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Abstract: The Pianyanzi gold deposit, situated on the western margin of the Yangtze Craton within the Daduhe
gold belt in western Sichuan Province, represents a rare sellaite-bearing orogenic gold deposit.However, key as-
pects of its ore-forming processes, particularly regarding the nature of ore-forming fluids and the mechanisms
governing gold enrichment and precipitation, remain poorly constrained. This study integrates field observations
with microthermometric analysis of fluid inclusions, electron probe microanalysis (EPMA) of individual miner-
als, and laser ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) in-situ microanalysis of in-
dividual fluid inclusions. Based on these experimental results, thermodynamic simulations were conducted to
comprehensively investigate the conditions conducive to gold enrichment and its precipitation mechanisms.
Based on the ore vein cross-cutting relationships and mineral assemblages, the mineralization process can be di-
vided into four distinct stages: the pyrite-quartz stage (1), the pyrite- sellaite-gold-quartz-dolomite stage (II), the
quartz-polymetallic sulfide stage (III), and the hematite- limonite-gold stage (IV). EPMA analyses reveal that the
gold fineness values in Stage II and Stage IV range from 976.4 to 986.9 and from 960.9 to 992.9, respectively,
indicating a consistently high gold content. Fluid inclusions are predominantly CO,-bearing and H,O-bearing,
with homogenization temperatures ranging from 135 to 357.1 C, peaking between 220 and 300 °C, and salini-
to 14.4% NaCl,,,, with a peak concentration between 6% NaCl,,, and 12%NaCl,

« LA-ICP-MS analyses of individual fluid inclusions reveal that during the evolution from the early to late

ties varying from 0.4% NaCl,,,
stages of mineralization, both the total elemental content and the concentrations of trace elements such as Na and
K exhibit a progressively decreasing trend. Moreover, the Rb/Na, Cs/Na, Sr/Na, and K/Na ratios observed in
these fluid inclusions are consistent with the geochemical signatures of fluids associated with orogenic gold de-
posit. Thermodynamic simulations and integrated studies indicate that gold is primarily transported in the form
of AuHS’ complexes. The decrease in temperature during stages II, along with an increase in oxygen fugacity
specifically in stage IV, may serve as the primary factors contributing to gold precipitation and variations in gold
fineness.

Keywords: orogenic gold deposit; ore-forming fluids; gold fineness; thermodynamic simulation; Daduhe
gold belt
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Fig. 1 (a) Simplified tectonic map showing the location of the western margin of the Yangtze Craton, (b) regional geological map

showing the stratigraphy, magmatic rocks, structures, and gold deposits
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Fig. 2 (a) Geological map of the Duduhe gold belt, (b) geological sketch map of the Pianyanzi gold deposit, and

(c) simplified geological profile of the Pianyanzi gold deposit
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Fig. 4 Photomicrographs illustrating gold occurrence of the Pianyanzi gold deposit
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Fig. 5 Mineral paragenesis and assemblage diagram of the Pianyanzi gold deposit

FEUR AT ¥ #R 5 E E F - 190~ 600 °C, K
JER 0.1 °Co 7E 7 mm 9 A7 5 0 FAR 36 16 R = rp ok
Ak, TR R 35 H7E 25 °C/min LI, 78 AR AR 5
BF 3 Tk 28 5 I AE 0.1~2 C/min,

BAAN VAR AL AR LA-ICP-MS i 7 v [ Bl 27 B
Hu Bk AL A IS T IR M BR T2 [ 5K o 5 S = AT
MR AL 28K Agilent 7900 I 7 3% 4%, Bt £ GeoLasPro
1 193nmArF #E4r T HOGER . 4 Hrillalios ik b 10

Hz, BOGRERARRTE 12 Vem’ s 0% o B 38 A A 4
FEAR R SFJE 4k 10~44 pm. i F§ NIST SRM610 1E
R AR, AR AL S AR AR T AR A5 Y S50 B AR R
7 (Heinrich et al., 2003), % H 3 fi & J0 R #F AT
Jtf LA-ICP-MS {55 5 fi F| SILLS # {4 (Guillong et al.,
2008 ) 4b B, SR H H p~F- 5 7 2k DA T HC Al 2 - X R
JE 1 BTk (Allan et al., 2005), TEA A e S % 15 4L
] (2017) .



