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Abstract

The Jiaodong area is the largest gold ore concentration area in my country. The formation of a
large number of gold deposits and the source of huge amounts of gold have always attracted wide
attention. The Zhaoping fault zone is the most important gold metallogenic belt in the Jiaodong
area. The Dayingezhuang gold deposit located in the middle of the Zhaoping fault zone is a typical
large-scale tectonic altered rock type gold deposit. According to a large number of petrographic
observations and field geological studies, the pyrite in the Dayingezhuang gold deposit is divided
into three stages (Py1, Py2, Py3), and the pyrite (Py0) in the Jiaodong Group before the minerali-
zation period is for comparison. The three stages are: (1) The quartz-(sericite)-pyrite stage (Py1),
where the pyrite is distributed in the sericite in disseminated or clumped form, which is the early
stage of mineralization; (2) The quartz-polymetallic sulfide stage (Py2) is composed of quartz, py-
rite and various metal sulfides. The sulfides mainly include chalcopyrite, galena, sphalerite, etc.
Ore-bearing hydrothermal fluids are mostly filled along cracks or interspersed with early ore
veins in the form of veins and veins, which are the main stages of gold mineralization; (3)
Quartz-carbonatite stage (Py3), where quartz-carbonate is filled in veins The surrounding rocks of
The ore body or between the structural breccias formed in the first two stages are mostly distri-
buted in the footwall of the fault. The main minerals are quartz + carbonate rock + a small amount
of pyrite, and there is no gold mineralization. The Au content in the pyrite lattice of the three
stages is generally low, most of which are less than 1ppm, indicating that Au mainly exists in the
form of visible gold. The total amount of trace elements in Pyl and Py3 is less, while the total
amount of trace elements in Py2, the main mineralization stage, is much higher than that in the
other stages. The content of Au and As in Py2 is relatively high, and the two have a good positive
correlation, indicating that the addition of As plays an important role in the enrichment of Au.
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MR M X A F AL RLE(NCC) R &%, RREREEN ST EX, HigsaigEFEasElEi, O®
R 4 R R A B BRI 4000 M, (HAERE 1/4 [1] [2], BERTESESEEEEN 15 [3]. RETE
4 IR R AL T IR AR PGS, IR A X 4 VR BB 90% [4]. IRAIBIX AR HIK - 8 KA &8 R
BEALL, FNBIEH IRE HRA[S], 4R IS RS2 NE-NNE [A] I 24451 .

F AR X A ™ PR E B A Bk R G R AN A3 Tk A8 25 70 S PR R L, M3 AR B R SR,
N “AHEZRNX” S0 REX WIREENST RER, HRARCIREEN RN 90%Lh F[6] [7]. ATk
REN X - T2 B R ST IR, 2 SUR G AR A T &0 IR

B R — Mo AT T 2 I, RIS E ST Y. BB TRV 2 AN R S AL B Y
R, B AV R, R ERIR, &I S REE[8]. BB il s R R 2 1R
BRACEA G, E e R EELDSRREI R 7 RAEE S N, WA DM A 1 A E
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N, B

