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Abstract: [Objective] As an important part of the Qin—Hang Metallogenic Belt, the Dayaoshan district develops abundant gold
deposits. However, due to the lack of effective constraints on the ore—forming process ore source the genesis of these deposits has
always been controversial. The aim of this study is to provide constraints on the deposit genesis of regional gold deposits by taking the
Jinzhuzhou gold deposit in the Dayaoshan district as the study object. [Methods] Pyrite is a common mineral in hydrothermal deposits,
and its trace element geochemistry can play an important role in constraints on physicochemical conditions, ore—forming process and
origin of deposits. In this paper, the internal structure and in situ trace element studies of Jinzhuzhou pyrite are carried out through field
geological investigations, on the basis of fine dissection of the metallogenic process, and with the help of SEM, EPMA, LA-ICP-MS
and other testing techniques. [Results] The Jinzhuzhou gold deposit is one of the typical gold deposits in this district, and characterized
by the NS—trending ore—bearing quartz veins. Its mineralization can be divided into three stages: ( I ) Quartz—sericite—pyrite—
arsenopyrite stage; (II) Quartz—native gold—polymetallic sulfide stage; (Ill) Quartz—calcite—chlorite stage. Systematic back—scattering
imaging observations revealed that the Stage 1 pyrite (Pyl) has developed a distinct core—mantle—rim texture, while the porous Stage
Il pyrite (Py2) trapping some sulfide inclusions commonly replaces the mantle zone (Py1b) of Pyl. In—situ LA-ICP-MS trace element
analysis showed that the core zone (Pylc) of Pyl is enriched in Co, Ni, Se, and Bi. Pylb is commonly enriched in As and Au, while the
rim zone of (Pylc) of Pyl is commonly depleted in trace elements. Generally, Py2 is characterized by the depletion of Au—As. Notably,
the Co—Ni concentrations declines from Pyla, through Pylb, to Pylc, suggesting a gradual decreasing temperature, which may have
been responsible for the core—mantle—rim texture of Pyl. Moreover, the sharp and irregular contact boundary between Py2 and Py1b,
abundant porosities and mineral inclusion of Py2, and the lower Au—As concentrations of Py2 than Py1b, indicate that Py2 may have
been formed via dissolution and precipitation of Pylb. This process results in the remobilization of gold solid solution within Pylb and
the further precipitation of visible gold in Stage Il . [Conclusions] Generally, the Jinzhuzhou pyrite is obviously enriched in Se (3.76 ~
73.3x10°%, with an average of 16.5x10°°). Combining with the widespread development of magmatic—hydrothermal gold deposits, and
the possible concealed magmatic pluton in the Dayaoshan district, it is inferred that the Jinzhuzhou gold deposit may have been
magmatic hydrothermal origin.

Key words: pyrite; trace element; ore-forming process; Jinzhuzhou gold deposit; Dayaoshan district; Guangxi

Highlights: Taking Jinzhuzhou gold deposit as the research object, the internal structure and chemical composition of pyrite are used to
invert the physicochemical conditions of mineralization, to reveal the mechanism of gold precipitation and enrichment, and to qualify

the genesis of Jinzhuzhou gold deposit by combining various evidences.

B RS P R WAL 2 —, )iz 4
TR RG, T2 W 72 b R 1556 R T
R IEBRA AR R WA B EZAEH (Reich
etal., 2013; Roman et al., 2019), WFFT B0 )4y i
4540 A2 LT, BRI I ST AR FR S 0T AL PR R G
B {5 B (Velasquez et al., 2014; Keith et al., 2018;
Roméan et al., 2019), FE 11 Sz RS 41 LA™ i 72, I 29
B IRRLUA (Velasquez et al., 2014; Gregory et al., 2015;
Zhang et al., 2017; Keith et al., 2022), [Fit, #HEH"
— H A 220 R T I E SN EE, 555K
FHC PR 4287 R (Feng et al., 2020). /2R iEH
WA EH IR (Keith et al., 2020; Ma et al., 2022)., X1
B4 H"IK (Cook et al., 2013; Gregory et al., 2015;
Belousov et al., 2016; Wu et al., 2019; H AR RAE,
2023), RAMAIEH IR (Large et al., 2009), B4
IR (Zhang et al., 2020a; Keith et al., 2022), i K<&
A4 IK (Zhang et al., 2022) ZEF5T