162 Wodb o H R

NORTHWESTERN GEOLOGY

2026 4F

FI 4% 4 UKL EMPA 3 (4 i () 76 V8 B A
TR 2 R B 24 5 R S B v R S0 50 % i T,
FH JEOL JXA-8 230 {5 M. M4 F: =i
22 °C, WBEME A 1 pm, SE50 HLHEN 20 nA, I B R
20 kVo BEATCE M THE N 10 s BT A Bl ¥ 4l
JHFRUE ZAF 87 3T 8OE, KL T 1%,

4 SLE ISR

41 BREMBEHE

iE 8 EPMA WA [ B B B 8K 4 0KL 55 4> A7
MR E (AR ) . T BS IV B &
{543 51 976.4~986.9 5 960.9~992.9(F 1), FH{H
3504 981.4(N=27) F1 980.3(N=28), S/~ M F T4 5"

o SR G A B TR E Y A B R RRE
42 RESREEHEZNEANE

TiE F a0 R i R R B 0
AT, LR AR A1 o KO R AR I AR A 2 R
S PN BOSCHE B, A RRAE AR BRI
A IR AR AR LIS CO, i A 2
A, JBH H Linow Leor Fl Voo, ZARZLK, # 2 AFL
AR (P 6a) FAR BRODR (& 6¢), 18 UL 35 T8 9 (7 &)
) CO,-H,O tl B A& (& 6b), I & F 4l CO, il 1K, H
Lo M Vo, PIAH (18] 6a) . Lyno 1 Vo, M AH (K] 6¢) 4H
K Vo, BAHA R (B 6d) o & AR PIAR LR R AL D, ==
I8 R H H Lino A1 Vo PIAHZL R (E 6f) .

AL FERA M2 LB R B, T A T B B A 0 2 44
BYELAE N 5~25 um, 2> 15 um, KA H 5 H > 60%

Rl RETEVATRMBEEASENBELRGITR

Tab. 1 The gold fineness texted by EMPA from the Pianyanzi gold deposi
W Bt Ik Al {0 {8 Agilli Totalft oy LRI & M 4
| 27 83.96~98.27 1.30~2.03 85.99~99.78 976.4~986.9 981.4
1% 28 82.97~99.70 0.71~3.37 86.34~100.41 960.9~992.9 980.3

e EE= Au(wt%)/ [Au(wt%)+ Ag(wt%)] x 1000,

10 um

b I
© Mzl

10 pm

[E—

_ 10um

(B

a. CO, MR IR K =41 CO,-H,0 MR IR ; b, & T 5 CO, WAMEMR; ¢, g. h, i. =41 CO,-H,0 iR,
d. 45 CO, AR ZE R S =1 CO,-HLO Fi iRk B4 e Wit CO,-H,0 FIRMZEIR; £ H0 HikmEk

Blo mETEW ARGEREEEFRHER

Fig. 6 Petrographic Characteristics of Fluid Inclusions in Pianyanzi gold Deposit
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®3 REFEVKRREEEMER LAICP-MS HIFELER(10°)
Tab.3 LA-ICP-MS data results of fluid inclusions in Pianyanzi gold deposit (10°°)

