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Fig. 1 Tectonic location map of Jiaodong (A) and geological map showing the distribution of gold deposits (B)
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Fig. 3 Wall rocks and alteration mineralization characteristics of the Linglong Gold Deposit
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Fig. 10 Biplot visualization results of principal component analysis
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Table 1 Trace element analysis results of protolith and altered rocks from the Linglong Gold Deposit x107°
_ MRS P AT AL A Huh BRI
o LL22 LL37 D07 D12 DF-B1 DF-B2 DF-B4 DF-B7
Au 0.03 0.04 0.02 0 0.49 0.11 4.19 2.53
Ag 1.69 1.90 0.81 0.54 12.17 1.53 85.88 92.76
Li 15.31 29.88 247 6.21 2.73 0.99 2.77 2.57
Be 2.60 3.07 2.27 2.84 0.06 1.46 2.15 3.14
Se 3.96 3.50 1.59 2.89 0.21 1.76 1.67 2.87
Ti 142475 1 649.72 151.97 121.99 12.02 455.69 344.43 683.24
\Y 28.94 32.36 3.07 2.83 0.82 2.07 7.70 14.85
Cr 491 7.32 0.58 0.46 0.32 2.23 8.41 20.38
Mn 538.42 612.83 132.04 128.28 72.65 73.54 126.44 66.30
Co 2.63 2.09 0.11 1.18 95.08 0.95 3.09 21.23
Ni 2.28 2.37 1.00 50.22 30.12 31.96 7.35 14.59
Cu 2.52 2.27 1.28 0.65 355.61 5.64 5147.74 3942.98
Zn 43.17 42.80 4.69 7.21 4.83 3.29 117.29 169.62
Ga 16.37 17.68 15.09 17.57 0.59 15.41 12.65 21.27
Ge 1.10 1.23 1.54 1.93 0.67 0.99 1.10 1.07
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Table 1 (contiued)

. B A PR AR e B

LR LL22 LL37 D07 D12 DF-B1 DF-B2 DF-B4 DF-B7
As 13.96 12.39 13.45 51.93 34.73 71.80 176.95 276.87
Rb 45.69 55.01 196.28 53.97 2.16 78.49 83.89 129.02
Sr 994.13 686.65 157.98 124.59 19.66 36.29 31.13 28.37
Y 13.03 17.72 6.26 4.38 5.14 8.73 16.06 5.89
Zr 253.15 275.05 122.21 69.00 113.97 215.30 329.58 205.04
Nb 10.95 14.31 5.28 4.63 0.06 8.32 2.34 4.70
Mo 3.33 1.08 2.62 1.04 2.59 1.08 1.12 1.64
Cd 0.04 0.02 0.01 0.01 0.07 0.02 1.74 2.28
In 0.03 0.04 0.01 0.01 0.02 0.01 1.83 1.76
Sn 1.22 1.55 0.65 0.61 0.08 0.88 4.86 8.46
Sh 0.07 0.13 0.10 0.57 3.29 0.32 0.28 0.50
Cs 2.33 4.50 4.77 1.54 0.03 0.68 0.80 1.12
Ba 1 683.79 1062.47 105.89 55.39 107.86 772.17 221.90 233.98
Hf 5.19 5.74 4.29 1.72 2.31 4.94 7.69 4.85
Ta 0.16 0.17 0.16 0.19 0.00 0.31 0.19 0.18
W 0.17 0.65 0.12 0.09 0.04 0.22 0.80 1.86
Tl 0.43 0.48 1.17 0.42 0.15 0.43 0.36 0.48
Pb 20.54 20.16 23.79 6.22 249.74 20.55 1 785.56 1031.72
Bi 0.02 0.03 0.02 0.01 6.66 0.42 58.96 34.73
Th 3.42 6.57 1.94 1.92 0.16 0.60 4.70 6.52
U 0.88 1.34 8.02 13.29 0.03 0.75 1.13 1.85
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Table 2 Average gains and losses of trace elements

during the alteration process

JLE B AL YAk WYL
Au -0.26 0.27 2.87
Ag -1.16 3.78 7.37
Se -1.62 -1.31 1.16
v -2.87 -1.59 9.19
Cr -5.62 0.68 12.30
Mn -4.90 -6.24 1.77
Co -1.75 4.62 -3.55
Ni 2.88 465 -2.70
Cu -1.48 434 9.00
Zn -3.37 -2.12 3.19
Ga -1.63 -8.79 7.99
As 422 6.53 9.68
Rb 9.28 0.18 423
Sr -9.18 -6.91 0.08
Ti -9.08 8.51 5.62
Y ~10.00 1.22 341
Sn -0.79 -0.18 5.80
sh 0.21 1.37 ~1.44
Cs -0.44 -2.82 0.55
Ba -7.10 423 -5.10
Pb -6.20 541 9.00
Bi -0.01 332 6.63
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Element migration during hydrothermal alteration in the Linglong Gold Deposit,
Jiaodong Peninsula

Ren Fei'??, Jiang Lei'?, Li Chao*?, Geng Kaiqiang'?, Zhang Na'?, Li Shanshan'?*®, Zhang Qibin'?, Ding Zhengjiang'*
(1. Shandong Engineering Research Center of Application and Development of Big Data for Deep Gold Exploration;
2. No. 6 Geological Team of Shandong Provincial Bureau of Geology and Mineral Resources;
3. School of Earth Sciences and Resources, China University of Geosciences, Beijing;
4. National Research Center for Geoanalysis; 5. Key Laboratory of Re=0Os Isotope Geochemistry, China Geological Survey;
6. School of Science, China University of Geosciences, Beijing)

Abstract: The Linglong Gold Deposit is the representative deposit in the Jiaodong Peninsula. Its hydrothermal
alteration is closely related to gold mineralization. This study investigates element migration patterns during hydrothermal
alteration and their controlling mechanisms on gold precipitation using micro-X-ray fluorescence spectroscopy (Micro-
XRF), principal component analysis (PCA ), and whole-rock geochemistry. The results show that: (DThe K-feldspar
alteration stage is characterized by enrichment in Al, K, and Si and depletion in Ca and Na, during which plagioclase is
replaced by K-feldspar accompanied by the formation of chlorite. @The sericitization stage involves the influx of K and
the leaching of Si and Ca, where feldspar decomposes to form sericite and quartz. @) The pyrite-sericite alteration stage
marks the key phase of gold enrichment, during which Fe and Cu precipitate as sulfides, destabilizing [ Au (HS)» |~
complexes and triggering gold release. Principal component analysis reveals the spatial zoning of alteration:
PC1 (41.0 %) represents the potassic alteration stage, and PC2 (22.5 % ) corresponds to the sulfide mineralization
stage. The study further proposes that the interaction between pyritization and acidic hydrothermal fluids drives a cyclic
process of "fluid-rock interaction—sulfide precipitation—gold enrichment". The combination of Micro-XRF and PCA
enables precise interpretation of overlapping alteration signals, offering high-resolution technical support for dynamic
modeling of hydrothermal mineralizing systems. These findings provide important insights for deep prospecting and
metallogenic mechanism research in the Jiaodong Gold Deposit.

Keywords: Jiaodong Peninsula; Linglong Gold Deposit; element migration; mass balance; Micro-XRF; principal

component analysis; gold precipitation mechanism