K3 L b, DA S ERObC BR8240 LR 43,
RVEE AN ST IR X, DLEE RPN RLE IR
(R1)200 ZRAb T 45, 4GRSl WS & | b, Bk
SRR RR (ZEWME AX G, 20005 4 AR, 2002;
Zhang et al., 2014; HHIFH4E, 2015), ZXE—1H
FER R AR B RA AR IX, fit -4 3K b 52 4%,
B S AT, Fi A DX 40 PR B8 R LSS RRAE |
BT ST 5 1 L SRR AL A SR AL R ) TR
U555 J5 T HEAT T RS 0T BUS I 2 R (TF 2 55,
2010; HAFTFMLEE, 2011; Zhang et al., 2014; Qian et al.,
2019; Dang et al., 2020), {5 i T XF 5w poAE 4t 72
BURT ) o R YR S ke = A R i 2, A R R —
FEAEA L, T2 AL A R IR R (7 190 BH 45,
2015; 2= BHAE, 2018), 78 T FAIR - I AR B Jin el ik
B i T 45, 2017) B2 748 o OB (58 4%,
2013), AW PIRIE L ER A S AT N A R A A5 %t
G, 3 B AN TR JH A, 78X T 1 RS AN e Y S



5 44 % 55 2~3 1

W SRR A% B R R T ZX T YRR L B A N e R 1 R 245k 261

it b, B B (SEM). HL T84T (EPMA). i
)k 45 35 - B A (LA—ICP-MS) Z5ilitH A, FF
JEE R N RS F RN R A A T R A SE, A AT
A8 PR ™ o B2 RIS ) B A2 25, I
WY BRIG SR BE AR, Z55 40 o IR,y KB
LMl DX 4 PRI 1 FH R AIE 2 B

1 XS 5

KPR Ly M X AL T PG AR, [0 A3 ) 58 5, 0]
PEHR TR L, RECE EW [ARAR, 20 1Y
FEH MR (- 1) K& E -, )8 TRt
G HE P AR B AR R LN, e bR 4 G,
) i 5 2= FF A R 7 T VG R R itk 48 (G T L4
2011), XN ZEERH R ERR. RER. H
WRRER—HER, K ER RS2 (&
AR, 2005), REENWY HZE, BHaO—ERAL,

X SR MU X ) A R Ay, R R e R R
SERAUAIN L AR 32 oy, M2 RE AR R, R) A 2 A IX e AR
JEAEH, ¥ BB R — R0 BEW (] 5% 4 1 4 4
FRBR IR th =F oK, RAERFIMEI iz 3,
TE R i 48 A 2 1 hn B AR B Al =2 b e, S
RAEWHLE B, TE WK B 7 1 A D o ok Ll 2 (R
ELEE, 2019) . Z IR 12 3 R BUX N A K IE 30
W H AR EN, A6 5 A R TR A A I AR L VY
H—ER S | e ) R e L e ), BRI AR /N,
SRR E K AR A IR E R LU R
PEAA R E, PHAR AR AR KA AR
L B R AR SN RN A K
A BRI A (MRAR LS, 2015; £ 4%,
2015), REEILMXG = HEIEFEE, 8. 8. 8. 8.
G H AR R AR BB A, R dE ekl Y
L, BRAESE P /INEL G IR (4200 Ak Rl B

d’ﬂ;‘?

I
111°E 112°E

0 20 km
E——
- Coalip! I 7 HH—E S RATE .
SR A Egg%ﬂﬂ g H—EH | o E%TTMZIZ * | wxpm
i LA L 3] IER HRAT X =

L1 JRBE LU X 1 5 7 (5T (B WAL 55, 2015 1580
Fig. 1 Regional geological map of the Dayaoshan district
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Table 1 Hand specimen characteristics of the Jinzhuzhou gold deposit
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Fig. 5 Representative BSE images of pyrite from the Jinzhuzhou gold deposit
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Table 2 Electron microprobe analyses of pyrite from the Jinzhuzhou gold deposit %

