0 KCLE @ T RUA S, SERAHREEA. BAFEN B K
22 HSRAEEREE. SRS - BEMEEFENMER, K- mEP LT
kP, Wk BRI TR Tk (GREER BRI ), AR 2 EAE LS
(A XA B X8, IREBEF LEPRAEFLH — SR, F5REAREHHEER
REE EREE. REEXSEKNSE, SHAERVORERNER. H_wEAER
BT iE, LR BERR, B RAKT 160°C LA TR, A ity 28 B S 7 Bl it 8 AR AIK 17 384
K, BEMEEERAEAE, IRATHTEAOHRIRE, ERESRBRRM
T WA RETHERE S M CO,, CH, R B, B CHMBAFA, HokEH Y
K.

thAE (wt% NaCl)

1 1 L s L Lo
100 160 220 280 300 340 400 500

¥ HE ()

1

——

M3 H—EBELFELAE
A REEEKX; B—9. REERXK: 1| BSHOUEE, - 2 MABOEE, FLRAMAEERBENELXE
Fig. 3. Relation between homogenization temperature and salinity.
A —High salinity area; B—Medium and low salinity area; 1—Multiphase inclusion; 2—Two-phase gas-liquid

inclusion. Arrows indicate variation of fluid salinity with temperature.

BN E R Y — B E  ERE 7 NaCl-HO R Ry =4 X REO P #K5 B kY
FE., AXELHEEANEE > g/om’ (YR 1~1.15 g/em®), TERETHEI A
WK, 2 S ERNEE < g/om’, EHTF 0.70~1.00 g/cm® Z 8], LERIBCEK
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ERE>1 g/cm®, AN R5E 1. 13 g/cm®, 4R K 360~160C 2R K 5 wt %5 ~15 wt % NaCl,
BN 0. 70~1. 00 g/cm® B, AF K4 KE Au fl Cu JLIE.
2.2.3 B4

(1 BEEAAFES

FHITHREERTE, SFERPEREERE (BEARETVHENMARXHCHE
) B . ARSI 5 iR, EEBE FHEMERBMELER: Nat /K4 0. 97
~38.18, 1K 8.97; Cl7 /SO K 0. 18~44. 96, F¥H 1. 71; F~ /SO~ K 0. 06~2. 33,
T4 0.54; F~/ClI™H 0.03~0.57, F#20.08, FIH, Fik+EClI-f#SOi~, #F-,
B Na*t,K*, #f Mg?", Ca** . SHMS (XK 6) FLL H,0 HFE, KKK CO,, &F L& CH,,
N,. CO fil H,, CO, fil H,O #i*f B /R¥Z WAEH K 0. 01~0. 30, FHH 0. 04, ERAESHE
(H,. CH,. CO) S58ASE (CO,» MXTAE/REA HAE K 0.01~0. 60, FHH 0.15,

® 5 SRGAESES

Table 5. Gaseous composition of inclusions

Nat+| F- | F- | CI-
s ry*é1 Nad K+ Mg?* F- - S0z~ % 8: sf);— S%l%_
v 5 pg/g mol¥% | pg/g ! mol% | ng/gimol Y| pg/g mol%| pg/g |mol% | pg/g |mol% | CHYBE/REIED
HV0-2| #A¥ [2.36(39.13(1.91]18.63{0.01|0.15[0.10|2.02{0.67| 7.26 | 8. 31 |32.93|2.09|0.28/0.06)0.22
HV3-2| & [20.9647.13]2.02} 2. 68 0.89(2.42/31.6346.73]1.93 | 1.04 17.590. 05| 2. 33 44. 96
HVO-4| /3% |1.39]39.32]0.97]16.21 0.10(3.45[1.50(27.93| 1.93 {13.09]2.4310.12(0.26|2.13
HVI11-3] A% [1.12{29.73{1.95[30.53 0.05(1.591.25|21.79| 2.57 [16.36|0.97(0.07|0.10{1. 33
HV24-3] A3 {3.82(40.46(0.97| 4.92 0.21(2.70(6.99148.65] 1.29 | 3.26 |8.22|0.06]0.83[14. 90
HV11-6{ f8% (14.4063.72(0.64] 1.67 0.05}2.65{2.91| 8.46 |24.42(25.89{38.180.03{0.10|0. 33
N18 | A8 A 1[0.42] 3.4910.13] 0.63 10.63(5.02[0.73|7.33|2.35[12.81(35.57{70.72(5.55(0.57(0-10;{0.18
EHH |6.35(37.57]1.20]10.75]0. 32| 2. 59[0. 30|3. 17|6. 76| 24. 80| 10. 86| 23. 32(8. 97 |0. 08|0. 54| 1. 71