Hi 2 e E— BN Co, Ni, Cu, As Fl Zn, #@Enlik 10,000 ppm, HUEZ Se, Mo, Ag, Sb fil
Pb, E#FMAIIA 1000 ppm, 1 Sn. Biv Au Z& &R /D, A8 10~100 ppm [9]. BERN R A 145 HRHIE
{543 FLAE T S 72 v Bl 52 BN AR IR A AR, B3R 0 2 AAR A RT DAAC 3% ™ A4 FA 1 2 1 o B Ly
AT R, DRI B A F B B G 2R IR AR 2R AT 40 AT R DA BT Y A ()9 A8 0 ey I R EAT 20 5R [ 10]
[11][12] AR, OGNl BRE A 25 B T 1S (LA-ICP-MS) 43 M S AR A& J s, ik ik 2 (O 70
FHMNHA T IRIE LS, HAE RS A M X o R i B R L 228 F[13] [14] [15] [16].
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SPEIE Ll AR IR BRI P A — e IE T (A 1) BARPT S E IR, A2 0.3%, RTA S
TR 1/4 feetEm . RRUmEN e~ 822, HelZ k. RN, HA—§ R
Gz Kt EE AL, MEREERTEERE, EMBRTEX D I, T iE A s e
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Figure 1. Simplified geological map of the Jiaodong metallogenic province [15]
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Figure 2. Simplified geological map of the Dayingezhuang goldfield
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Figure 3. Ore characteristics of Dayingezhuang gold deposit
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Pyl: /7 TAE - sEkm Ik, JokkL, B - HETE, SRR ECE HPURT &S A .
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Figure 4. Characteristics of pyrite in each generation (Reflected light)
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30 PR TS ST, BE S 0GRl (8] 40~50 #5.

A FCR 2 AN E bR AT AL BE T v, AR GSE-1G. GSD-1D. MASS. Py. Wit & E
5 Mg25. AI27. Si29. S33. Ti49. V51. Cr53. Mn55. Co059. Ni60. Cu65. Zn66. Ge72. As75. Mo97.
Agl07. Snl17. Tel25. Aul97. Pb204. TI205. Bi209. X MAREHE K Glitter A FHEAT LB /347 .

5. RET BT RIFE

KIS RAS [R BT B B B 320 () LA-ICPMS B e 2 MR W &5 5 2 1. 3£ 91 AN Hril
WAL, HA R a7 Py 4 14 AN, BrBE— Pyl 4827 AN, BrBC Py2 3L 22 A4, BrBr= Py3 JL 28
e KFREESH RPEYY MME TR S B E MK, Koo R HR A HR, WA e
E TR IR S ek g ARt &, Bl Co. Niv Cu. As. Ag. Au. Pb. Bi,

Table 1. LA-ICP-MS trace element analysis results of pyrite of each generation (ppm)
1. FHRBEKE LAICP-MS HE TR IR (ppm)