R R ES S Fe As Co Ni Cu Pb Sb Ag Au S8y

J1-7 Pyla 53.77 46.14 0.23 - - - - - - 0.02 100.17
J1-7 Pyla 53.69 46.20 0.25 - - - - - - 0.04 100.18
J1-7 Pyla 53.84 46.37 0.02 - 0.07 - 0.02 - - - 100.32
J5-1b Pyla 53.84 46.23 0.96 - - - - - - - 101.04
J5-1b Pyla 53.62 46.40 0.64 - - - - - - - 100.66
J1-7 Pylb 53.12 46.13 1.48 - - 0.01 - - - - 100.74
J1-7 Pylb 52.87 45.80 1.50 - - - 0.04 - - 0.02 100.23
J5-1b Pylb 52.10 45.84 2.27 - - 0.02 - - - - 100.22
J5-1b Pylb 53.11 46.09 1.45 - - 0.01 - - - - 100.67
J5-1b Pylb 53.49 46.26 1.31 - - - 0.03 - - - 101.06
J1-7 Pylc 54.23 46.33 - - - - - - - 0.03 100.60
J1-7 Pylc 53.49 46.23 - - 0.01 - - - - - 99.74

J1-7 Pylc 54.06 46.24 - - - - - - - 0.05 100.36
J1-7 Pylc 52.80 46.00 - - - 0.02 - - 0.01 0.02 98.86

J1-7 Pylc 53.76 46.05 - - - - - - - 0.05 99.86

J5-1b Py2 54.49 46.50 - - - - - - - - 101.00
J5-1b Py2 54.33 46.44 - - - 0.03 0.02 - - - 100.83
J5-1b Py2 54.20 46.58 - - - 0.01 0.09 - - 0.02 100.89
J5-1b Py2 53.99 46.52 - - - - - - - - 100.51
J5-1b Py2 54.11 46.52 0.05 - 0.01 - 0.03 - - - 100.73