i B Bt B Na Mg K As Sr Cs Ba Rb
560101 1849.6 27227.5 bdl bdl bdl 41.5 108.4 61.8 bdl
560102 bdl 31004.9 bdl bdl 35379 bdl bdl bdl bdl
560103 1 B B 1616.5 25028.9 bdl 6242.8 312.0 11.2 50.2 bdl 27.0
560104 18325 22701.1 521.7 8076.4 bdl 9.8 36.5 bdl bdl
560105 bdl 19 865.2 bdl 23639.0 bdl bdl bdl bdl bdl
560401 122.5 11591.9 3235 5707.1 40.6 299 58.2 21.6 50.9
560402 444.8 15681.6 2048.5 10 844.8 87.1 50.5 68.8 61.4 91.4
560403 1By B 903.0 14977.4 bdl 11337.0 40.4 4.7 29.3 28.0 65.3
560404 1439.1 192583 86.9 4697.5 bdl 15.0 61.3 bdl 40.3
560405 675.1 14 841.0 304.1 5349.1 43.8 324 33.7 72.4 37.4
560501 1633 15872 88.5 3664.7 bdl 1.8 40 16.7 26.4
560502 T Bt 803.8 16 494.6 bdl 43249 bdl bdl 313 bdl 29.7
560503 428.2 1620.1 bdl 826.0 bdl bdl bdl 15.6 8.4

1o 15270x10°% K &N 4 698x10 °~11337x10°°, -
128 7587x10°% B & A 123x10 °~1439x10°°, -2k
717x10°% Mg & 1} 86.9x10 °~2049x10°°, As % >
40.4x10 °~87.1x10°°, Sr ¥ A 4.7x10 °~50.5x10°, Cs
B 29.3%10 °~699x10 °, Ba M 21.6x10 *~72.4x
10°, Rb % & 4 37.4x10 °~91.4x10°, T Bt : Na &
BN 1587x10°~16495x10°°, -1 K 6 567x10°% K &
Tl 826x107°~4325x10°°, -1 2939x10°% B 7N
163x10 °~804x10 " Cs L[N 4x10 °~31.3x10 % Ba 1%
HoM15.6x10 °~16.7x10 %Rb &HH8.4x10 °~29.7x10°,
MG S mE LA M, BT KR, HRTEN
SRR T Na oz (29 2~3 M) (B 8) . itk
f0 R HR HL 45 B 4E Na, K U FHERE, AN E BB &
JTLERFEREA —EZR . [ BEENEE B, As TR,
SERE SR B 17663107, 1925x107%; 1 1T Bir BE 4 M &
£ Mg, Rb JCE, FHIME K 691x10°, 57x10°, KB
EAETCR RS T BRI, (HR AR & L,

5 BT RBH oA

5.1 BUEIRAHFE

LB B o a4 1 1 — i B S 172.5~350 C,
iR E R 3.9% NaCl,,,~ 14.4%NaCl.,. TFr Bt B8 ¥
TR B ¥ — 3R A 160~340 C, £ E N 0.9% NaCl,,~
12.0% NaClygo M BE: B FAR Y 2 — IR Bl 135~
357.1 C, £RJE 4 2.6% NaCl,,,~11.6% NaCl,,. VB Et:

BRI R 0 3 — TR BESh 217~346 C, #h R 3%
NaCl,,,~13.3%NaCl,,, (&l 7). M T B B3] MBr B, fi
HT R AR R SR B 5 % A R
e, SHAMF S T — B8R, 1997; 5240,
1988; = EL T, 2017) . %5 B2 A1 3 04 7 Y918 23 0 4
0.93 g/cm’ 1 118.9 MPa, H: pH f Al Ky 5.4~5.9, 45
AT SCAL B R AR AR, 55 R S i AR 1
Tl REREE B CO, FERFIEARL (M 245, 2018) .
AN B B B L R B AR AR AR, T B B~ M B
WT KA, IV B BEms f 1= Tk TR BEROH™ T MA iR B L 6
AR, BN AE TR B A 30 A S5 A 43 7T
RAT AR . VI BO AR IR EE | 5 B3 TR B & A=
Tk SEEINVE B = A G, BERTE IV B B
TR R LAY P RE PRI B AR T AR

