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REERMFLT B S HESSENRNFHR
READ, RO/ D, HAHY, BRED, 4D, T4V

D AT K ERESHE TR, & H8,230009;
2) BB A XMW FAEEED L, HE,230001

WERE:HNFITHEEHART EXARARRENRBHSZSRETE, T HAR. &7 KX0 45K
£ A= SO LI/ A B T RS L T B T L e B TR BE G AN SR . A AR
W ACR LR O R A2 0" R R R G K Rk AR o BR AL 2 BF 5T, 36 64T IR 0T W P 0 L & 8 M E (3 S 2 iR it
BRI EEW SHESFERONHAMANE. SN HF5 H 80 BT EET CuCl; A
CuClP B am RER . W EMEZ AN ClTREL W WM RI R EHZEE .pHE. /O f /S, EHE
a2 FE L Au(HS), #l Aw, SCHS); 45 9B ST B » 0 ) 75 1 HE A P i o B9 50 0L 90k FEE 2 ) o 5 009 0 AR 971 0
[FI 2 EE pH (. SO, B /S, % K3 H . SAF T I — BUa kb i B R 81l T H 48 & MR AI TR A 0K 1 22 5
e L 0 Bl S A2 A A 1L 0 W S [ 7% L E R ARG 6 P 2 440 T B 4 OO B T < ) B UK SR BE R 55
Ak 2 48 FF 6 DU RE L T 5 0 P RO B 2 43 18 0007 43 9 T AR B R R 0K

KRR SAESHE BB FER TS M LRUBH

TERE/ N EARET RPREBIEEN. 7
KRB TEERRMEE P RS I8
PR R UM . R R R T F ik
B R LA R E R SR/ 4 AL B 4, R R
BEFRE R K TR T AR5 05 P48 &
A REG BaMmES, B A E ERAHE R
B4 4 JE AR AE B o & LB A etk () &2
WXL K, LR BIR YK i B
BEMPHEZ —(B. W #EMERIR, 1987, X F ik
TAHRT RKIEERR BB FEA V.M RIRIEE
FRET R IR Ay M A6 b, 0 4 T oo R s R4
AR TC R S AT R R T B R 3L
X R U BT A R (Cox and Singer, 1986;
BRENISE, 1993); LA FELE W. LEHTLUE K b
DI R R LR RS AR
PR AR AR BB QSRR %, 1989; 1R
B, 2005) ;iR A AL L C w KT B A 32
FAE FHEE R LR |, 207 T BUR AR b A P B F A
# T R AR AR B R A i K ) T R A

#H (Lowell and Guilbert, 1970; #] % £ 4%, 1992;
ORHA, 1999; BHSL, 2004),F it riw .
WS A FEI R R IE S S B A (£
47, 1998; %454, 2002; Sun et al, 2003), R
E2WEHMHT AR BT RS S AERGTE
HERE A HEPE X B PR I AE DG R A 2 4 A, 2R
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W T % ICE A A A (AR ) 4 R LT L
TRAT 8.
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CRE#%, 2001; ERXE, 2006), HHAXF
Wy £ K BT U5 B8RSSR g s,
FRXT B M N RS B3 A S B R R AL AR
EWH.EWMTHYT BAT KLY TEHS
S MERIAR, B e m T KBS el
MR HIETIENTRE.

A XHEPE T ILT HRBRERNET RKMED K
HRrEaREbRAERE. AERMETEN
VIR R HFETRANFERERT A
o g A e SR Ay B R HLEL, USSR R T H
SRAEBEASHEHEFEHRE.

1 % HHb AN

PiFlimeEs HA THETXEAK 7 km 4,
EHBETERRAE S M HFLEBERK. R
BERSMTH WE ELAERTERRRT — PR
AR AEH SR NINE R W #EF ILREE R
HI3CILERNL, FHFERE FHFILREERILBH
BHRAEARR.FRFEFTRABRAER . BA
SR EEME SRR RAENRED, R
HBBEIP-TZBRKE . FHFRKE . RKE
MRE BRELBBEHENREREE . AKRE
H- LG _BR, ERUDE A BREARKE
RE, FHNERERT, EP-BR/PEBSEE
REAE=H A EFBEIAE KNS LKA
KEBA_KRKEM - KERFEE D, &K
#4707 SHRIMP i LA-ICP MS U-Pb [ffii £ 4E #
b 135Ma~ 145Ma (R A R %, 1996; KB %,
1998; EER%E, 2004; RAKE, 2008; HRighH
&, 2008a),