T R T R R
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Table 3 Electron microprobe analyses of pyrite from the Jinzhuzhou gold deposit 10°°
2R J=%=2 Co Ni Cu Zn Ge As Se Mo Ag Sb Te Au Tl Pb Bi
Pyla  J1-7-PY1 - 3.24 0.500 - 398 3356 - - - - - - - 0.061 -
Pyla J1-7-PY5 0.624 0913 6.46 0934 329 9587 - - 1.05 5.84 - 4.11 0367 18.1 0.234
Pyla J1-7-PY9  0.104 210 5865 739  3.54 8233 - - 26.5  6.11 - 0.261 0.053 31.2 0.554
Pyla J1-7-PY11 0.250 389 1.99 7.67 2.69 10068 6.82 - 0.383 1.17 - 1.52  0.024 13.9 0.162
Pyla J1-7-PY14 0.122 1.33 450 9.06 2.61 19613 9.04 - 13.9 45.1 - 14.0 0430 201 0.300
Pyla J1-7-PY19  2.66 1513 105292 8354 2.62 2639 - - 269 21.7 - 1.53  0.171 111 0.970
Pyla  J4-2PY21 11.5 47.6 326 424  3.19 23884 - - 17.8 46.1 - 224 0.234 89.9 0.567
Pyla  J4-2PY22 4.51 - 11.1 6.17 291 2828 339 - 3.98 37.7 - - 0.203 73.9 0.482
Pyla J5-1aPY25 229 244 26.2 9.60 262 19190 11.7 0.060 1.85 9.61 - 2.65 0.160 68.2 -
Pyla J7-1PY31 0.157 0.804 10.0 1.47 3.00 15304 4.74 - 214 283 - 270 0.238 20987 0.287
Pyla  J7-1PY37 0.080 0.944 84.5 3.18 354 28278 389 - 65.5 117 - 12.1 0324 52573 4.79
Pyla J1-5bPY48 - - 10.2 - 1.23 20381 153 0.043 0.269 0.512 - 6.18  0.052 5.85 -
Pyla J1-5bPY49 76.0 110 9.69 2.61 3.80 25608 23.8 0444 5.02 4.94 - 496  0.159 9545 0.186
Pyla J1-5bPY54 - 2.66 2.93 1.07  2.58 735 - - 4.67 5.86 - 0.321 0.054 13.1 -
Pyla J1-5bPY57 - - 5.23 0.950 2.60 7676 - - 8.23 13.4 - 0.303 0.136 72.2 -
Pylb  J1-7-PY4 - - 60.8 - 3.49 32623 - - 142 236 - 7.53  0.044 16.4 0.026
Pylb J1-7-PY12 0.143 0.715 88.6 1.50 295 18949 - - 14.5 119 - 4.26 1.11 435 0.175
Pylb J1-7-PY16 0.776  10.8 347 142 2.89 20160 16.2 - 8.55 232 - 36.8  0.599 60.2 0.070
A Jag=2 Co Ni Cu Zn Ge As Se Mo Ag Sb Te Au Tl Pb Bi
Pylb  J7-1PY27 0.313 - 101 0.770  3.75 23947 - - 78.3 305 - 8.50  0.525 1947 -
Pylb  J7-1PY29 - - 131 0.699 2.88 23449 - 0.097 109 429 - 9.06 0.799 2539 -
Pylb  J7-1PY33 1.33 1.19 81.8 1.14 337 57128 4.82 - 69.2 301 - 3.78 0.732 1665 -
Pylb  J7-1PY38 0.167 2.08 63.7 - 3.14 18728 733 - 186 268 1.41 496 0.671 587923 51.6
Pylb J5-1bPY41 2.72 20.6 48.6 1.57  2.79 24325 696 0.192 7.08 24.5 - 3.69 0.200 161 0.008
Pylb J5-1bPY42 0.057 1.90 345 1.76 332 23656 695 0.071 165 72.0 - 10.8  0.430 665 0.184
Pylb J5-1bPY45 - - 82.3 1.96 3.18 35368 9.71 0.042 3.71 31.8 - 13.5  0.075 208 0.042
Pylb J5-1bPY46 0.089 - 139 39.1 330 26071 10.0 1.23 12.8 35.6 - 129 0.309 414 0.077
Pylb J1-5bPY52 - - 13.9 - 3.37 23581 - 0.086 0.132 0.435 - 2.21 - 8.20 -
Pylb J1-5bPY56 - - 124 0.791 276 33410 - 0.057  6.79 27.4 - 7.69 0.030 130 -
Pylb J1-5bPY58 - - 245 0.825 3.15 50595 - 0.045 4.12 588 0.058 14.7 0.041 21.1 -
Pylb  J7-1@50 16.5 423 162 11.3 - 35921 - - 146 532 - 9.74  0.863 2743 0.178
Pylc  J1-7-PY2 - - 71.5 - 351 8218 - - 1.08  9.30 - 0.937 0.042 9.05 -
Pylc  J1-7-PY3 - - 24.1 0.696 4.35 - - - 2.13 15.1 - - 0.766 6.00 -
Pylc  JI-7-PY7 - - 28.0 - 4.31 206 - - 2.63 7.72 - - 0.068 1.93 -
Pylc JI1-7-PY8 - - 1583 5.63 434 10649 - 0.063 17.6 329 - 3.06 1.46 69.3 0.040
Pylc J1-7-PY10 - - 56.8 - 3.16 16912 - 0.044 0945 831 - 1.06  0.124 11.4 -
Pylec J1-7-PY15 - - 46.7 - 3.26 237 - - 3.80 16.5 - 0.188  0.585 2.00 -
Pylec J1-7-PY18 - - 710 272 3.1 579 - - 9.08 34.4 - 0.824  5.70 42.4 0.019
Pylc J7-1PY26 - - 36.3 170 1.32 13206 - 0.030 328 109 - 535 0.228 686 -
By == Co Ni Cu Zn Ge As Se Mo Ag Sb Te Au Tl Pb Bi
Pylc J7-1PY34  0.161 - 3.47 2.84 272 8316 - - 1.55 0.942 - 3.62  0.010 16.4 -
Pylc J7-1PY36 - - 8.27 1.08 326 21571 - - 1.50 491 - 3.43 - 334 -

Pylc  J7-1PY39 - 1.97 31.3 2.10 2.82 12356 - - 19.8  70.9 - 569 0.173 821 0.086
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E il Jag=2 Co Ni Cu Zn Ge As Se Mo Ag Sb Te Au Tl Pb Bi