HAR MG 5 Co59 Ni60 Cu65 As75 Agl07 Aul97 Pb204  Bi209
Far I PR 0.5 0.5 3 5 0.02 0.002 0.3 0.001
Py0 102ZK6-11-2 237.66 102.89 21.65 459 0.048 0.0057 1.16 0.955
102ZK6-11-4 4647.28 486.87 21.04 20.95 0.043 0.0042 0.42 0.0062
102ZK6-19-1 1511.02 53.18 1.51 9.3 0.027 0.0064 0.001 0.0241
102ZK6-19-3 6127.78 57.85 1.48 13.11 0.025 0.0061 6.45 1.76
102ZK6-21-3 1494.17 114.77 3.54 21.32 0.259 0.0059 0.001 0.0568
102ZK6-22-2 6001.61 35.15 8.3 5.11 0.111 0.0073 0.42 0.352
102ZK6-22-4 3981.14 26.97 1.49 3.98 0.07 0.0075 0.001 0.167
102ZK6-22-6 17641.34 24.22 1.6 104.15 0.0235 0.0066 0.16 0.0029
102ZK6-22-8 1088.96 56.9 3.19 5.58 0.033 0.0064 0.152 0.794
102ZK6-22-10 2473.08 5272 1.62 11.99 0.027 0.0049 0.7 0.0176
102ZK6-22-12 8837.49 66.96 1.54 5.1 0.03 0.0032 0.35 0.0035
102ZK6-22-14 3824.36 26.96 26.1 8.67 0.769 0.0078 21.65 5.74
102ZK6-22-16 8270.27 62.36 1.69 5.26 0.035 0.005 0.46 0.0071
102ZK6-22-18 6902.36 43.47 1.67 527 0.075 0.0048 0.001 0.206
Pyl 2DY1866B-2 0.38 73.03 1.6 8.63 0.904 0.0073 226 1.685
2DY1866B-4 0.44 93.96 2.01 10.97 0.055 0.0089 0.181 0.2012
2DY1866B-6 229 83.5 1.79 9.19 0.064 0.0051 0.138  0.1251
DY 1866A-2 175 85.5 22 7.76 0.159 0.0072 0.42 0.0549
DY 1866A-4 1.3 69.86 1.85 6 0.055 0.0033 0.41 0.0162
DY1866A-10 0.56 89.12 481 6.6 10.68 0.0473 19227  26.51
IDY1867A-2 11.35 97.76 3.04 26.22 0.056 0.0025 0.48 0.0114
IDY1867A-4 12 92.42 2.78 15.8 0.712 0.0046 0.55 0.385
1DY1866B-1 4.46 70.99 1.55 9.09 0.058 0.0055 0.127  0.0038
1DY1866B-3 10.79 75.81 1.62 91.61 0.399 0.0072 1.06 0.735
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Continued
2DY1866B-1 2.44 73.72 11.82 9.54 13.41 0.0375 40.02 30
2DY1866B-3 0.59 96.31 4.7 13.49 8.31 0.0051 31.32 15.25
2DY1866B-5 0.44 93.27 1.83 10.34 0.065 0.0048 0.462 0.349
2DY1865-1 0.45 90.01 2.01 290.05 0.071 0.004 0.173 0.1358
2DY1865-3 0.41 82.71 1.79 50.62 0.155 0.0062 0.58 0.051
2DY1865-5 1.12 86.31 2.95 8.85 0.673 0.0163 24 0.824
2DY1865-7 0.57 66.5 1.45 6.94 0.06 0 0.172 0.0051
1DY1865-5 1.59 108.73 3.66 9.88 0.396 0 2.29 0.354
1DY1865-7 2.78 125.7 2.11 9.35 0.753 0.028 3.35 0.744
DY1854-4 0.37 10.2 3.86 4.71 0.03 0.0045 0.362 0.0733
DY1854-7 0.4 10.65 4.08 5.52 0.115 0.008 1.008 0.374
DY1854-10 0.37 10.28 4.17 4.71 0.036 0.0038 0.146 0.0104
DY1854-13 0.68 17.68 7.23 8.44 2.47 0.03 1.12 0.0284
DY1854-15 0.43 11.71 4.92 5.26 0.038 0.0028 0.184 0.0258
DY1858A-1 0.91 14.49 3.71 16.67 0.032 0.0065 0.68 0.65
DY1858A-4 0.48 16.57 391 29.78 0.046 0.0044 0.44 0.257
DY18105T-4 1.47 5.04 1.27 98.23 0.03 0.0043 0.001 0.931
Py2 DY1854-3 0.41 11.14 4.03 937.98 0.032 0.175 0.169 0.2025
DY1854-9 0.41 46.27 4.57 1547.61 8.35 0.607 503.93 21.19
DY1855-1 0.42 11.64 4.96 430.82 0.035 0.00171 0.273 0.1904
DY1855-3 0.39 10.71 4.65 1041.79 1.48 0.0983 1.9 0.393
