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Abstract: In China, the largest gold concentration area is Jiaodong, in which the genetic type of gold deposits has always been
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controversial. Heilangou gold deposit is the largest one in Penglai area of Jiaodong and was well—known for producing gold nugget.In
this paper, LA-ICP—MS was used to analyze the composition, variation trend and correlation of trace elements in pyrite of Heilangou
gold deposit, and to discuss the formation of Au.Through field investigation, combined with mineralogy and backscatter electron image
(BSE), the pyrite( Pyl~Py3) in the main metallogenic stage(S1~ S3) is divided into six subtypes. Through trace element analysis, it is
found that the change trends of Cu, As, Ag, Au, Zn, Co, Ni, Pb, Sb and Bi are inconsistent from early to later stage.As and Au show
strong positive correlation in every pyrite subtype, Cu—Zn, Ag—Sb and several other element pairs have high correlation, Pb—Bi has an
upper correlation especially in three subtypes of Pyl—1, Py2—1 and Py2—2, and also Co—Ni in most pyrite subtypes. The Co/Ni ratio is
mainly in the range of 1.1 ~ 3.3, which indicates that the pyrite is mainly of magmatic hydrothermal origin. The ore—forming fluid of
Heilangou gold deposit is rich in Au—As, and the trace elements are relatively enriched in S1 and S3 stages, which indicates that the ore—

forming fluid activity lasts for a relatively long time and has the pulsating characteristics. Gold is precipitated by the fluid rich in Au—As

for multiple activities and several times.

Key words: As—rich pyrite; LA-ICP—MS; trace element; Heilangou gold deposit; Jiaodong
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Fig. 1 Regional geological map and distribution of gold deposits in Jiaodong Peninsula
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Table 1 Mineral paragenetic sequence of Heilangou gold deposit
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Table 2 Structural characteristics of different subtypes of pyrite in Heilangou gold deposit
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Table 3 In-situ microanalyses results of different subtypes of pyrites
107°
Wk RS Cu As Ag Au Zn Co Ni Pb Sb Bi  Aw/As  Co/Ni
SRR PR 035 222 0.11 0.036 1.55 0.09 0.80 0.12 0.42  0.030
HLG—01 281.0 28500 286 73.00 310 12.7 5.3 25400.0  54.0 0360 0.0026 2.4
HLG—02 520.0 16500 89 14.90 439 0.3 43 3080.0  60.0 0.031 0.0009 0.1
Pyl=1 HLG—03 70.0 45700 34 67.10 23 3.0 2.2 1900.0 4.4 0.059 0.0015 1.4
HLG—04 409 43900 35 53.40 7.3 1.6 1.5 1900.0 8.0  0.030 0.0012 1.1
HLG-05 72.9 54300 6.6 92.80 4.7 1.5 3.4 460.0 55 0.003 0.0017 0.4
HLG—06 360.0 5580 48.1 6.80 1240 0.1 1.9 1330.0  28.8 0.008 0.0012 0.1
HLG—07 655 3380 13.6 2.08 58 0.5 1.3 454.0  61.5 0.001 0.0006 0.4
Pyl—2 HLG—08 490.0 5930 125 3.08 570 0.4 1.8 1790.0  40.6  0.003 0.0005 0.2
HLG—09 158.0 8500 36.2 10.10 234 0.1 - 1330.0  32.1 - 0.0012 -
HLG—10 131.0 360 77 1.85 1880 0.6 1.7 1300.0  29.0 0.004 0.0051 0.4
HLG—11 100.0 4360 43 2.25 6.5 699.0 365.0 200.0 8.8 0.302 0.0005 1.9
py2—1 HLG—12 39.0 1000 5.8 0.43 9.7 1040.0 1190.0 780.0 1.6 0.480 0.0004 0.9
HLG—13 11.9 2840 0.6 2.99 3.1 44.4 43.6 64.0 1.6 0.271 0.0011 1.0
HLG—14 0.7 878 - 0.06 5.9 150.0 2.3 - - - 0.0001 65.2
HLG-15 0.9 1223 - 0.24 22 132.0 35 22 - 0.010  0.0002 37.7
Py2—2 HLG—16 2.7 1340 0.2 0.12 9.2 175.0 1.8 10.0 0.5 0.038 0.0001 97.2
HLG—17 25.0 9260 7.8 6.15 27 1010.0 361.0 112.0 7.9 0.199  0.0007 2.8
HLG—-18 23.5 11900 1.2 14.10 5.4 524.0 311.0 73.0 3.8 0.034 0.0012 1.7
HLG—26 1200.0 978 32.1 1.38 2310 1.0 2.1 628.0  63.0 —  0.0014 0.5
HLG—27 1000.0 1670 27.1 2.38 2700 1.5 2.1 750.0  68.0 0.006 0.0014 0.7
HLG—28 62.0 22000 6.7 10.2 45 3.4 2.0 16.1 2.4 - 0.0005 1.7
e HLG—29 49.0 15800 10 17.7 5.9 1.9 1.7 53.0 75 - 0.0011 1.1
HLG=30 940.0 800 33.4 0.96 1010 - 2.4 508.0 543 = 0.0012 -
HLG—31 453.0 1890 24 2.22 1350 - 1.4 7540 548  —  0.0012 -
HLG—32 950.0 5700 490 7.10 1080 6.3 1.9 6500.0 1523 =  0.0012 353
Py3—2 HLG—33 660.0 3250 123 5.50 1380 1.2 1.3 3880.0 892  —  0.0017 0.9
HLG—34 93.0 19200 158 21.20 340 2.6 1.0 6900.0  43.0 0.006 0.0011 2.6
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Fig. 5 Laser ablation curves of typical pyrites of different subtypes
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