WFLT HTARNERE, FTEAREW RS
BORER BA R RR A B AR R
BRI (BB R %, 1998; fEEIE, 2003), B KRBk
FTEMTFEARZFPEREBHAMMILA (Crrsct
D _EBEZTHWEEHP . BRLERKES
(P,d) ZBFZTHHBACT. ) FBILACT, R
MERMA(T6 M FERM. ER ZER"XP K
SESHER CEEHE, 1991; HiFHRSE, 1993;
BEARE, 1999)(F 2), FRHBEREETE . H
+ IR R E RO H bR AL 7 A R AL b R AR
REN. XY SHILP R ABRERENHRX
(Pan and Dong, 1999; £ 83X %, 2006; Luet al.,
2007; #BEFH %, 2008b; 2009; 2010), B H A LL
WREHT RE AW F LG R W F L& @)

PR EBEHGDTIR.FMNHET K. KR L#H
(EOF KRB (27 R AL LG (8) 57K
F.UEXNEMTREEFHLET K. BN E&GED
TRAGEEILR T IKEWE D, @MeEy K
WA R B P, N E S A A, E R
RENTERMUE N T KEET HE. 9 KE
BRERASHHFELEHEHER . UHNEHT
PR3 NNE [ .NE [ #1 E-W s igE#EH, T E 2R
WRERMEER™ T HYR-REA AEHR
FEMPRZE SN MEES, FELKRFER
REFIHNKRE. KL .7 HRHE.S7 KM
FUBL W EEUIE. RFA-EL . GRAKL,
REAL AL E Ry EEPERFTHKA
BB REL. TEATVATHEENSR
&%y EEST RES ERIFET . RET .
WY By EUSRKATVOUARTA.ERE
AAREFRAGRANE. BETVEYVHILE
HAEMMEEXR, RO EH—BTR 5 HEREH
BRaFgEmiER SRaL. W FRE0 . E4hY
Br AL I B R R ER M BT R ER B4, 199D,
T FEEP TR B, K AEER B
BEFBKBR £ B B (fi I IE, 2003; R =84, 2007),
WM ER . S RETTHREWREL R
MBI E, &5 HNHEN SR, ZXF THH
9 By B B R b B B .
2 WEAEEEMRE . ZRIFER

iR
2.1 HSXEMERHE

RYBERF LY HE . ETBAVENYE
EFRE ERE . ERESBHILE, A XK E
WF 15 H LKL ()5 K R H 457 5K
FILED RAER & EDF R IET I 4 m 2 & bk
ERRRMEMAFTE. HRDIFRETET
KBRS LERD Y. R\ WItEH A M
EFBRRAEHEMTBEY B, BES oK
F TR Y,

T4 2 1 2 R T 5 R O U B A B A
I REFKAREREHT, EAMNIEN Leica
LMDP # B 4% # Linkam THMS 600 B% # &,
RHRBREMY —-BEMEREDS R0 1CHE
0.2C, MAOKREERERFERXRELAZTERER
Chaixmeca B E fl Leitz 1350 A& FHFFEEW
RE o LR BB 3T 68 R 7E R — v H IR AU AR
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Fig. 1 Geological sketch map of the Shizishan orefield in Tongling. Anhui provinece (after Xu Xiaochun et al. , 2008a)
I—ZARGEH L2 SARPERDBNG: SARFRHRIA . “RATFTHRMRNLAS EMNKRES AXTR
FEs 7 FEZRMES S— MRS RIEMBEY 10— B R 11— B R 12— K

|  Middle Triassic Yueshan Formation: 2 Middle Triassic East Ma'anshan Formation; 3— Lower Triassic Nanlinghu Formation;

1—Lower Triassic Helongshan Formation; 5—granodiorite; 6—quartz monzodiorite; 7 pyroxene monzodiorite;

8— granodiorite porphyry; 9  monzogranite porphyrys 10—[laults 11— geological boundarys 12-—ore deposit

