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Abstract: The Zaozigou gold deposit is located in the Triassic intracontinental rift basin at the western part of
the West Qinling orogenic belt, between the Zacalebu-Zaozigou fault and the Sangqu-Diluotang fault. The Za-
ozigou gold deposit has been divided into two periods and four stages, the electron probe analysis is focused on
the sulfide in the pyrite - arsenopyrite - quartz (II) stage during the hydrothermal mineralization stage in this pa-
per. There are mainly four groups of structures in the mine, such as NE, NW, near EW and near SN trending,
among which NE and NW trending are the main ones. There were two types of sulfide assemblage in stage II,
one is porous hemidiomorphic pyrite (II,), the other is flat idiomorphic pyrite (IL,). In situ sulfur and LA-ICP-MS
trace element experiments were carried out for the two subclasses in stage II. The results showed that the pyrite
is arsenic-containing pyrite with poor iron and sulfur. The 8*Sy.c,; of pyrite in II, stage is —9.92%0~—14.00%o,
the 534Sv.cm of pyrite in II, stage is —15.58%0~—23.46%o, and the 834SV_CDT value of pyrite in II, stage is larger.
The ore-forming materials may be mainly sedimentary and magmatic sources at first, with a small amount of
metamorphic sources added later. The trace data of pyrite show that the occurrence form of Au shows a gradual
transition trend from Au’ to Au’, the changes of Co, Ni and As elements in iron and copper elements show a
downward trend, and the changes of Cu, Pb, Zn and Ag elements in metallogenic elements show an upward
trend. The Co-Ni binary discriminant map indicates that the proportion of hydrothermal deposits increased in the
later ore-forming period, and the Co-Ni-As map shows that the two subpyrites are located in the combination
area of Carlin type, epithermal type and magmatic hydrothermal type, indicating that the Zaozigou gold deposit
has multi-stage genesis. Based on the geological and geochemical characteristics of the deposit, it is considered
that the Zaozigou gold deposit belongs to the post-magmatic hydrothermal type.

Keywords: LA-ICP-MS; EPMA; pyrite; Zaozigou gold deposit; trace element
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Fig. 1 Regional geological map of the Zaozigou gold deposit
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Fig. 2 Geological map of the Zaozigou gold deposit
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Fig. 4 Microscopic photos of I ~ Il mineralization stages of Zaozigou gold deposit
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Tab. 1  Electron probe analysis results of main metal sulfide in Zaozigou gold deposit (%)

WA BB No.  As Au  Co Te Bi S Pb  Ag Sb Mo  Fe Cu Zn Ni  Total #¥
1 3537 — 0034 — 0008 49465 0.128 — 0049 1.121 45095 —  — 0.061 99.498 HLEH"
20905 0.003 0.046 0.065 — 50984 — 0.019 0072 0.186 45767 — 0.040 0.023 98.11 FLEH"
3 2861 0.08 0031 0.004 — 49082 002 — — 0258 45.036 0.020 0.027 — 97422 HEH"
4 5083 0024 0041 —  — 47692 — 0022 0016 0284 44387 —  — — 97549 HEKWT
5 3142 0.050 0.037 — 0394 49.851 0.167 0.006 0.007 048 44068 0.004 — 0.026 98232 HEH"
6 1624 — 0021 0004 — 51137 —  — 0031 0314 45176 0.009 0.040 — 98356 HIELH"
7 2239  — 0056 — 0029 51333 0.059 0.019 0.054 0.192 45531 — 0025 —  99.537 BLEH"
8 3207 — 0003 — 0272 48172 0109 0  0.009 0.734 44907 — 0.034 — 97.447 HWET
9 0572 — 0045 — 0227 51975 0.019 — — 0255 46.004 0018 — 0.008 99.123 HEH"
10 1.883 0.069 0036 — 0264 51.126 —  — — 0716 45752 0  0.042 0.045 99.933 EET