DY1855-5 0.41 11.81 5.37 2229.63 0.036 0.707 0.364 0.1852
DY1855-7 0.43 12.39 89.62 8.74 9.04 0.0116 354.56 22.83
DY1855-9 0.66 17.82 9.18 1175.6 2.82 0.221 1.29 0.1192
DY1858A-3 6.59 34.13 27.26 606.9 9.81 0.291 25.96 1.088
DY1858A-8 3.06 61.75 223.6 1055.66 243 0.0133 58.52 8.37
DY1859A-1 0.59 19.09 6.35 310.1 0.071 0.0101 0.64 0.0968
DY1859A-3 0.65 21.58 11.01 43.02 0.085 0.0066 1.93 0.111
DY1859A-5 0.53 17.5 30.96 128.68 0.197 0.0045 2.37 0.1762
DY1859A-7 3.08 97.5 45.34 728.5 0.22 0.075 3.06 0.0211
DY1859A-9 12.38 268.98 15.95 736.03 0.472 0.0082 2.6 0.226
DY1859A-11 1.9 22.49 13.06 244.55 0.864 0.0076 10.42 0.332
DY1859A-13 0.84 57.34 13508.95 93.2 15.47 0.021 4485.5 31.74
DY1859A-15 1.1 207.54 12.87 475.07 0.052 0.0111 3.92 0.467
DY1859A-17 2.21 101.1 37.4 102.74 0.62 0.0106 14.6 3.15
DY1859A-19 0.52 137.89 14.45 1088.79 0.133 0.247 2.17 0.1677
DY18105T-3 0.53 5.92 1.52 366.14 0.369 0.0068 6.62 3.127
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Continued
DY18105T-6 5.07 542 2.86 173.07 2.8 0.0338 0.001 1.94
DY18144-4 51.99 19.35 6.33 1426.13 2.87 0.205 44.11 14.35
Py3 1DY1867A-7 74.66 121.61 2.54 82.71 0.091 0.004 0.92 1.029
1IDY1867A-9 1173.56 187.77 2.73 5.77 0.073 0.0075 0.43 0.335
IDY1867A-11 116.03 125.5 3.04 39.42 0.168 0.116 0.48 11.24
1DY1867A-13 193.98 97.16 2.76 5.47 0.054 0.006 0.001 2918
DY1866A-6 48.43 196.47 3.7 353 1.287 0.0784 10.95 10.89
1DY1868-2 58.24 243.27 4.51 36.11 0.154 0.0193 0.001 0.388
1DY1868-4 62.93 113.45 9.45 36.72 5.02 0.206 0.001 9.03
DY1851-3 161.49 76.86 2.34 53.95 0.194 0.0145 0.001 5.15
2DY1866B-7 70.33 115.36 2.93 134.6 0.276 0.0733 0.193 9.43
2DY1866B-9 50.9 117.82 1.95 123.68 0.151 0.0558 0.303 10.96
DY1858A-9 5.9 29.59 4.23 57.57 0411 0.0076 1.34 0.909
DY1858A-13 3.21 19.32 7.31 83.67 0.385 0.0061 6.59 9.64
DY1858A-15 3.1 21.52 4.7 211.64 0.035 0.0067 0.5 0.0304
DY1858A-17 303.87 189.34 7.86 149.93 0.153 0.0864 0.001 3.04
DY18107-1 513.36 237.84 1.42 12.48 0.037 0.0034 0.37 0.0068
DY18107-3 298.94 235.87 6.09 7.56 333 0.0155 0.001 86.06
DY18107-5 227.59 118.62 1.78 4.75 0.056 0.088 0.001 7.07
DY18107-7 388.04 312.28 4.16 16.38 37.07 0.159 0.001 33.52
DY18107-10 362.59 377.89 1.82 5.73 0.064 0.106 0.64 2.362
DY18107-12 287.25 332.88 1.92 6.6 0.059 0.1071 0.001 7.26
DY18111-2 20.42 53.28 1.51 34.34 0.175 0.0157 0.52 0.682
DY18111-4 64.09 273.53 1.58 4.39 0.0595 0.0053 0.001 0.014
DY18111-6 73.02 218.22 1.65 25.02 0.028 0.0068 0.71 1.68
DY18111-8 62.86 337.72 1.62 19.48 1.773 0.0677 0.79 0.0793
DY18111-10 64.48 439.08 1.68 10.36 0.0218 0.0054 0.001 0.0169
DY18111-12 16.43 125.47 3.29 32.02 1.004 0.0684 0.001 2.21
DY18144-1 45.65 83.59 3.74 17.17 0.132 0.0165 0 3.16
DY18144-3 129.73 257.46 5.56 63.6 8.98 0.0844 0.001 22.97