B P E R B BT R R R R A . PR

x6 BEGSHEAS

Table 6. Gaseous composition of inclusions

€O, H:0 ; Ho N CH, co coz/ng AEBY

g |7 :
ug/g | mol% | wpgrg | mol% |pgegmol®iug/gimol by pg’ g mol !5l pg/ g mot % 4. ¥is :3:41-9)
Hvo-2| B¥ | 9.97 | 0.66 | 607.77 | 98.95 [0.080.12/1.73/0.18{0.40)0.07]0.12.0. 01| 0.01 0. 31
Hv32| m | 20.06 | 1.63 | 712.06 | 97.68 0. 11|0. 14]1. 8510 16]2. 43 0. 38| 0. 22}0. 02| 0. 02 0. 33
Hvo-4| B3 | 27.02 | 1.72 | 627.49 | 97.19 lo.10j0.14|2.1370.2112.52{0. 44|0.03|0. 00| 0.02 0. 34
HV11-3| & | 25.47 | 2.43 413-62’ 96.33 (0. 08l0.18|2.3010. 34| 2.59(0. 68[0. 33]0.05, ©.03 0.37
HV24-3 B | 810 | 0.73 | 446.24 | 98.48 10.14/0. 2812 6003710 50}¢. 12]0. 14| 0. 02| 0. 01 0.58
HV11-6] £7% | 6.78 | 0.69 | 399.00 | 98.61 |0.14]0.31]1.81]0. 29}0. 20]0. 06|0. 30+0. 05} 0.01 0. 60
N18 [H# {1 192.01 | 23.14 | 260.22 | 76.66 |0.00[0.00|0.00}0.00|0.15}0.05[0.76{0.14] 0.30 0. 01
-1 14 42.63 | 4.43 | 495.2 | 94.89 |0.11]0.20]2.07)0. 26]1. 26]0. 26| 0. 27| 0. 04| 0.04 0.15

Fh o ] M B 7 B 0 A St R T T 6 KSR e L B B R BT R R

¥ BRI IR S e R TR, B 4, 5 PR, B4 R, AR, ERRR
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Nat Na-
20 a
. 40
60
80
v / v \
Mg?- + Ca?
S0%-  S0%- $0%-  §0?

M4 RS =
a—-FEF; b—FET; | —HREY (B3, 1991); | —EEET IERE, 1984);
I-%WEs (EEE, 1990; V-E20EEY GREL%, 1992); V—KFK

Fig. 4. Ternary diagram of liquid composition of inclusions.

a—Cation; b— Anion.

I — Wufeng gold deposit; I — Yulong copper deposit; B —Haigou gold deposit; N —Zijinshan copper-gold

deposit; V —Xiaoxinancha deposit.

M5 EBRAESHEAS=AE

I —HREY; 1-8HWLy,;

N V—ETK;
R—CH,+CO+H;+N,

Fig. 5. Ternary diagram of gas composition

of inclusions.

I —Wufeng gold deposit; ¥ —Haigou gold deposit;

I —Zijinshan copper-gold deposit; V — Xiaoxinancha
deposit; R—-CH,+CO+4+H,+N,

B D TERDT . E eI KBE RS &
goRM, WA KD (SERMEA
¥). LRAEFTES, ERy Rk HEE
Natfl K*, MAHKEE Na*, HE SOF
FICI, B F , MATKREESILYKEE
Clm, BMERTKFEE SO . 5EMEEREN
EREVHEEZHHEMZL, FE ClmH
fi% SO, KM+ (A5, & KRG EEL
eV HRET EEEY HE, HLHO
HhFE, CO, FEERS, HAEPKCO, TR
ZTFELSLFEK, LTHELY, SHERE
TRM. HARETBATKEEEZHIE
JEHES & (CO. H, f1 CH,) FEHES K
(N, FARHBEREA, 2T KEARE
W BRI, XERBREE ST
fiE, F 5 ey KA, HASRT KA
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REBRT WG R,
x7 SEERLNEXBITER
Table 7. Laser Raman spectral analyses of inclusions