Pylc  JI-5bPY51 - - 110 1.60 337 7206 - - 0159 - 0701

Pylc  J1-5bPY55  1.94 - 349 7.66 334 56854 9.68  12.1 239 0079 608

Pyle  J1-5a@l4 - - 3.13 7312 245 572 0320 0.034 194

Pyle  J1-5a@15 - - 5.49 19224 - - 0650 - 0390

Py2 JI-7-PY6  0.690 0799 2612 814 3.69 4443 0.051 639 146 1.06 986 646  0.066

Py2  JI-7-PYI3 - - 2797 875 3.63 1849 843 218 0242 163 1487 0.112

Py2  J5-1aPY23 106 246 655 126 292 89 0501 127 130 0487 132 2550 0.558

Py2  J5-1aPY24 - - 657 103 293 10590 11.6 823 223 0592 0.693 11498 0.030

Py2 J7-1PY40 0.768 169 123 3.06 3191 200 612 0.067 0375 4496  0.049

Py2  J5-1bPY43 7.02 681 1740 9.01 329 6204 957 0.179 219 970 0.592  0.099 245  0.077

Py2  J5-1bPY44 - - 783 818 344 250 376 0.643 41.5 463 0.233 0.636 1354

Py2  JI-5bPY47 0345 6.01 167 162 3.51 7572 495 138 0.879 125 1038 0.354

Py2  JI-5bPY50 - - 113 154 297 1568 218 433 0.081 - 84.4  0.027

Py2  JI-5bPY53 - - 914 361 256 8.77 128  6.80 0.006 584  0.028

JCR PR R 0.098 0.806 0.827 143 0.696 156 597 0.125 0.049 0238 0.510 0.051 0.008 0.071 0.016

T U FRORR TR R

B T AR B T ARSI B, Co. Ni, Se. Mo 50K
FRAMBR, Te & EEARLERMR LT . A28
By ZhME TR S B FERKESR. 5 Pylb
AHH, Pyla HoA &1 Co(FHH 0.624x107°°%), Ni(H
{8 2.96x10°%), Zn(*F{H 3.18x107°), Se(F{H 13.5x
10°%), Bi(H{H 0.391x10°°) f& &, M Cu(*H{H 10.2x
10°%) . As(H{f 10069x10 %), Mo("H 1 0.060x
1079, Ag("F 1l 6.63x10°°), Sb(H 1 11.6x10°°%).,
Au(HAE 2.66x107°), TI(HFH 0.165%10°°), Pb(*FH

70.2x10°°) F k. (EHREFEEMZE, Pylb TR
As(HE 24326x10°%) Fl Au(H{E 8.51x10°°) &riHix
o T A LA SR B, R A2 Py1b 1 As(Hh
fl 24326x107°) & th Py2 9 As("F{E 3191x%
107°) & — Y, H Pylb Pl s iy AuChiE
8.51x107°) & it IE4F X 0 £ =5 1 As("P{E 24326
10°) &1, M Pyla %l Py2, As &im'5 Au sk
PN ST R AR, Pylc H, Co(h{H 0.161x
107%), Mo(FF1{H 0.044x10°%), Ag(*F{H 2.63x10°%),
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Fig. 6 Box diagram showing trace element concentrations of pyrite from the Jinzhuzhou gold deposit
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TI(HFE 0.148%x10°%), Pb(F{H 16.4x10°°), Bi(*F{H
0.030x10°%) By & & % i ; Py2 " Co(HH (i 0.875x%
107, Ni("F{H 6.02x107°), Cu(*P'{H 721x107°), Zn(h
{H 115x107%), Mo(H{H 0.340x10°%), Ag(H{H 52.7x
107°), Sb(H{H 95.8x10°°), TI(*F{H 0.693x10°°),
Pb(TE 1196x107%) & HH i .

5 W ®

51 BT PRETENBRERS

HIAAFFE R W], 0 il T R MR R 24,
f145 Au. Ag. Cu, Pb, Zn, Co. Ni, As, Sb. Se. Te.
Hg. TI. Bi 5% (Reich et al., 2005; Gregory et al., 2015;
Keith et al., 2020; Tan et al., 2022; Zhang et al., 2022;
R, 2022), MEITRNIRAAE X FEA 3 .
BN SIFWNE P S QR 7/ RN IR VAR TR/ RS I
(Thomas et al., 2011; Belousov et al., 2016), X}~
[l A i T R, AR BBk rh IR A U —
FEFto