LA-ICP-MS JR (v 73 Hr & S 2 01 (5% 3), Bl & B B
WAL, i 7 4 T R i A4 22 A el i e 3R 4 e A X
fi%, 5 Z (NaCl, KC) X} i f) £k B 45t AR X B AIK, X 5
UL A TR 2 R AR AT . TR R T B B R
EHEB. AsJCE, i T B A& % Mg, Rb i &, &
TR AFNEAT TSI, 22 BH B e 74 M o2 F s 23 5 2
KT AR . RIE A% A+ Rb/Na, Cs/Na, Sr/Na 5
K/Na Z [A1# FLAE G R, XA 400 R L T 7Rk U5
P AT 9) o S5 WIR, s F &0 R fi ik
H - R o P 8 AR, 5 MVT B ik
FICRAR T AR 25 S A0 45 A T A B A A 2
REAE, A IR A T 40 R O™ T A A G AR it | L A8 4
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Fig. 9 LA-ICP-MS maps of different element ratios in fluid inclusions of Pianyanzi gold deposit

W RERIE (5 545, 2018; Wang et al., 2022b) .
52 #AFEEH
52,1 BbFESEMEH

SCH AT A BT R Uy v RS Liang et al.
(2015) 438 4 4 80 [ v PR BRARTR A B, B4
T AT A R A Ak AT A By =
AuxAg, +H"+1/40,(aq) = XAu*+(1 - X)Ag*+1/2H,0

(D

Ao X O AR EE R T Au (988 R 80 (T 4055
o4 BLEAED , Au' Rl Ag o IR R B I W BT Y
SMREEY . AU K2 AR 4 Fis o

By 24 B4 3 SUPCRTO2 #% 4 (Johnson et al.,
1992) 345 3% 4 v £ 4027 SO A AS [ i B AR ) 2648
T35 B Y log K B, JF7E logfo,-pH K it 5 3F
224 R R A B 1 (HSO, , SO,”, HS, H,S) i & X
WA JE ) (Py., Po, Hm, Mt) AR X IR A4k .
W5, MR B & i EE R R B PR EE R
AR SRS, FEARE A S (D) AT R] pH B AN
logfo, 1B 1A AT T AR TR o5 4 1% 11 35 1R o 114) 4 B3 —F VA
(B Ry 4 BB, JEAE logfo, -pH B P il VE &2 5
BE R AFE LA

I 2 AL AR S5 2 AR 8 AR Uk T AR 1 51
B2 R (3R 2), X 0 Ui A4S v < 145 e 2 1) 722 Ak R i
17 7T 2R (K 10) o o, AL 2 R Y S ]
TR 45 R s e e 1 a0 R 1Y O IR B T RE AR R T
220~300 C (& 7), BrBE I AR B IV (3 B # (i H 4E
Hi1E 6% NaCL,,,~8% NaCL,,,(~ 1.4 mol/kg), 1 & Y
V12978 120 MPa, 51 pH{E N 5.4~5.9. J)
Ab, B HRER IS5 2R R & A E S 960~993
I, A YR TAE X AS [ R (220 A1 300 °C) A4 B (2 (B
(960 1 993) 2544 T, FHHLHEAS [W] B B (4 1™ M) 24 5 e 1)

R4 AAFEUSTREFNTYHERREK
(& Liang et al., 2015)
Tab. 4 Thermodynamic simulation involves ion and mineral

species and reaction equations

Br5TY SR,
HS HS +20,, =H +S0,”
H,S H,S (o) + 20y, = 2H+S0,”
HSO,” HSO, =H'+S0,”
0, Oy = Oy
T (Py) FeS, + 2H,0 = Fe* + 2H,S + Oy,
T BB (Po) FeS + H,0 = Fe’ + H,S + 1120,
IREH (Hm) Fe,0, + 4H = 2H,0 + 2Fe™ + 1/20,,
2k (Mt) Fe,0, + 6H = 3H,0 + 3Fe’" + 1/20,,,
Au’ Au(s) +H' + 1/40,,, = Au' + 12H,0
AuOH,, AuOH(,,, + H = Au’ + H,0
AuCl,, AuCl(,y = Au" +CI
AuCl,” AuCl, = Au' +2CI°
AuCl; AuCly = Au’ +3Cl°
AuHS, AuHS,,,, = Au”+HS”
Au(HS), Au(HS), =Au’ +2HS
Ag' Ag(s) +H' +1/40y,, = Ag'+ 12H,0
AgOH(,, AgOH,,,, + H =Ag' + H,0
AgCl AgCli,, =Ag +CI'
AgCl, AgCl, = Au' +2CI°
AgCly AgCl, = Ag' +3CI°
AgCl, AgCl, = Ag' +2CI°
AgHS, AgHS ., = Ag +HS
Ag(HS), Ag(HS), =Ag +2HS