JE TR AT AR L e AR ), ) G M ) RO B L - R R AT R M. i
B, THOH) BRRE T B S ik B AR O R A B TR BT A AR O i B AR AN LA
() B HE ARG G 1'C RIS A 0. 2°C Ryl IR B BB b 3 2, BF b A 07 5 B £ o BB B
GBI OMR. HTRAVENCEKRMZEURG  BRSBRYETIRFETT. RS589
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Fig. 2 Schematic seetion of the deposit distribution for the Shizishan orefield (aflier Tang Yongcheng et al, , 1998)
I==RFPEH A 2 =R A PERLSENLA S A TEHENN A =R FHRMENM:S SBETRIG: 88 L%
a7~ ZAF LHEMALS - _RA FHMGRA S —RATHMEEMAI0— GRHAD- LERRE BE REF ¥ Hdn.12—
ERME-TAR3 AR RARS UM BE ZRARS 16— B MEES T @8 A2 0 k08 | e
Wal9— S 2 R F IR 20 B P ou i AL OLMIHCE) T QO EMEMOE) T IE: O ERBHGD T K QX ILHS
BB FIEE TR QAR TS K QRS F @R 2GHD T E QUL S .00z 4 o) 8 %

1 Middle Triassic Yueshan formation: 2—Middle Triassic Fast Ma’anshan formations 3—Lower Triassic Nanlinghu formation: 1— Lower

Trinssic Helongshan formations 5— Lower Triassic Yinkeng formations 6—Upper Permian Dalong formations 7 Upper Permian Longtan
[ormations 8— Lower Permion Guleng lormations 9—Lower Permian Qixia formations 10 Middle and Upper Carboniferons Huanglong
Chuanshan formation; 11— Upper Devonian Wutong formations 12— Silurian system = Sininn system; 13—Quanz monzodiorite; 14—
granodiorite; 15—Pyroxene monzodiorites 16— Cryproexplosive breeciar 17—Copper or copper (gold) orebudys 18—Copper (molybdenum)
orchodys 19 Gold or gold (copper) . silver (gold) orebody; 20 Boundary of stratigraphic units () — Dongguanshan copper (gold) deposii
2)— Huashupo copper (gold) deposits (3— Laoyaling copper (molybdenum) deposit; @ Datuanshan copper deposit; &) West Shizishan
copper (gold) deposits @ —East Shizishan copper deposits 0—Hucun copper (gold) deposits @ PBaocun gold (copper) deposit: @ —

Chaoshan gold deposit: 30— liguanshan silver (gold) deposin

{88 R A 7= 0 RG202 DU 208 A0 . 00 Bk 158 04 (N W B R XN T 5%, AT kB WA 2
T 550 MO A 20 40 07 (8 A1 09 (L 28 )& HIG-6A &7  dkCEHM. 1998: A FES, 2003).
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2.2 THMOWER
2.2.1 REBREABMBE

xit B 35 B A W 1L 5 P60 PR R 4 B PR I A4 L
BRGHZ N MR R R B
BRI B EETERT MR 05 P Rk
FEEHUBEEGREN B RAEUEERRRTH
MBI N, — A 4~15 pm, DK F) 25
pm, ARUGE B AR 2 U 4 2 IR I 06 A SRR AE T A R
K40 3 AL HSHEEAI R . FREGE
RMBOMEFREMUEEME UH D, BX
HAERETHANSTKRTREL D AdikER
BRBEM 204G s KADh—BHR 3~15 pm, TiK
G HBKRT 5%, BEARNIE. &R E
EAD RSP EEMEEREA, A G 60%~70%;
M EED KA ST BB AR E, HE 8> F
WA EGHUERE R SRR RHAR . K EF
FIHEAR B BT, KK 2~20 pon, SIKE 2
Bl 5~300, EFREEREEMM TIKER
®BWFREOH BRI R RS, —RA
AN eHaEKREEN 10X FooEhas
(NaCl) , 28 FE S b ] B T LBV B0 EE F S B R
K5 4y 5 4 g4 @ MO R R R PR
£ LB ILR KR ADNBEAR AR AR B XT R, — R
4~20 pm,%£ KN 10~15 pm,

BEEE . §KARED BB aERNSE
BmAER . HREW FaOMBREENESKMH
MEHSFRBEK BAYHBREE R E RO
HERHEFROEE, PEE TR RREH
BEERE AT RAEELE, UERNEEKX
HE.