Co Ml Ni —fLA Co™" . Ni¥ Ttk A Bkt At
HAR SR (Maslennikov et al., 2009), As HES
PL As T GEIRARAETT) B i A RS Az Y S 5L
As™PIER EALSIET) Bl AR ALY Fe? i
AFNEZH A% (Savage et al., 2000; Deditius et
al., 2008). fE&T U E B Pyl Al Py2 i,
LA-ICP-MS #0554 B, X 3 Mt R
R phAF 5 B, R I ARXTF- i i th 2, K9]
Co. Ni., As A RELA B RIEAEZET Pyl #1 Py2 19
anfg . Pb JUR KB 2R K, AR B %
PEABEERA A RS P, AR Pb AL Fe 5245 5 M i
L& IR AL XUTTE, (1 BBk m™ 8 ik 77 75 25
Pb I WK . G 8h, BOBR ik AT REAFAE &
Cu. Zn. Ag. Te 0 R T YK (Large et al.,
2009; Koglin et al., 2010). Pyl H1,Pb, Mn, Sb. Ag.
Bi. Cu. Zn #i 4 EARPE SR, b ApE T AR (F
5, R LT R AT g2 LU W R 18 XA
F Pyl (& 7); W7E Py2 1, Cu. Pb AL AL IR IE
IR, KW Py2 AT HEAFTE Cu., Pb (8 ¥) £ 22
K. JFH.,Pb. Sb, Ag., Bi LR E I —EWIEF K
P (& 8), #E— 2 KW ST s B H™ F Pb—Sb-
Ag-Bi i WIS AT RENE

Au 5 As FATEUT ARG OCR, BIVER Au 15
KE®Z As 5 EMIER] (C,,=0.02 C,, +4x107), 24

Aw/As FE/R FLE/NT 0.02 B, Au FZ L) FEIFIR (Au'™)
JEAAELE, 24 Au/As FE/R HLERT 0.02 1, Au )
FELLOKRUR T2 X (AW®) B (Reich et al.,
2005), TEHEEH Au—As —JCE# (K 8—a)
Au 5 As R RS B IEAHCHE, B $dis S AR I
A Au BRI J5, R W] Au A RELA A A X
FEAE T ATk
52 &MINEH RERT 3T

ST 5495, Ghlefy . 7 A S Sl
W Pk BB AT R R HOR NN . Bk D
Co/Ni fEX R /8 B k™ i P AT 25 X (Bralia et
al., 1979; Clark et al., 2004). UUBUS A 1) B2k H"
Co/Ni fH/NT 2, TR LA A Bk Co/Ni (B H
KF 2(Large et al., 2009, 2014; Gregory et al.,
2015), AT H Co/Ni (HEEAT 0.01 ~
1.11 Z [8], BEUT B T8 i 2 v i i 7K SOy iR
AT —E s LR Y BT, XA X2 R E A
P LS AR RFIE A

BRI S5 L AL oy AT WA G RE S R T
FERI FR GE AL BEOCHES B, JUHE Bk M
HAL 0 G AR JIORE (9 T i T R 0 A BE B8 8 7R iR
B pH. FuRE | AR IE R AE 1L (Barker et
al., 2009; Deditius et al., 2011; Thomas et al., 2011;
Velasquez et al., 2014; Keith et al., 2018; Roman et al.,
2019). A8 R BT & B R I S,
T 5 IR S R AL A SR A N 1 S A SR
B2 MAREA 5 (Deditius et al., 2011; Velasquez et
al., 2014), AR, 22U FAF SBT3 ] B
PR Bl — M 233 BB R 43 B BeUTTE, [l i HAA AR
T i1 RN A8 Bl Z 0] ) JEF 1 2544 (Barker et al.,
2009). A" 1 BrBcA iy Pyla, Pylb, Pyle ok HLixX
SEREAE, FT DAHERR T A A e A 1) BV O ) 1
&, T AT BESE W BRAL A2 55 A 0 A8 A 2 B T B B ik
W Az - - 454 . Co M Ni B 5 iR &2
TEAEDE, IR 300°C TREZ 200°C B, Co (¥
JE sk 45 0 P R (Migdisov et al., 2011), M
Pyla #| Pylc, B8 #1119 Co Al Ni & &2 Wi FEIX,
FWZIBOR B RN B, Y0k, As Wk 5TE
BGIREE 56 R R (C, =0.4785%e 4T, — H Bk
KRR, BT As & 585, HIE BUR B
(Pokrovski et al., 2013; Deditius et al., 2014),
Pylb i As &5 (P {E 24326x10°%) & T Pyle(Hh
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Fig. 7 Representative LA-ICP—MS time-resolved signals of pyrite from the Jinzhuzhou gold deposit