B 11 44777 — 0.014 0.008 0214 20462 — 0.041 0.031 0328 34553 0045 — — 100473 7w
12 42704 — 0014 0.053 0.156 21.864 0208 — 0272 — 34746 — 0.037 0.042 100.096 HFf>
13 43019 0.034 0003 —  — 21.165 0.081 0.009 0.192 0548 35418 — 0.005 0.028 100.502 # b
14 43069 — 0076 —  — 21.895 0.115 0.003 0.073 0.097 35.612 0.046 0.079 0.081 101.146 FEHb
15 44346 0.042 0028 — 0268 19.653 0.128 — — 0286 34325 0018 0.017 — 99.111 #EH
16 44897 — 0021 — — 19771 0.012 0067 0019 0322 34122 —  — 0007 99238 #Efb
17 38093 — 0013 — 0303 25535 0.034 — 0161 0095 35719 — 0014 0.045 100.012 FEHb
18 41336 0.042 0012 —  — 22131 0.046 0015 0.184 0.187 3445 — 0017 — 9842 #f
19 35048 0011 0.022 — 0202 29629 — — 0347 0.5 3682 — — 0047 10228 #
20 40.008 — 0024 — — 2457 0160 — 020 — 36021 — 0034 — 101.017 H
21 4087 — 0.032 — 0082 23.081 0057 0018 0283 0.103 35636 0028 — 0.006 100.196 #EHb
22 40551 — 0016 — 0004 23057 — 003 0439 — 34883 — 0024 — 99.004 FEH
23 105 0014 0024 — — 5181 — — 0022 0522 45566 — — 0.018 99.107 HEKW
24 138 — 0.024 0022 — 51792 0.146 —  0.002 0273 45218 0.031 0.080 0.017 98991 ¥ EkH"
25 0355 0.064 0045 — 0025 52764 0.116 — 0016 0.606 45678 0.062 0.059 0.021 99.84 FLEH"
26 1612 0089 005 0056 — 51.748 —  — 0 0215 45105 0.044 — 0.003 98922 MW
27 2386 0.005 0034 — 0080 51907 —  — 0020 0367 4536 0038 — — 100.197 HEH"
28 1911 — 0033 0.004 0029 51598 0.127 —  0.031 0.663 46.008 0.011 0.025 0.064 100.504 W
29 1740 0043 0061 — — 51478 — 0.057 0.034 0372 45387 0.009 — 0.033 99214 G
30 1987 — 002 — — 5109 — @ — — 0489 45279 0056 —  — 98923 E{EKH"
31 1.007 0.035 0.046 0.009 — 52633 — — 0043 0671 45969 0.062 — 0.002 100.477 HEH"

LB B 32 1.032  — 0027 0013 — 52934 — 0025 — 0272 45875 0 — 0.02 100.198 FEKH"
33 44668 — 0036 — — 20932 — 0035 0029 0.146 34373 0013 0.052 — 100284 FEHD
34 42,035 0.047 0.027 0.032 0.117 21318 0207 0.029 0.163 0353 34993 0021 — — 99342 #H
35 42494 — 0003 — — 21833 — — 0291 063 34647 — 0070 0.007 99.975 FEHP
36 45854 — 0002 —  — 20.045 0.163 0012 0008 0252 35767 — —  — 102.103 #EHP
37 44621 — 0041 —  — 20251 0081 — 0017 — 33412 — 0003 — 98426 HEM
38 45233 — 0.028 0.036 — 20573 0.105 —  0.067 0265 34519 — 0003 — 100.829 BEfb
39 45587 — 0.024 0.028 — 20221 0058 — 0027 0231 35099 — 0020 — 101295 #EH
40 43414 — 0045 — — 21212 — — 0411 — 35616 — — 0004 100.702 FEHY
41 43193 — 0.064 0.008 — 22149 0.012 — 0320 0422 35249 —  — 0.024 101.441 F
42 2647 — 0024 — 0071 5139 0.069 — 0052 — 43.693 0022 — 0038 98012 HEKH"
43 5902 — 0037 —  — 48118 0.020 0.051 0.101 0516 42635 — 0.117 0.042 97.539 HEKH"
44 41576 — 0016 —  — 23997 — 0018 0.139 0028 35921 — 0032 — 101727 #&

B B 45 42291 0.060 0.004 0.012 — 2097 — 0044 0086 0444 33.659 — 0023 0.037 97.630 FEH
46 46235 — 0.020 0.008 — 22066 — 0009 0.193 039 34117 0013 —  — 103.051 #EW
47 0134 — 0011 — 0.113 27287 0029 — 72001 0666 002 — — — 100261 MEBRE
48 0200 — —  — 0058 27313 — 0029 72472 0.075 0004 —  — 0.003 100.154 B
49 0267 0038 0004 — — 27167 0019 — 72112 0.679 0149 — 0075 — 10051 MEBEW

W 7 R TRHBE
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Fig. 5 BSE photos of pyrite in Stage Il of Zaozigou gold mine
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SR 0.2 W60 o W 67, cpr TEA—12.8 %0 ~—13.53%o,
-2 —13.23%0; B 224 0.16%0~0.17 %o, V- ¥ {5 K
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B 8VS,cor H 5L B BERD AR — 3 (K 2) . AL
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33 LA-ICP-MS ETTER S
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Tab.2 Sulfur isotopic compositions in different mineralization stages of Zaozigou gold deposit