2.2.2 REAGRGH—-EENRE

PR B2 A 3 — L P R o S0 B R M 56
EBH, Kb . ETRENGEKNHERZRE
T YR BT R E R NaCl 78 A W B E T 89
MAGEREMEITERLEN. MEESREaREE
B R K 4 U 5 R UK SR EE R L F A K (Hall et
al., 1988) BB -

$=0.00+1. 789—0. 04426° +0. 0005576° (1)
KA S W EE(%NaCD ,0 F vk A EECC)

WP ARG RS T R 3 — R Ak
WMEMITELR TR IS, BEER, R EE
FiEL B a9 Ak FE B AR K R R R8T B BRI
BERDE AN FERAUEREYNEREWF
400 B BR B 45 M ) A B BR ER B B, LB IR 3 T R
6. 1 7E 48 6] 00 BB B B, B AL BT BR , &9 K AR
B RE(220~310°CH B H K (260~ 340°CH K, X
M-S UL R R E AL, 5 &9 K R E AN
BNE—B.

F1 BFLFEETENET KT ATV ATHREASREN—EEMGE

Table 1 Homogenization temperatures and salinities of the fluid inclusions in the ores from the copper

deposits and the gold deposits of the Shizishan orcficld

7K B0 R FESY Ta(CT) S(%NaCD

iR AR (R R k) A& 340~420 30.1~53.3

E- 3 V1L (622 0 3 By k3 260~320 17.0~22.4
MR A%/ )0 160~ 180 15,4~19.6

FEE (W E AL AL 380~140 16.8~29.3

PN k7S By piE3 260~ 340 16.1~24.5
e M £ FX/FHRA 140~180 8.7~15.5

AR D BR iy a % 240~310 16.1~26.0
LI 7 Wiy fH 220~280 15.5~18.5

2.2.3 HRAERESEENS

WF L BT KRS RARMITRRY A
AEPHREODEARITI TR 2. THERE
B, A AR AR L H 0 f1 CO 2 E, B
HAECH A N AR BAASPHESFEEN
F~.Cl #1 SO, jIBF ¥ K' ,Na®",Ca® , Mg’
%o, XA GBS KA TR
KM CHLBE/R IR B A CI IR &R .Y

KAWD KW ARG T AREGEAS F

Her s T SOF MR E X a8 B (K, BB K G %

FAHXE R FE, FIERT AP TREEEUA

BEYELIH.

3 WEEBMIENRANEITES S
#r

3.1 BAhESHNBE
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B3 BT s .0 A S b w2 B AR T
Fig.3 Types and characteristics of the {luid inclusions in quartz from the copper and gold deopists in the Shizishan orefield
() — WM B, KA E b BHLERAS TREQEE . L2MLEE TR O—BRMEEERS T RasE, e
B () — & T A B TE 00 B ST G M S O KM LT R Co)— i O B R A I G 8P B OD - ATt e, fu it &
(O IR V—5 L D—Fdh s Qe— A H

(a)—liquid-rich inclusions, Dat han copper deposity (b)—vapor-rich and daughter bearing inclusi Dangguashan copper (gold) deposit;
(e)—liguid-rich and daughter bearing inclusi Chaoshan gold deposit; (d)  vapor-rich and liquid-rich inclusions coexisting with daughter-
bearing inclusions, Datuanshan copper deposit; (e} —vapor-rich inclusi Dongguashan copper (gold) deposit; () liquid-rich inclusions,