i 9483x107°), M Pylc MK IRE & T Pylb, 5
HITA Co. Ni S8 H 9L AR fb e 345 2, X AR 7] g
JENE As B9 Py1b JLIETHAE T AP R As,
B L 5 At & A Py lc Y As & [FRAIG.
pH T+ = RENZAEfE Pb A1 Zn LU ALY) T XD ve
(Kouzmanov et al., 2012), {H Pyla % Pylc [¥) Pb({% &
FeTtE R AR Zo( B EREINS T ) 28 kB H A
AHE PG, [R]85 — B BOR B R0 A Ak, =W i
PR AbF i E—55 08 pH A5 HARXT R E (Rt
5§, 2004), FTLL pH 9224 AT BEFHAS S 2 — i B
BOERA I A% -8 - 25 A ) FEER 2R . IR, R B
TR R R EE I B Y A B —ih s
MR R E

HLLT Pyl, Py2 B 2 ZAURERE, M H A A
K LYK, v] RS2 sk 45 & sl i - P D0 TE
A=) (Simon et al., 1999; Putnis et al., 2009), {Hif
b PR 4 SR E Y BRI O AR SR (E AR

JIUCK), HEAIR = i 7o 2R & & (Simon et
al., 1999; Butler and Rickard, 2000), iX 5 Py2 Mk
Au Fl As B FRIEIFA—3L, BT LA Py2 IR AT RER I
ff-FRUTIE R =Y . XA 3] T HoplEHE £ S FE, .

OPy2 k& K EAFLIFA MG PR (| R
W); @Py2 5 Pylb H ARG, 5748 1942 fili 1 s

@Py2 1 As, Au TR F LT Pylb, 75—
T, T As BB B4R S Fl Fe K, & As #{Ek
WG YA E I B TR, ZEAR (0 Au S0 R AR
BRAT SRR 14 [, 25 02 01 J S0 A X)L e A i -
FHUTIE (Blanchard et al., 2007), #1153 Au 7%k
R AN B DTIE (Sung et al., 2009; Fougerouse et al.,
2017; Hastie et al., 2020), £FTIH RH{L Pylb 2
PP SIS As FRE (As A E 24326x10°°), [H]
-t & AR T - PR DTYE TE B Py2, 3X 5 & AT IR
H 84 Py2 ¥R T T BB AR e & . e
Yy N s AT B A ) R AR (R %
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Fig. 8 Binary diagrams of trace elements in the pyrite from the Jinzhuzhou gold deposit

EhAE ) WA UL, A T & K Jerome Al
Kenty 0 RH, BB ECE As 1 Pyl g g B & &
FLER B ALY GBI Pyla 524X, R R (-
FHUUEN ) b, BB EL Pyla 220 T BB Pyl N
BB, T H-BrBe Pyl (UAMEROR B T 52 B b IE, W]
Au M\ Pyl HORBEL R IF RS B Bk S ERIE 1 A
SR 4> (Hastie et al., 2020); 7EH K F]E PEHBAY Sunrise
Dam &4 K, 15 4 XA EET 7E D,, B BB
KAV R -PROTTE, B S0 WORL S As BUARZ T B
AR EFED R AL SR A e, X
— i R A B b A B T v AT R A
(Sung et al., 2009); 7£ P4 Z 14 i X KA HE KA 407 IR
L BEE fo, TH R, BB BOE Y Py3 & AR -1
ULVETE M B B o FLAA A Ak 0 e 2 AR LA™
TI . BEPAE) 1Y Py, . T Py3 IINFRTERE Py, ,
ZACH [F B, AR FRIE R 2] TR (Wu et al.,
2019), FRIRAAR A TS | 4RI R FNER BE A T v S
5| R LA -FUTE (Hu et al., 2015; Wu
etal., 2019; Ma et al., 2022), [a]if, T vBeE 1T EL,
WYL G BRI R

AR B v R H L R R, T LA Py 1b kA VA - FUTOE
FEAE R EGR BT = TS 07 KR WA B A 5 1l
JZ, 3B B PRI A R B I S T v AT R
Py2  BAR B IR Z AL AL 2K, {H Co., NiJT
AL A A 1 A e B 5248 Py 1 T,
SR AT AR TR BE R AT fE (Keith et al., 2022)
P I, B T B B 1 e R A T A1 7T B,
R m R AR E AT RE R Py b KA V- FUUTE AN
ST E B HIRNE .