S X mol %) A X mol%)
i CO, H,S CH, CcO SO, H,0 CO, H,S CH, SO,
Ni5 88.8 0.9 6.2 1.1 43 38 12 7
N18 57 25 5 [ 7
Si13 78.6 13.9 7.5 71 18 11
S8 76. 8 4.5 4.1 14.6 13 68 13 6
S3 80. 4 5.2 6.4 8.0 77 14 3 6

E: SO, EESF;
B 3R B P & R A B 2 A SR

#* 8 AP HO 0 CO, Haxt &

(2) BEhLE b Table 8. Relative optical densities of H,0 and CO,
e b gk, FGRNE in quartz
7, He 4 MEENSHEF CO, . AR G B B
SERE, HERE2¥K 76.8 i e Dy (H,0)| D, (COp) Do/
mol % ~88. 8 mol %, R E R EMS N15 | 640 4By | 4.06 1.31 | 0.32
& H,S. CH,. CO f1S0O,, B&H N16 | 620 4B | 5.28 0.54 [0.10
6.9 mol % ~23. 2 mol %, ExAAELE N17 | 620 GBF | 3.84 0.67 10.17
PN
Ereo sramkmmr, e || E
MEEEL HO AE, & 71 mol% s12 | 2 5. 26 0.65 |0.12
~177 mol% , K & H,S #1 CH,, {H S13 | 2HE 4.73 0.54 | 0.11
7 CO,, 1 MR CO, & (68 Sla | 21®& | 2.74 0.8¢ | 0.31
mol%) KF H,O (13 mol%), 2 4~ S6 42; 8.41 0. 66 0. 08
ss | 4 7.01 0.90 |o0.13
€ 2K By HO (43 molli~ 57 s2 | 6B 6. 69 0.28 |0.04
mol %) FEKT CO, (38 mol% ~57 S3 | 6B 5. 24 1.53  |o.29
mol 95) . H'E M 44 H,S #1 CH, . X st | bR 6.93 1.3 [0.20
PSR T 5 AR T I B R S5 | 6B 4.63 0-61 10.13
7?3?%5}*}?3’]&}%@&*%%5& S21 7 B 5.22 0. 95 0.18
EHEHLFEE, bt L i BT 1 o8 jou
B R CO, & B2, 1 o1 I B2 B DR MR 9540 S B

B (KF 260CH 160C) WHE

CO, TEEMMBEME . AEENETHREN, TRECO, ZHERKERRFALE ., X
VR PRE, TRIEERO fiikd CO, BBAE, @ B IEHIRK, CO, ZEMK
FEASH THREFE ., —SBRNBRAKE /N EENSHERR/D, HEBTFTE/NESB
3, ENA AR CO, K&, HEQEEMIEHEREER/), TEMNR, FERERT
HCOe REVHEBEAEEEPCO, FRBE, HNRFTIEANEIR. URERSHE
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BT E, A9 KR REMNUHO JE, &0 & CO, MBLEM CH,. CO, H,S
B4k,

(3) ZLAbNGIE St

EIAAATOLH AR CO, 1 HO M KRBRWAERE, IR ZHF G EPRIKGHEEK
¥ CO, #1 H,O Wk, TR A EE+ CO, M HO WKETHUXERE. Eh FRE &
—EXE", FBEHENN, E—BETED, AuPTES5 CO, KEE (D). CO, HEF
ES5HOXEE (D) MM D,/D X, FHEZMEMNK., £ EKLME 15 MR
JE ¥ ) HO M1 CO, ELIMRHAEE (K8, HH D, 3 2.74~8. 41, F¥H 5.57, D,
2} 0.28~1.87, 3K 0.88, D,/D, 3 0.04~0. 32, F¥H 0.16, JLIUF B D, H 3. 84~
5.80, ¥¥% 4.75, D, y 0.54~1. 87, F¥K 1.10, D,/D, X 1.10~0. 32, F¥ K 0. 23,
BILT B D, i 2.74~8.41, ¥4 5.87, D, } 0.28~1.53, F¥HK 0.8, D,/D, k 0.04
~0.29, ¥k o.14, HIEXRW, EEMENLZET, D,/D BER /Y (FRHENK,
XEEET K Au BB ERETE, B 1L Au, Cu RAUMFERER, Au filiEm
T, BAUBHEREK, T Ca SR, THEBEFS FEELSETHNED.