FET R AT AR BE R G Py0 Y, Co (237~17,641 ppm, HIME A 5217 ppm) & EAR &, & TRl
BB R . Ni (24~486 ppm, J31H 86 ppm)H) & B WAHN L, 5 Co & AA —EMNAHKM. Pb.
Au. Ag. As. Bi & &G EEAC, KM TR PRI, & A RAZ .

FET A - BB Pyl 1 Au A As IS ERAG, XPMITRB A SRRAZ, oMK T R
MR . Ag (0.03~13.41 ppm, MEA 1.47 ppm)H AN S AL EIE 13.41 ppm, AT REZFOLRI UL AR il
BT EETWEA, SURER, %SRRGS R Bi (30 ppm) S EBEGE, U] Ag Al Bi X AT R A
BA AR AR G, X — AU AR S s A AR (1] 5)o Ni (5~125 ppm, ¥J{H 64 ppm)
HREONEE, HAhTE M Coy Cus Pb. Bi & &EIEUS, WHIZMBOLEN BN, METTR A S ERD.
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Figure 5. Diagrams of Au and trace elements

B 5. Au 5 & HETEER

PET AT - 28 RBHAAIN B Py2 F1, Au (<0.002~0.7 ppm, A 0.12 ppm) & EE AR B
B TE i, AHEG Py0 A Pyl HRERT T — AN, BRI BN Au I EZPUEM B [FIRT As (8.7~2229
ppm, YA 679 ppm) & B & THaE, UM B Au NTTIE S As & B E A& Z VMG 1o,
ZH B Cu S B AR LI R, IR E 13,508 ppm, T RSN AR A7 0 VAR 2 25 45 M I B AR S 88
DR o . B2 BIR B HAESN, Cu (<3~223 ppm, PME A 27 ppm) &t HAb B BE B R . Ni (5~268
ppm, PHMEN 54 ppm) S BRI BEEAE, Co SEAR T W EMK. Ag(0.03~15.47 ppm, HIMHN
2.6 ppm). Pb (<0.3~4485 ppm, HI{E N 251 ppm)Al Bi (0.02~31.74 ppm, IJE A 5 ppm) & E WA T MM
o FIREHE BORAN B TTERER T Cos Nibh, HRITHERAA U RKR, FK, fMETRaE
B T AR B

FET AT - BRI AR BL A Py3 H, Co (3~1173 ppm, HI{E A 174 ppm)FT Ni (19~439 ppm, H#I{E A 180
ppm) & BRI B TR . As. Cu. Au. Pb. Bi. Ag & &M T W& FFIK.

BARKE FIRVIMMERR ST M E TR S E R GH RN, B Py0 AN E % Co. Ni. Py2 i1
B4 Au. As. Cu. Ag. Pb. Bi, HH Aufl As B REFHIMICHE, [FIR Py2 Hofsl & oo 2 e &t 2 AT
. T Pyl Al Py3 & il o 31 & 8 2 RS

6. it
6.1. BET HNRETESHIFE
WIRTHTIR, KT FE A PR AN B B 1 T LR S [R5 B (e ey, LR G 38 A8 4 S M A AT
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HAWEKZR, MMETCRERY AR AT ZG BT VR (1) SR B fa i o AAE]
HHIERE R ARAAE: (2) DA WRIAOR B BRI RORLAZAE s (3) PART LA BOR e e v e 44 3K
AT YA P[18]. NI IS A R TR AR KRS 0 PRI BLRRAT (K9 70 AL -