53 X REREER

KEBE b X 407 PR 5 — BLAFAE S i, %8
WA ELAE o ARSI (F MIBH A5, 20155 2% 18 BH A,
2018) . AR JiT PRI -5 I IR B N s R (O T 5
2017) A8 BB s (FHT 548, 2013),

DX 35k P Bk 2 08 L iy ELA L ROk L T L B AE
A LGS IR ALY) (BT R 07 2 5 B A A
i, Bos HERAER S & TEREDICR X%
K, 1997; FIHERLE, 2017), 1 H &SR R £ 4%
(8" Opo : +2.79%0 ~ +10.59%0, 8D: —27.7%0 ~
—98.7%0) tHE— AL UE T BB IR LA 3K 3Gk £
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(X K, 1997), Na'/K'<1 — A A 3% PR R A
FLBERAGHERAE, Na'/K™>1 22 TR b T 7K Rl R
fE (Roedder, 1972; 54, 1990), ok L4 KAY
ARG Na'/KHE N 0.14, E— 48 1 X4
PRIGA SRR (] [ BN L IR, 2004), BEE BT
TR AR A, Jo R AR RS T — R 5151 b
5T R A BRI RS B e B A I B I R
LIRSS FE I, KERILHX S8 PRTERL N b 524K
A VIR R (BRI 5L 5, 20155 1 M FH 45,
2015; Z2 B BHAE, 2018)  Foln e sk 1140 R 0 B 47
% W EBEAEE A U-Pb 455 96.1 3.0 Ma) 5 X A 4K
U RIZ AE R AR (854 U-Pb 4Fi
96.2 + 0.4 Ma) FEA—E (Behi 4%, 2011),

R B Ly DX 5 9 B A RS 38 45 /)N, R SR 4
BSURE )RR R, T) B 0 R T ek S s DX B R
FELEE RIBR IR AR (B 55 3, 1996), SR FE 7 IR RE
BITSH AT BEAT — A B B 3, T M 6 A0 25 Kk A 2 s
SUBHARERIS S AR A2 I (BRIEELSE, 2015), R
BTN X N A R A A, HIRTBR A R
2 R R VR FH Bt 4 VR R Al RN AR R SR R A T R
Se S LAY S5 A3 JCE (Bralia et al., 1979; Huston et
al., 1995), &PriMESy EIE Se F#E (3.76x10°~
73.3x10°°, *F-HI{E 16.5x10°%), £ ETING K K
TAKATRE A2 . R, 3% Pylb & AR IR f#R-15
TICTE 11 e T A A A 5 TR ) R AR ok =
A FRRIEY) & (Hedenquist et al., 1994; Zhang et
al., 2020b). MAN, AT ST IRAT Ar—Ar 4E1%
(155.5 £ 0.4 Ma; A& FEE) -5 DX T R -5
Pe—RUEVA K AR REAFE Y (168.7~151 Ma) JEAR—3K
(MRAIEELAE, 2015), 5 PR 5L 5 (2019) $2HR R 546
B A R L (156 ~ 148 Ma) 441 4 ™
FRYIXEIRE, #8578 & Pr 40 R ] 58 5 X380 0 3
Ko I, 456 KRB H X Y & 7 A5 0L
(R 410 DR, W25 4 4 7T 9N 42 0 PR ] B A 25 2K 4
WA

6 % i

(1) 7P A P87 R B al 730 3 4B B
(1) fA%e-B bR BB (1) fA9- AR
&-Z e E ALY B B () A 8-J5 fift 4 -5 08 £
Bric.

(2) BLA Ty B B 1 ]\ i A -1 - T 254

HOE n] BE5 LA it B2 1) B AP FEARATOG, TR As #Y
1 HR (Pylb) X T Au BYJSUE R AR R T HEAEH .
SRR I B B — 3 e R AL AR B A e
Py lb % 2L ¥ i - DL BETE W 11 B Be 2 £LoAR 3 8k
i (Py2), HE TS 2048 B9 5 A6 % F-FF AR 92 lnT
4.

(3) TN WA S Se FFIESE /R, HOH™
VERT AT BE -5 58 Ll DX IR B e AR DTAH G, 45
R EE LM X 3l A 75 RO G0 TR, 0020 He
BTN G PR RT RE A R R
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