3 BEARANS. EMKEALE

31 &, SRfX
MARBREN 11 MEFTAENFFTRE) 1T T HEEKKEY oD M R 6°0 4047,
R E Matthews (1979) AE-KERAMCEMEFTE.

%9 SRGERENHE. BOBELE

Table 9. Hydrogen, oxygen and carbon isotopes in inclusion fluids

BE frE Wzt s o TDD) | MRE
8180q 8D 6180H20 6‘13Coo2 (oD
HV0-2 dEih 620 H B 0 A% +9.8 | —73 | +3.39 326
HV3-2 db iy 620 & Bt A% +9.5 | —38 | +3.06 325
HVo0-4 deil 590 /B 0 a% +9.5 | —59 | +1.21 269
Ni18 dtil 590 & 2-2* HTRA | +4.4 ] —62 | —4.30 —6.8 207

—7.2813C,,,

HV11-3 CRIES:) A% +10.9| —61 | +5.61 370
$13 Wil 2 g 24 a% +12.3| —51 | +2.04 —4.9 224
HV24-3 Rl 3 B 24 B% +12.6 | —46 | +3.41 247
S9 Rl 4 FB 247 AKX +11.0| —77 | +3.50 —3.5 291
HV11-6 Bl s hB 117 a% +8.6 | —55 | +0.46 273
S3 Bl 6 B 247 A% +13.0| —66 | +4.15 —5.6 255
s21 B 7 Bt A% +10.9| —80 | +0.13 —5.8 214

M EB TR T R AR R NBE. T8, AREEL
E: MERE AR - BERTRZTHE SRKE 5190w, 83Ce, Hit HH; Car—HBA.
Q—fa%

1000 lnaq-w=3. 05X 107 *—2. 09
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1 O'Neil (1969) J7 4 - /KA AL RHE T
1000 Inac,—w=2. 78 X 10°7T""*—3. 39

SHHE T BBEKE 600, 4R R 9 R, 11 MR E oD BRFIMER 7 —38%
i —46% Z A, HRINFE KT — 50%~ —80%, . 6" Ouo R 14 J7 M8 A BE & 08 S1U{H
(—4. 3%, HAR10MN R N IEE (+0.13%~+5.61%) , X EHER ToD~
MOupX R (B 6) ., FILLEEF, AT RSITH 11 MR, HETFERKHMEAKL
Z IR KK, B IR B K A A e HOK SR AR KR, R, &
FUEFOKIE, WFEE HV11-3, 3 —iBE N 370C, 0D —61%), 6" On,oy+5. 61%. ¥
i S9, H—BEN 291C, 6D K —77%, 6"Onol+3. 5% . FEah S13, H—WEH 224C,
6DH —51%),8"Ouo K +2. 04%, . FERN18, ¥ —RE H207C,0DK —62%,"OnoH
—4- 3% . X ANBEERR, B RERESERBNASEKGRSRE. LIRS K
S ERET KEFFAZ L, BXREL B H 6 945 K5EEWHFEFT KL 0D WE
R, T 6 OB K . SEWET KM, HIKH 0 OnoMEFH D, 5ERIAH
(48D B BRAR L, NIA MU 6" Ou ol H oD B ERFRE, oD M 8 Ouom T HRAE
K.

A0
(o]t

13 ® SMOW

501
-
é

-lu0F
B 11 7t 1 i i 1 A 1
-0 =15 =10 \\3 0 5 10 15
S 40 ()

e BREFAEE D-0"®0u0% A HE
CESINTREKRME, 1992; WALSTERENHRK, 1991;
ERTERBEHERS, 1984 LAETREHRI N, 1993)

1—&FK; > BHET KB T®RA
Fig. 6. 6D versus SIBOHZO of inclusion fluids.
1—Xiaoxinancha deposit; 2— Calcite from Haigou gold deposit.
3.2 HEMAE