Baocun gold (copper) deposits V—vapory L—ligquid; D—daughter; Qz—quartz

3.1.1 EEMEAD (Roedder, 1981) 4] , gl 1i7 I X% 25 (1999) itk %
WFE HET RS KBS fEMEET MR AR ERE ER-IFFITES. 4R
WY - REMERE S NaCl— HOKREM T  EU LR RRLSE BRI A v % 8 p
—w—p Fi B (Bodnar, 1993)f#i#ll , [ Jj W # #% NaCl PR 22N B B R MR E D AR
“HOGKREp—THEPWEHSFALE 6., W T RE FORE 76 G 9 58 hn 4% i .
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%2 NFUTEETENEST AT AT HPHARESRESHEES (mol/kg)
Table 2 Composition of the gas phase and the liguid phase of the fluid inclusions in the ores from
the copper deposits and the gold deposits of the Shizishan orefield { mol/kg)
WM KM
viK vine LA Nat K! Ca?* | Mg?t F cI- S0~ | CO. CH, N
i3, 87N
A% 0.375 | 0,045 | 0.099 | 0,003 | 0,013 | 0.437 | 0.028 | 0.141 | 0.047
&R BHFEEHL
B2 8K " Xid ] a¥% 0.411 | 0.112 | 0.011 | 0.002 | 0.023 | 0.417 | 0.074 | 0.047 | 0.047 | 0.008
1.3 o 0.225 | 0,04 | 0.049 | 0.003 [ 0.043 | 0.271 | 0.018 | 0.049 | 0.015
ji3.:2 70
ABFH| 0.552 | 0.156 | 0.428 | 0,159 | 5.511 | 0.249 | 0.02 | 0.013 | 0.009 | 0,044
Pzl W+ EH
I3 WY A% 0.791 | 0.045 | 0.139 0.059 { 0.923 | 0.233 | 0.074 | 0.059 | 0.011
Bk A% 0.206 | 0.105 | 0.014 0.040 | 0.265 | 0.073 | 0.090 | 0.063
LNIE-2 7S kY A% 0.062 | 0.054 { 0.033 | 0.003 | 0.037 | 0.054 | 0.105 } 0.036 | 0.034 | 0.016
AREE T K LY A% 0.362 | 0.06 | 0.069 | 0.014 | 0.404 | 0.146 [ 0.342 | 0.103 | 0.039 | 0.022
* 8] 1 Du et al, (2003),

£3 ATULUTEATENEST AATRENDELESH

Table 3 Physicochemical parameters of the ore-forming fluid for the copper deposits and the gold deposits of the Shizishan orefield

7K 5 LB B p(g/cm?) p(105Pa) pH Eh 1gfO, IgfS:
£ R B-RAEM) | 0.98~1.10 110~218 4.19~5.54 |—0.69~—0, 83 —24.00 —3.69

. WALy 0.90~0.92 | 85.0~95.2 | 4.06~5.25 |—0.60~—0,74 —31.83~—32.59 —6.61
L2l B 1.00~1, 06 5.2~9.0 6.18~6.56 [—0.77~—0,83 —44, 62~ —44.85 —14.23
MW RAEL | 0.85~0.95 156.9 4.25~5,60 [—0,70~—0. 89 —24,00 —3.69

KA LT wity 0.92~0, 94 41, 9~117 4,20~6.05 |—0.61~—0,84 —31.69~—32,14 —6.61
B 0.96~1.05 1.9~9.4 5.71~6,29 [—0.63~—0. 68 —44.52~—45,21 —14.23

&5 K kY 0,97 21.8 5,69~6.15 |—0.74~—0, 87 —35. 67 —8.62
A& § ikt 0.95~1.00 | 19,7~54,3 | 5.42~6.01 [—0,71~—0.77 —35.54~—35, 62 —8.62

3.1.2 pH#Eh

3 R A B Y14 G T R B E B
e pHE., BiFLF A KMED KBRS
WrEZERAY N B R AR S B, A =&
A e 6, B T o T T A BB R T AR B
WET R EERY BBy Wkm pH EEH:

3KAISL,Os (K 7) +2H" (ag) =KAl; Si; Oy
(OH), (A=) +6Si0, +2K* (ag) (¢2)
BN V- ) T W A S5 1R A B BR B A (pH
B LBR
pH=—lgmy: —lgn+ +1/2 IgK; 3

2KALSi; O, (OH), (B = 8) + 2H" (ag) +
3H,0(1)=3A1Si,0; (OH)  (F#¥ ) +2K* (ag)

(4)