AR O DX ) < ¥ Ak T2 R/ AN AR AR R, AR R,
BN, 20 B SE AE E—P BROE X
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GF=960, 7=220C. N\

—32 a - HSO[4 S0,/ 7

P=120Mpa, XCl=1.4mol/kg

ZK=0.01mol/kg  £5=0.01mol/kg

log *

GF=960, T7=300°C
P=120Mpa, xCl=1.4mol/kg

TK=0.01molkg  £5=0.01mol/kg
10

4 S NS HS- P\ MY/
2 3 4 5 6 7 8 9 10

AN TR JEE (T) 1 4 B4 (8 (GF) AR 451420
960; d.T=300C il GF=993, HAZMH¥ k. P=
2, WL my,, L,

b, HSQ,: 802 / / GF=993, T=220C N\
/ o

P=120Mpa, XCl=1.4mol/kg

/| TK=0.01molkg  £S=0.01mol/kg

GF=993, T=300C

|
[72]

\
P=120Mpa, 5Cl=l4molkg ||

EK=0.01molkg  £S=0.01mol/kg

log(Mzaw/Mzag)

a. T =220 'C #1 GF =960; b. T=220 C fl GF =993; c. T=300 C fl GF =
120 MPa, myq, = 1.4 mol/kg, mys =
BTN R(= log mZAu/mZAL)fF{EQE RN

0.01 mol/kg, ZL €0 K4 K myy, S ME
5 : Hm. 540, Ka S8 A; KE KA

Mt. #EERH"; Po. HEHERY"; Py. MEkH"; Se. Hutk
E10 pH-logly, ERARBRENMERBEZGETEARABENRNFEMULER

Fig. 10 Thermodynamic simulation results of gold solubility under different temperature and gold fineness

conditions in pH- logf,,, diagrams

522 HAFEMLERE S

LA IV B B ™ S AR 76 R Rl ) 4 i e e
XIRN Au Bis R IE S AEAE 22 5] (8 10) o BT 11 BB
M AR & 5 T A s AR A R R,
WA Au EE L AuHS' AL REH . WRE 1V
BB AR e S R SRR - s R S AR A A
K&, WA Au Al fiE L AuHS® A1 AuCl, 19 4 & WK
KisH . IV B Boim M 22 R i 3h B ALK, B AuCl,
A F AL, FIREE R 5 R e T AE (2018) M A5 1R
A9 3 L 8 4 B R AR T Au B3 B IE A TR],
AR 3 1L T G B PR B BT I AR R DL P R
£ pH M HRE, Au £H DL Au-HS S HE iz % .

TR 28 o B R X 3 4 V1 e v, A R
T RSN B B W E N Au, 7 IR A 4 =B
(R R A DX I 4 T A B AR, A R T Au 9 TIEDE &
b, SCHR B #RCT 2E AR B TR B R TV B B 1
TR T TR R 0 S B R AE, 5 B VA T 2
5o 1B B R it A 1) S IR, AR5 6 B 0 3 11 780
SHIRA IS JE AR, R T iRRE B LR Au i
WAL IV B BSOS R B A, B T AR A
LAY 4 7 PR 1 LA PR R A, (HTE A R T Au 7E It A4
ULVE o
P T=220 C B, AN ) 4 ol {8 04 ) It A rh 42 7%
i B A W I DX ([ 10a, &1 10b) o il 4n, 788k —
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B BERRE XN, 24 pH=5.6~5.9 Aif, T IR 4 v fift B
HH 22 2578 4.1x10° mol/kg. AL A4 25 5t 7 1]
10c FTE 10d v, R BB A0L A 4 B0 (B Y % 4 V3 it
JEE (10 52 W R BE /0N, W s A 5 1 AR 4 T RE TR LT
AR 4 35 Ak 32 1 LA™ A