ST AN eV AERERPEEEN 6°Co,, 1 MEFT HTHAN 07Ce.. FH Bottinga
(1968) 1] CO,- #E A 2 []°C 232 iy 1000na HHEAE, FAH BRI 2 89 77 8 1 FE S Y
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SUCH, RAF K 6" *Ceo, v, =1000 Ina+8"Ce.. (Bottiga, 1968), G iRA HEEEKN
R CO, 19 6" Coo, (£ 9), BF K 6"Ceo, H —3. 5%0~ —6. 8%0» BERS, 81 Ceo, AHM
/Ny 10 291 CHE 67°Ceo, B —3. 5%, (FE& S9), BEBAK, REMRK, 207 CH 6°Ceo,
—6. 8%, X K" Coo, fH BAA LW, R & T R EMCO, PHIBK B HTHERS, 5HWE
FRNRE, RTURE 6UCoo RN, BA ERFERK.

E7ARIBY R AT R EEAEHOD-

8"Ceo, e R (A) Fil 0y 0-0"Ceo X
%M (B). % A, BHES, A5 KN
& BB, 0°Co, T HM KB
Bl oD EAEZSKE, RAE 8°Ouoft
THEARMASHAKZ .

G RRR, AR AL B O B
2.8 BRALENESR. O BEK
K#5E 8 SDH ; @ R & BB
8"Coo,s @ BASBEKE 60 1, B2
B R A ROK K SRR IR &
Witk

4 A RIS R A

4.1 BEEE. RTEHRTLTE
4.1.1 WHRE EOCHNEWHME
TR, AT KRR - RE— A —
PR R . B A 2 AR B AE AT
EXRT KN - HETKNETHE, 7
TE 6 B F AR BT S I LR
BB . H U SRR AR 7 A AR 4 BT A
—AEH SR R, Wiz AR SR
PR, R KRB R ZEEEY
H—REDY. HILIH, BT K EEE
By —BEENEYRELEHFTE
NRE. XNT Y FERENBRE
H, B8, BR%T WFEIRER 475~
390C, WEF . BT . FVHTHER
E<350C, FEMT . EHHFHT WHER
E>250C. 28— RE . T ER
BAESEE, AT KMy BEELE

=50}

| 6[)(%)

81040 (Ko )

Fig.

100}

130

Ka| .o

me

Y

-3

201

10

L
-10 -5 0
S13Ccq, () (PDB)

-10 =5 0
613Cco,{X:) (PDB)

B 7 BREREN 0D-0"Co, (A,

81%0-6"Ceo, (B) XA

1—KFK; 2—HRET FERR{ X, 1993

(BUETEXHEK, 199D

7. 8D versus 6”Coo2 (A) and 80 versus 8‘3Cooz

(B) diagram of inclusion fluids.

1—Xiaoxinancha deposit; 2— Wufeng gold deposit.

Bk 500~100CES ., 1 TR (BRot-UHAHHER) H>500C; 52 B Bk
(FH-BR-F0-HEF) R 500~340C (EEH 400~360C); F 3 MV B (FE-
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HREAE-BRE-HET) H360~220C (BPF 340~240C); F4WT B (FHEE-E
F-BRE-THLY) H 240~160C (BT 220~180C); %5 MU B GRERELLITBD
f&F 160C (FBFTF 160~100C) . WF WERERFETLE N 340~180C,

4.1.2 BTENHTARE BECRREFT KRBT K& EES NaCl #1 H,O, B/
HEHagikst, FEPEREN 2 HIREEE 1 HAREEEGE, B H
NaCl-H,O & £ P-V-+-X YRR RE T, 40 5 S HG &N 2 R EEE
KT ES.