VR RV KB T 0 b 51 7 iR BR
#: (pH DB TR -

pH=—lgm+ —lgvi+ +1/2 IgK; %)
K s M v S BIRHAE FRIBEREERMEER
B HA KA K450 G R (5) V4% 5
ERBHSBAREMZE1985),HELE R F X 3,

B E, Ry Wk pHEEABER 4. 06 ~
6.56. 4% Johnson et al. (1992) B BF 5% . ZE R EE 2 51
7 90°C,150°C.300°C B /K ZE F #E %4 F iy pH (&
AR K 6.21.5.82.5.65, B UL AT LAHEN , 78 5C 16 )
BEEFLHEFEMEST K EERT HrENER
BRI A, A AR R B 0 59 B8 4 = S5 B4, i ELAR
TR EER B B (B BR£h By B A BR AL 21 B B2 pH
HEFRYE, ST KEEND BB (ALK B pH
HEFEME. @ KNSy KETERD &R pH
%7 R S LR B MEE AR, TRES
B EEHHEZ—,
B W i AL A TR AR (ER 8D T AR R 9
PR ARG R R BT i 7 b B REFR EE AL 2
RS AT SRR TG, BREERB T EE L CO,
M CHMERTFE, KR FEERR:
CH,(aq)+2H,0()=C0,(ag) +8H" (aq) +
(6)
Eh =ET+2,48X10 *T(lgm cor— lgm cua—
8pH) (7
A ET R KR (6) MR B AL B SR AL, mi 4 4

8e”
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TR BERIRIE., MEHXBAFERIE (L k.,
1979) . 45 5 W F thi 7 FH 46 B PR R0 7 DR A L K 1, B
&Ry T EAR B R WAk Er LS TR 3. 898
KA. K EERY WA Er EHELR K, S &ki
EBEETE,
3.1.3 fOo,fa fS,
P BT AL B B4 B 1 R PR E TG [ . Ak 2 K
FREEXATEMFERIE:
IgfO,=A, » lgp+A; +(A; + A, /T) % 1gT+
A; » T+ A » TP+ A, /T+ Ag /T2 +
A/ T+ AL/TE + A, /T2 % p+
f(x) (&
He W (O R A ~An b — K EFRFA 5
R R s I F A K 2 B (Kuehn et al. ,
1995; X 3%, 1999), T A4 X E (K, p HEH
(bar) . HR4E4 LA R ATH B 23 LA B i A4 P AT B8
FIEHES S ERRN, 53T ET C—CO
%.CH,—C—H, 04 & .CH,—CO,—H, Ok £ &Y
R, ZEMIHTHERMERK, FEHRITERER
K C—CO AR REREE KT KT WK HiR
EE 3D,
WREAEF AT R EWERD  ETY MR
BB Y45 ) B Bk 1T FF B (Patterson et al. , 1981) ;
CusFeS, (s) +4FeS, (s) =5CuFeS, (s) +8;(g)
9
lgfS, =1gK, (10
L[S BRI . Ky R (9 W45 7 8, 8
# 1gK,=12. 560—1. 1067 X 10*/T K18, ¥y
THETIKMET KN St EERPBHTE 3
B, BB LE DT R N B ER ER B BT B R R A M B
ST I A R L 3% E Y 3 R R A, T L R A
L B, 0 R Ho B AT R ™ I 1A Y L
AR

3.2 A4 GYRAREXAAEITE
ERTEART RBHK P EELLEAYER
T, mMIAMRE SRR ETER S KT Y
P4k 2 55 5% B 1 4 56 (Hemley et al., 1992; K7
25, 1997), fEFH BN G R B WAk,
. ESTNTRIBHEASSRESY . TAK
T . A B b BR 4L 2% 08 3h 4k (Seward, 1973;
Benedetti and Bouleque, 1991;
Seward, 1996), BF5E.& 81, BH" 3 A b 4 0 5 A0 &
BAYIERFEH Au(HS), .AuS ,Au, S(HS):™
M AuCL AuClL MR ML AR EESR
Cu(HS); . Cu(HS), (H, S) 1 CuCL™, CuCl,
CuCl; (64, 1988; EWLHE, 1998), 4 k1
JHFH pHER fOEHGLEWN,. A5 HBELTY
JEREBEN XA RN