Liang et al.(2023) 3815 T ¥4 B 5 & 4 (6 1Y
AR AT map, = 0.495%In (GF) —3.5-a, H,a
FerR GF=999 B} () 4 1 it i

2B AR, & A E S 960~993 5 Y 4 T
fiff B AR ARAE 297 4% 107 mol/kg, 5 A RAFILL 25 AR AT
T 22 5 ) 4 S A B2 ) s e 45l B 4 ([&T 10a, 81 10¢),
TERERN 20 = B XN, (&1 10a 1) 4 V45 A B S5
2R E TN 10°~ 10" mol/kg, 1M &l 10c F) 4 ¥ fif BE 25 (8
LR ETH 10°~10 molkg, ~HEF K., LRXf I
S5 L R, TR A v TR T v B T, SR TIR
J¥ 5 4 i R R AE AR 56 . T B BORn TV B BE Y 2 — IR
FE AR A K (H1>100 °C) (8] 7), 6L (1 R34l
X VS A FEE PR B SR RAAIG . R, XM 4R B Bk
A5 Ak B R R R DX I, 4V R TT A 10°° mol/kg
M R ZE 107 mol/kg (1] 10), 3 BH 4&03% J 16 T i
A BE B AR B T R . R, TV B B B k-
ARAR A 21 G 56 FRIE B BT I 1R 1 4R0a 3 B sk
W A A i AR, AT RE R BT I BRI
F B pH E A28 LTSl (5.4~5.9) 5/, IRIE AR R T
YERIEAT MRS . 25 BRTIR, #4007 2540038 B J
TP AR B BRIV By B0 8 i AR FE DL TE H 2%
G BoF 119 4 7R 32 W RE AR, TS B 2o i v A B B T
BT BN TV B B 40 B T e 2 5 04 VA A e )
PR SR

2535 0 G B AE T AR 1 R e TR R AT T
B AT IS, 255 Won 4 i 0 32 B T i i Ak
) R AH (= log msa/msa,) , T 3R (4 9 BEAL 22 45 A1 % R
S R L BE A7 AE 22 5 . XF HEIR 10a A 10c ] %1,
L P T 8 0 LT 4 i € 52 T e B /DN, /N 22
91 2% PR RS0 1) 3R B 25 S 6 & BB B 4 . 5
ZAH R, SRR B A 25 0T 4 e Y R R AR R
24 pH=5.4~5.9 B, ¥ JF M i A4 19 R {5 —0.08~0.13,
FALTE TR RAE H—4.54~—4.07(8 10a) . [ iR%ZE
SV Y B R I BT I A v A R AR v R AR AL, T
T AR AT () B e M v A AR R B LU A TR /. IR,
BRI B N B T B R R X B, R (EFE (R4
O WY 4 i (E s SO s, T e A L S a4

(R A8 Ak P A A o F O AT 260, T B3 174 ek B I T i
R A (ULTE, AR 4 68 1 8 AL S /0N, i TV By
BEi SR T i ) Rl BB AR & 4 DT TE LA b 4 il (L
AR /N T 0
53 &HIITUIE S