(1) ZHGEEKRY—BEEHC

mETETiR, ECEREYS, F4MEBENFRMSEER — FJLER—) B
BETHEEL, DX AN EEEZRE, HEAENREEREESORENERENZ L.
X 4 MBI —E S 5N 242. 2°C, 250. 8'C (250°C) . 261. 5°CHl 270. 2°C (268.7C),
EhE S5 34. 1 wt%NaCl, 34. 7 wt % NaCl, 35. 3 wt % NaCl fil 35. 9 wt % NaCl, Hj—B%
B EE 514+ 51298 4.5 MPa, 5.0 MPa, 5.5 MPa 1 6. 0 MPa, Bli#i X B AN EEE S
H#4.5~6.0 MPa, X— R NEHERMHE EREHBEHBEES. FTRHERBEMRKTFSMHEBEXR
BEACERE, ZRNENELEEaENERENKEL, BB TE GIAEN
R, BIFSAKENL, E|BAHEY —, K-S rFNEHDRZEEEKNY —BRRIES.
AP R IZRB A FHEFEL N 32. 3 wit%NaCl, T3 —BEL KR 288°C, Fi—
BEE]E /14 8.5 MPa (6. 0~10 MPa) Z£45, B LIERKE 40 10 MPa, TRIERBES
FRAEIBENEREE, ZHet, HUEEASHENEMERE; BMdA N
%, BREAETEY—, ZENENNRAEBRIFARMKESN GRENLERE SHK
WIKMBERS . CHAEMNEBREEFES NaCIREAX, MARSSIBHERBEY
EE M) SEHAX, B EHAMK, FaRHEANENY —REEAEEEHEK. &
T IRIZR RGN —BELN N 362C, FHEEF AN 41 wt%NaCl, FHH —BE K
J1M H 50 MPa (10~60 MPa), ¥ EABKREZHEEEMENK, ENEEMEXHHARME
THKS.

(2) . REE 2 R EEEK

RiE 2 M EBEANY—RE., SEMERE KR2) Bk, £ NaCl-H,O K&+, K
hE P-+-X A (Roedder, 1980) b IRBAY IKiZI Bk — B E K H 75BN <50~
74 MPa, F¥5% 20 MPa, Jdbii# B H<<10~74 MPa, ¥k 28 MPa, BIL# B HI<5.0
~52 MPa, 3% 14 MPa,

B EREH, KFRETERY, ERNTHA, SWAR, ZEANTNEGS
A, wfmifiiki s, X2 H Ry I MENMEEZIN. SeMXEREY -BE
KN, xR WRIEKEHNLNN 4.5~74 MPa, T2 20 MPa,

FAERE L, B MR EH T HERSY 27 MPa/1km, HIKFTHIAT KT LR
KR 167~2740 m, HRM—EB—PEET K,

4.2 R 4K pH. fo,. fcoz*ﬂ Eh

4.2.1 pH ZAF KRBT LIRS, FHERETV SESY, SKALTUHEET R EFELM

BEREEME, BEARKE. AR, 858, HE58TRREFENTHTER B,
3KAISi;,0, + 2H* =KAL,Si,0,,(OH), + 6Si0, + 2K* (n
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fEa (KD {=B (Ser) A Q)

Bz PR VB
1 1, du * ad
lgay+ =— Eng + lgax+ + ?1g a3KfaQ ¢2)
ik s Ly et 98
pH = 7 IlgK — lgax+ 5 Ig pry 3)

(3) RPN FHEE, B D A Crerar fl H L Barnes (1976). J W Shade (1974) 89%(iE
wE

lgK =12 — 0. 012¢ B BE) 4
ag+ = rg+ © mgt (5)

(5) K mu+ KW BERWEE , BB S TR AR . ric O K 9T B R 3 4R 38 H C Helge-

con (1969) WK, (3) Rehish 3 08 Ig = Dipm b, XEEMR I, A XL

RN (3) X, BB B A9 KT+ #, A%E-8 8P B e+ pH E, 0
72 10 i3, By ik K EE (ak+) 5 0.01~0.51 m, FI2yR0.17 m, pH 7 4.7
~6.3, HAILFT B ax+FHH 0. 28 m (0.13~0.51m), pH FHH 4.8 (4.7~4.9), T
BBk ax+F¥ K 0.6 m (0.01~1.11 m), pH ¥4 5. 6 (4. 7~6. 3D, Olofsson F1 Hopler
(1975) AEHREFG T K PELRNR:

t (C) 100 150 200 250 300 350
pH 6.135 5.82 5.65 5.6 5. 65 5. 84

WA RS REMpH HS5 EAKKHFHRHEEN, TP iRk EZERE-HR
, TIEPBRAIZHEE N SFRE— P —k.