B b 4 /B Y AR 834Sv-CD T/ %o R 2 (%o0) B B B

77G-03-PY01 [E737 KRR A -9.92 0.27

77G-03-PY02 WA KA K -14.00 0.28

77G-03DS01 B KEH A B -12.11 1.46

77G-03DS02 B b KA -13.88 1.63 I,
77ZG-03DS03 HW KIEEH A B -13.53 121

7ZG-03DS04 A KEH AT -17.59 1.55

7ZG-03DS05 B b KA K -14.78 1.49

77G-04-PY01 B SR AR -15.58 0.29

77G-04-PY02 A SR AR -17.13 0.30

77G-04-PY03 WA [N —-20.23 0.28

77G-04-PY 04 WA 5 A Y -20.49 0.26 I
77G-04-PY05 R TE P A ~23.46 138 ’
7ZG-04-PY06 B SR AR -18.32 0.29

77G-04-PY07 A SR AE -18.08 0.29

77G-04-PY08 WA B A B —-22.04 0.25

7ZG-05DS01 W KIEH A B -13.70 0.26

7ZG-05DS02 il KR AT -12.01 0.27

77G-05DS03 B b KgAK -12.63 0.28

77G-05-Sb01 WEEE - KR A B -13.41 0.16 I
27.G-05-Sb02 WE KEH AT -13.13 0.16

ZZG-05-Sb03 WE B AT KIEH A B -12.87 0.16

7ZG-05-Sb04 WEE KR AT -13.53 0.17
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Fig. 6 In-situ sulfur photos of pyrite in Zaozigou gold deposit
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®3 BFULSTRERS LAICP-MS 2T R (10 ) 4H1E
Tab.3 LA-ICP-MS trace element (10°°) characteristics of pyrite in Zaozigou gold deposit

KA HERHRYT Au Ag Sb As Pb Bi Cu Zn Co Ni Ti V  Co/Ni
727G-03-01  88.42 0.55 1237.23 39726.75 19.08 13.46 5.92 3.14 236.46 164.47 65.18 16.75  1.44
77G-03-02  17.17 1.07 29390 2912353 53.34 391 10527 255.19 4195 53.01 424 .97 4.77 0.79
727G-03-03  23.16 2.12 375.51 4597390 5091 5.54 48.37 1.38 63.69 90.85 897.18 8.50 0.70
77G-03-04 57.68 0.58 2196.52 45833.80 49.02 5.08 24.34 0.85 791 29.45 8.85 1.90 0.27

P 77G-03-05 86.65 036 1478.13 4658037 35.12 1432 10.70 0.92 66.83 95.03 14.48 3.38 0.70
727G-03-06  45.38 0.45 864.17 46879.97 32.60 25.60 5.41 3.31 214.81 22440 1083.03 31.50 0.96
727G-03-07  67.29 0.51 2381.67 4244470 40.82 11.24 64.15 3.38 265.14 51091 75798 26.71  0.52
77G-03-08 15534 022 1728.16 53092.70 9.01 0.64 12.24 0.71 33296 678.21 5209.79 54.62 049
77G-04-01 15.17  0.80  287.61 1812447 1849 1.94 40.12 021 5058 43.13 8203 142 117
7Z7G-04-02 1149 28.07 1556.37 5396.73 253.65 0.66 139.62 1.14 248.14 218.71 37.15 1.84 1.13
27G-04-03 8.64 0.64 41230  53966.87 2243 0.58 44.90 72.63 168.72 96.18 438239 3240 1.75
77G-04-04 2.34 0.15 30.87 12 100.59 4.05 0.11 21.77 0.35 13.35 21.68 682.33 10.03  0.62

Pt 27G-04-05  25.69 1.51 199.01  23617.14  20.55 1.84 103.18 4553  40.71 29.82  2634.14 8.65 1.36
727G-04-06  31.88 0.98 362.78 19986.79  41.53 1.46 79.78 14931  40.50 38.14 337350 36.60 1.06
727G-04-07  29.47 1.55 1178.63 46427.66 29.62 0.89 41.91 41.49 49.28 52.04 206423 4.19 0.95
727G-04-08  23.31 0.81 118.67 16618.10 25.12 1.56 106.27 36.27 15.29 2032 2735.61 29.82 0.75
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Fig. 7 Box pattern of trace elements of pyrite in Stage II

of Zaozigou Gold mine
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2007; B 2e N4, 2018; B G 4R, 2022), 4 FI B4k
AL TR Z MR (K 8) . Ag 5 Au ZEHIAS
BCHT B BE A R A U 1) 1R A G k(1] 9a), Horp Py T,
BrBeLt Py I, By BOAHOCHETT38; Au 5 Sb Z MIA B4F1Y

IEAHSCHE (1 9b) 5 Au, As ZIAIFFFERCUFAYIERISE (] 9¢),

MHE R i e Z g, AT, B Be 2 11, B B B
Au FIIIR D, As Fr i FER BN L, 455 MR IR S
N4 TRAEAR ZSERAE, HH 0 Au 78 358 24 (4 PRI 5 B
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IR B T K, R AR DR Y R T P AR
(Zhao et al., 2021; F 55, 2022), Py T, HA A X 5 4
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Fig. 8 (a) Au-As curve of pyrite, (b) Co-Ni binary discriminant diagram of pyrite in gold deposit Zaozigou gold deposit
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Fig. 9 Element correlation diagram of Zaozigou gold deposit
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