) A B8 SR AR R WY 0T I A R AT Y 2 Ak
A5 24 B TIE A4 B 1Y 22 5, B A L ik
RIVE S o W)= WAL ) 2 T i e A B Jpk B 4
W 7 42 (9 UUTE (Sibson et al., 1988; Voisey et al., 2020):
A TEHLRZ T 3 i 2L BUR ) BRI, S DR AR A
AR B SR L 4 F0 A St AT IO UE , T S
BEPK o WA T AR 2 D Y 22 R i AR H T RE S | R
WS IR ML AT 1 9K 4, 3X it T 5 BT S AL e 4
WEE b TE A WA R AREIE . (BAEA I R, )
SR R B AR R S VI BO™ A G . Rt 28
N W2 R ML X T O e < 0 R B Al 1) T4 B
Az AL o PR BB A AR P S U R R Y I D DL TE
I A FNEE D A RO 2, W] BRI A S 2 2
M. FeO(TE ik g £ 7 ) +2H,S = FeS,+H,0+H,; Fe,0,+
6H,S = 3FeS,+4H,0+2H,(Neil et al., 1983; Neall et al.,
1987) . % B E i A 1 a0 KR WaED, B A% &
AIBACIE . ZE4E4E (2020) X 1 11 L 4 07 K 5
7 HEAT AL, AR K A B 4 ) 4 4 Y TOVE , 4t %
TS KA 0, B IR S SO I AN RE i R 4 1 T
TE, & RO Y KA I 0.35 A 4 AR 4 L
VE o AR, BEALZE SRR WK A LT 4 i 0 B2k B
B BT B, AR K A LT UG BB, KA TR
B, M THE ST IR KE KT WAk
(Zhao et al., 2019), fii & ¥ & B PR T 27 H w8k A, 5
AN T R B R K L, AT B AR G K
SO AR R A ] BB S UUIE T A A
A% (Kusebauch et al., 2019) .

L5 bR, B A ARTEA 3E 1V VR F TR U X
JZ /8B YIE LT, 4 L AuHS” BB %
R, 1995), 24 23k A7 A1) b s (CAn i 5 1 W2 ) =
A BT A G, 7R VR T (A0 LLEE Bl) 52 0
T, BT A BN e AR Can il AR Ak L SR B T TR
TRPEIE ), kA — ZR 9N i MR S N e 8 (L 45 7K 5 A
PERD), 38 78T 4 B TCVE & 4 BokH O 1 &5 JBUBE 1 A
WL, A (2) ~ A (4) fis .
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2Au(HS), +2F +Mg* +CO,+H,0=2Au| +
MgF, | +S|+3H,S1+2HCO; (2)

2Au(HS); +2F +Ca'+CO,+H,0=2Au | +
CaF, | +S|+3H,S1+2HCO; (3)

2Au(HS), +Fe*'=Au|+FeS, | +2H, St (4
6 45t

(O NP B2 w2 F &0 TSl i 4 A4S e B B o
Hop, & B2 LA RS I8 U Bk - A -4
AV = A BB CI R B FUR k™ — B —4: B Bt
(VB BO = . EMPA 45 R, TR B S5V
By B 10 4 R L3 ) h 976.4~986.9 55 960.9~992.9,
XA 53 50 R 981.4(N=27) Fil 980.3(N=28), H #& 4
E AR LR, F B0 R Y /8 4 1 FEARAE

(2)f B AR & LA-ICP-MS 153747 R,
i 5 A B R I A G R A 38— IR B R B R T 220~
300 C, #h B 24 P F 6% NaCly,~12% NaCly,, %
£ 17 #9458 0.93 g/em’, K F7 k7 308~2317 bar, pH
H°4 5.4~5.9, Bl W B fb, iR R T &
B, 52 (NaCl, KC) X R 15 5 45tz
Fefko 1. MRBCE TR A 22 5, RN
TR TR AT BB R A T %S . Rb/Na S5 AR RIJCER
VU AR REAEF8 78 BT AL A L A S — PR R s b 72 o U
MREEAE, A5 L B R B AR AIE .

(3) 7 2B 53 17 2% W] 40 B2 A BBk IX 3l T
o B R R X, B A RT RE A T T IR A
FVER B T = il BB & & M DTE . &% & AR AEA 1
N JIAE R U DX S 2 /s B B VIl b, A R
DL AuHS" a2 %, Y kA FIR A 2 1) (U A 1
W), 7 I B2 e N, o SR AN W ek s, kA
— RN N 3 R AR AR AR ), DT 3 AR T
S WITUTE B AR X A T AL G .

Bt BT A RRNRSFET BEEem RS
R E o X F A, I ERFTHETHHR
BRFREFNRILGF B, El—HETEH,
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