% 10 BF P Au. Cu KETUEH ax+# pH &
Table 10. ax+ and pH conditions for the precipitation of lar-

ge quantities of gold and copper at the middle ore-forming stage

L= g Y IgK mg+ gt lgak+ ﬂ'];ﬁjcﬁ;ﬁ pH
HV11-3 S paE: 2 7.56 0.85 0.1288 —0. 9607 370 4.7
HV0-2 e 620 5B A% 8.09 0.91 0. 2089 —0.7210 326 4.8
HV3-2 deil 620 BB a% 8.10 0. 62 0.2138 —0.8776 325 4.9
HV11-6 Bl s B A% 8.72 0. 04 0.2818 —1.9479 273 6.3
HV0-4 Jeil 590 & B A% 8.77 0.89 0.1778 —0. 2891 269 4.7
H24-3 M3 e a% 9. 04 0.20 0. 3162 —1.1990 247 5.7

AP RS, FHTYHRBIRS AE- Ao HUMERN, K& TRE-SFBERG. W
Bl 8 fTR, RN 270~370CHY, Wik EEEMME, HREBKRFHREEHET Y, KKK
FE2IMEey ™. LEBEMT 270 Cof, AP RRAREAR ERHRE—PE—BE, T
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ZRAFT MES LA ST W BERYE, BT B, ERT R ZH A 8- T4,

OE-PRAKRE.

B8 ATKSHAHT. MENKFEET K pH HLERE
EhBEHEATEKITHE GV EEYHF, 1985;
EEUELTEKSES, 1992)

Fig. 8. Comparison of pH values between the Xiaoxinancha

deposit and porphyry copper deposits and epithermal copper-

gold deposits.

4.2.2  fo, feo, M Eh 1R E M
BHRE . KRB, FIH 28
B SRR BE, EERAVIRE
¥ lgfo, . lgfco, F1 Eh-t BB+
KBEGIKH fo, feo, M Eh, INFK
11 i3, o 370~250C),
fo,#99 107 %~10""Pa, ¥ fo,
10™%Pa. foo,#94 10*°~10%°Pa, F
¥ feo, g 10%°Pa, Eh #3% —7.5~
—0.55eV, FHH—0.67 eV, R
MEE 140CJE, WA BH fo,EE
107" Pa, feo, 3§ K, En g 7+ & 0
—5.5eV . itREBF, BHAESH
7RI T E 1 20 MPa, 18 A
RS EBENY—RE, pH XA
516 (4.7~6.3 BT UME), Bt
MNEHEBHTFHREE RS TE
Bk —-BEH0C, HES,BE
M3 11 FEFIH fo, B MAE , f oo, BE
WE, (BT EE. Eh thegEds,

£ 11 RT M A, Co KRR fo,. foo, 0 Eh & #

Table 11. fo, fco, and Eh conditions for the precipitation of large quantities of

gold and copper at the middle ore-forming stage

MREEN | BRE Eh
e |9y | leXuo | 18X, | &XcH, | lgXwo | 18XH, lgfo, | l8f0, | pH
(MPa) [G&D) (ev)
HV11-3| F% |{—0.016|—1.615| —2.168|—3.306|—2.775 20 370 | —30 | 2.3 | 4.7 |—o0.70
HVO0-2| H#¥ | —0.005|—2.178| —3.135} —3.900| —2. 930 20 326 | —33 | 1.5 | 4.8 |—0.66
HV3-2| 7% | —0.010| —1.788] —2.426 —3.710| —2. 867 20 325 | —33 | 1.5 | 4.9 |—0.65
HV11-6| 3 | —0.006| —2.164| —3.255| —3. 322 — 2. 507 20 273 | —37 | —2.4! 6.3 |—0.75
HVO0-4| B3 | —0.011] —1.765|—2. 356 —4.512{ — 2. 854 20 269 | —37 1 0.4 | 4.7 |—0.55
HV24-3| H#% | —0.007|—2.136|—2.905| —3.712| —2. 556 20 247 | ~38 | —2.4] 5.7 |—0.70
FHME —0.009] —1.876| —2.527| —3. 649 — 2. 748 20 301 | —35 | +0.6| 5.2 |—o0.67
>6
N18 [H#&A|—0.115|~0.636|—3.302| —2.843| — 20 140 | —46 | >7 . |—0.55
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Fig. 10. Evolution of ore-forming hot fluids.
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A STUDY OF FLUID INCLUSIONS AND ORE-FORMING
PROCESS OF THE XIAOXINANCHA GOLD-COPPER
DEPOSIT, JILIN PROVINCE