Benning and

2HS™+0,+2H' =$,+2H,0 (1D
2H*+8" 4+0,=S,+2H,0 (12)
HS™ +20,=H*+S0}~ (13
H,S+20,=2H"*+80i" (14)
H,$4+20,=H"+HS0, (18)

| B -4 % Bt (Helgeson, 1969), 454 ¥

PRE pH A SO R £S L TTHE B R A&

R A UL U o 2% i 2% 2 D Y O e TR R BV
(F 4,
JEAT VA i 48 D R T LA R A K

5 BT
Cu*+1/40,+H"*+2Cl~ =CuCl’+1/2H,0

(16)

Cu' +1/40,+H*+3Cl =CuCl; +1/2H,0

17

Cu*+1/40,+H"' +4Cl” =CuClt~ +1/2H.0

(18

1/4Cu;FeS, +5/2H,S=1/4CuFeS, + H* +Cu

R4 HTUTHATENST RAT REDRES T HRERLHRE (mol/kg)

Table 4 Solubility (mol/kg) of sulfur complex anion and total sulfur activity of the ore-forming fluid

for the copper deposits and the gold deposits of the Shizishan orefield
l'l’ 3 B B H,S HS~ SO, s 505~ 28
A FEME (B EE4L) 10 °7 1048 10 233 10641 10 3 10 072
mm% 10 9! 10597 1043 10 &7 10—6.36 10-0.91
ﬁ(ﬁ)w"ﬂt ﬁ&ﬂl 10461 10-483 10 5.06 10-8.9% 1023 10 2.3
[ A AL D) 10072 10 8 10~2.3 10 ¢4 10-4-3 10-0.72
Pz Hiiey 10-0-91 10-3-97 10 43 10-67 10Q~6-36 1099
B R 10-4-81 10 533 10-5-56 10 "9-9 10 33 10 %3
Wil 0 K #icy 10--83 10-313 10 67 10-5-78 10-4.07 10-1-83
ﬂ”ﬁ(ﬁﬁ)ﬁrﬂt IRi&y 10-1-87 10 317 1O~ 4-5% 10 582 10 393 10187
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Fig. 4 Solubility of the main complex speciation in the ore-forming fluid for the copper deposits and

the gold deposits of the Shizishan orefield (mys=0. 1 mol/kg)
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(a)—Cu speciation (T=3007C, Igf0;=—35 bar); (b)— Au speciation (T—300°C, lgfO, = 35 bar);
(¢) Cu speciation (T—250C, lgf();=—32 bar); (d)—Au speciation (T=250C, Igf(, =32 bar)
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Fig.5 Relationships between temperature and solubility of
copper and gold in the ore-forming fluid of the copper

deposits and gold deposits from the Shizishan orefield
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Fig.6 Relationship between pH values and solubility of
copper and gold in the ore-forming fluid of the copper

deposits and gold deposits from the Shizishan orefield
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Abstract

Shizishan orefield is the most representative large-scale copper-gold orefield in the Tongling ore-
intensive district, Anhui Province, Copper deposits and gold deposits in the district exist individually or
paragenetically. Copper and gold mineralization occurs in paragenesis or separation both temporally and
spatially, This study carried out systematic geochemical research on fluid inclusions from typical Cu-Ag
deposits in the orefield and calculated and analyzed the solubility of Cu and Au in the ore-forming fluids so
as to probe the mechanism of separation and paragenesis of copper and gold and controlling factors. The
research indicates that copper in the ore-forming fluids of the Shizishan orefield occurred mainly as Cu
complexes CuCl; and CuCl’ which migrated. Copper solubility was affected by the Cl~ concentration and
unloading and precipitation of copper were affected by temperature, pH, fO, and fS,. While gold
occurred as the complexes Au(HS); and Au,S(HS){™ to migrate and gold solubility was always influenced
by the total sulfur concentration. The unloading and precipitation of gold was controlied by temperature,
pH, fO, and fS,. Due to the complex types and solubility difference, copper and gold in the same ore-
forming fluid responded very differently to the physicochemical conditions. Copper precipitates in relatively
acid condition at high temperature while gold in a weak alkaline condition at relatively low temperature,

thus resulting in temporal-spatial separation and mineralization of copper and gold.

Key words: association and fractionation; migration form; thermodynamic theory; Shizishan copper-
gold orefield; Tongling, Anhui Province