£ LA-ICP-MS MG fEH, Au (455 ERIP RS, BahBoh, R Au £ 3B BLA AT L
HIARZORL T B A AP AE . (U, FE28 Z0 B BOEBRT Py2 Hnf AL A SR & HIA7 AL, R IIHE R
WO R A O S AR T A SR BEAN, TSRS R A Au RETIHIR, SEE ALY
SRR T AR AR T . AB TG BRT R e T IR T, AT REIX R S BRI
HERBEGY ™ Au TR EEARRE I REE R Au< 1 ppm). {EREEZ AT LA EE A FFr B 5
BT Au TR S B AR PRI ESE . 5 B BOY R B RS B s Au R
FERTHRPADH B AL, Au SRS As SRR RENIEHRKRE S), TUHEEE, H—
BB BT As HREBUR, H B As HEA THIRER, MRS =B As SREREK, X5
Au 5 BB . XRS5 Au IR K. BT As TR S EBS, Au ST
Hh R AR BE R BRI [19], X BELRRE BT Au M As A DA SRR .

BEAh, R E SRR, Ag. Pb. Bi thil5 Au B RIFMIEMRK R, BWHIHS &
WHBEHVIRREE, R ERET, BHERENFC XIUMTRES Au FINTEETR, DRV
BRI XIRAF T 3k

SRR Co A Ni Je 3 B LSRN FME 1077 sCHE N BB, 7T LAFE BU7E 1 7 A0 I AR B v 4
TR, Co M NI B B AR (K 6), TEENRA B BUS, Co AT NI (& B SUR TR, REEZRLT
R PR o I E TR ™ PR (R B R AR, T FAGBLE Co AT NG IS B ARAG, S ECLASER A 5 X
BENSEBRA™ A% I Co M NG AR D

6.2. ERRMEFRT

KESEVFRI, S8 v LR DT W& RATT W& B AP, Hh, mTE 2
AT BB B2 Bl LR G R R AE T3k, A ] WA B4 s S G0KRL T & X A E
[19]. TERFHEESH IRAVESRN . 7ERMEL T T LA BRI K& B RS MRS HIFENE 4), U
BIAEAE R BRI W4 TAEWEEA R T W4 LA-ICP-MS fAZIAR X, litss B ER Au S8R e B
BT IR, A AT WEHIAEE. M Reich er al. [19]38 5 %65 3 AR G F BB &5 IBF5
HES T SAE S IR P B E ML Cau=0.02 X Cag+ 4 x 107 (Cay M1 Ca 78 IR Au Fil As
(0 EE IR IR FE), AT 78 HOMIAR B B R B (1 5), 4R B b A3 R IA B B2k Au IOV IR,
FIFMALE R 1 Au KB TEB A LA S ITE RAUOFETE . RATESE =W B Py3 A #F i
U Au FIVE RS ERR, SRR AT e A TN AR S AETE . (R AR, B Au &
KB HAET 1 ppm, AR PRI EN AL S ETIE 10 g/it, FLE A8 PR R ET WA, i
BR A FE 0T IR Au 3222 URT D0 4 (071 A7 T 32k

TEEE R B BL(RD Au (I EBEYHEN BOH, Au 5 As RO T B K IEASEHEA 5), PHRF
WFESH R Au B EEH S As BAZYVIER. Aufl As B H A WA 7 R F I NS w8, —
Tl Au 1 As BURBEA Fe(As® + bAu™ + (1-b)M—2Fe*", M f5E 0 Wik kG e T X)), H—FfA
Au HAX Fe, As &8 S[10]. BUETERARERIE S WAL S FEAHE IL[20], SR KT E S
T IUTE BN RE JFE RS, BRI, 20 RS A 1 Au 1 As FERDUGERTAEN, @
HCL As BAR S 177X, I SO BRI AR BB, IS A HEANSL . BT ABEAR I, TR W E
FHAN RS FAGBAAR B S0 R, SR B R HP 1Y) A% 4 1T e 2 A A PR B SR AT P IR & 4R [12]0 K TFHA%
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Figure 6. Illustration of trace elements in pyrite
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