Li Yinging and Chen Dianfen
(Institute of Mineral Deposits, Academy of Geological Sciences, Beijing 100037)

Key words: fluid inclusion, inclusion isotope, Xiaoxinancha gold-copper deposit
Abstract

The Xiaoxinancha large-size gold-copper deposit is located inside northeast Hunchun
County at the eastenmost end of Jilin Province, lying in Tumenjiang delta zone. The ore de-
posit occurs on the western limb of the nearly SW-trending Wudao syncline, with the host
rocks being metamorphic rocks of the Lower Paleozoic Qinglongcun Group. Gold and copper
mineralizations are closely related to the concealed early Yanshanian granite porphyry in this
area. The orebody consists of gold- and copper-bearing quartz veins which fill the NNW-
trending fissures as well as veinlet-disseminated mineralized bodies on their both sides. Its total
NNW-striking length is some 2.5 km., its width is 0. 8km, and the downward extension
reaches 100~700m.

The ore deposit contains abundant fluid inclusions, which are mainly two phase gas-liquid
and one phase liquid inclusions and, next, polyphase inclusions that contain daughter crystals,
with a few two phase gas-rich inclusions and three phase inclusions that contain liquid CO,.

The principal gold and copper mineralization stage is dominated by the first two types. The
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most striking character of the fluid composition is that in cations, Na™ is most numerous and in
anions, Cl™ is slightly more than SO?~. In gas phase, H,0 is dominant, followed by CO,.
Ore-forming fluids are basically of the NaCl-H?O system. D values of inclusions vary in the
range of —51%,~80%,, and 818OH20 in the range of 40. 13%,~ 5. 61%;, falling into the re-
gion between the magmatic water and the meteoric water line. 8"'Ceo, values of CO; gas in in-
clusions are — 0. 5%,~ — 6. 8%,, exhibiting character of deep carbon. All these data demon-
strate that the ore-forming fluids are mixed fluids of magmatic hydrothermal solution derived
from the depth and meteoric water.

At the early stage of the ore-forming process, magmatic hydrothermal solution played a
leading role. When temperature was higher than 500 C, fluids reacted with wall rocks at the
top of the porphyry body and the contact zone nearby, resulting in such alterations as biotitiza-
tion and K-feldspathization. Later, temperature got lower and lower, salinity increased to
40wt%NaCl~5'Owt%NaCl, and the fluids changed from weakly alkaline to weakly acid-acid.
Under the conditions of T' 500~ 340°C or so, f02>10_25Pa, fcoz>107'3Pa and relatively low
Eh (<{—0.76), fluids interacted with wall rocks of the exocontact zone, leading to quaraz-
sericitization and producing precipitates of pyrite and arsenopyrite. At that time, CuCl™ and
Au (HS); were in the state of migration, with the precipitation of merely a small quantity of
gold and copper minerals. In the middle ore-forming stage, the high-temperature and high-
salinity hot fluids migrated to the near-surface area with well-developed fissures, where the
percolation of large quantities of meteoric water and the convection and circulation between
magmatic fluids and meteoric water took place, thus forming mixed fluids and changing origi-
nal equilibrium of the fluid system. Under the condition of T 360~ 160°C or so, salinity
3wt %6 NaCl~ 15wt % NaCl, fo, 107*~10"""Pa, fco,>10*°~10""Pa, Eh —0.7~0. 55V
and pH 4.7~5.7, Wall rocks experienced more extensive quartz-sericitization, accompanied
by the precipitation of copper and gold and hence the enrichment of gold and copper. At this
stage, heated meteoric water played a key-role in the ore-forming process. At the late ore-
forming stage, more and more meteoric water was added, mixed fluids overflowed, and tem-
perature dropped. When the temperature became lower than 160C, large quantities of
volatiles (such sa CO,) would be released, which caused the increase in concentration of fluids
that had been diluted to some extent at the middle stage. Nevertheless, fo, and fco, had de-
creased by that time, and fluids were weakly alkaline to alkaline; under the reduction with re-
latively high Eh value, the fluids only gave rise to carbonatization of wall rocks, and the ore-

forming process drew to an end, basically with no precipitation of useful minerals.



