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Fig.1 Geological sketch of the Shuiyindong Carlin-type gold deposit( modified from reference[ 20])
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Table 2 Statistical parameters of five trace elements in fine-grained soils in the
Nayang section of the Shuiyindong Carlin-type deposit
JCHE o I/ MA LAEIR e IRME BATHME  IUTFEHE Rz EREE%
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B 31.96 74.66 103.00 72.29 69.07 19.91 28
u FEX - 58.87 82.47 103.00 80.46 79.18 14.70 18
RN 31.96 69.25 85.06 60.04 56.27 21.22 35
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Table 3 Correlation analysis of five trace elements in fine-

grained soils in the Nayang section of the
Shuiyindong Carlin-type deposit
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Fig.4 Change trends of five trace elements in fine-grained soils along the exploration line

in the Nayang section of the Shuiyindong gold deposit
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Table 4 Statistical parameters of S and Pb isotopic compositions of fine-grained soils
in the Nayang section of the Shuiyindong Carlin-type gold deposit
T A [0 2% 21 H/ME BREIVR S 5PN BARVYE  IURFHE e EREE%
BB -3.2 4.6 12.5 4.2 3.8 89.5
545/ % & X EJ7 -3.2 1.7 6.2 2.0 2.6 130.9
W E 4.5 7.5 12.5 7.5 7.2 2.6 34.6
WA/ B X By 4.5 3.8
BB 18.860 19.904 21.438 19.969 19.951 0.869 4.35
w(X°Ph)/ FlA X B 18.860 19.176 20.692 19.398 19.391 0.573 2.95
w( 2 Ph) RN 20.220 20.850 21.438 20.826 20.823 0.368 1.77
TR/ B E X BT 1.087 1.074 1.074
BB 15.622 15.719 15.834 15.724 15.724 0.065 0.41
w(PPh)/ FlA X By 15.622 15.685 15.779 15.684 15.684 0.049 0.31
w(*™Pb) IR 15.740 15.784 15.834 15.783 15.783 0.031 0.20
Wk RBIAIX E 7 1.006 1.006 1.006
BB 38.888 39.034 39.276 39.048 39.048 0.096 0.25
w(*®Ph)/ FlA X BJ7 39.011 39.095 39.276 39.100 39.100 0.082 0.21
w(*™Pb) [Nz 38.888 38.962 39.046 38.969 38.969 0.050 0.13
WK/ BIAIX E 7 0.997 0.997 0.997
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Fig.5 Change trends of S and Pb isotopic compositions of fine-grained soils in the

Nayang section of the Shuiyindong Carlin-type gold deposit
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Table 5 Sulfur isotopic data of ore and wall rock samples in the Shuiyindong Carlin-type deposit

FE i 2 ST 5S/%o E =PI FE i G = ST &S/ %0 22 3k
Ile -0.43 SYD-S-2 1.6
It -8.41 SYD-S-1 15.3
Illa 5.72 SYD-S-6 3.6
IIb-1 8.16 [25] SYD-S-9 21 [54]
Mh-2 s 27.17 SYD-S-10 e 8.4
Ih-3 R 21.11 SYD-S-11 R 7.3
AT ZK1618 7 SYD-S-12 13.1
iR ] ZK1404 3.18 [56] NY-9 4.3
ZK1130 6.72 NY-11 3.99
SYD-16 -2.5 NY-12 4.84 (571
7ZKSYD-68 HEEEH 2 7K42332 3.27
SYD-3 0 4.5 [39] 7ZK31116-8 iy 5.28
SYD-12 - 2.7 ZK31116-3 4.77
SYD-14 3.2 SYD-S-5 6.8
7ZK1618 6.91 SYD-S-3 N 3.7
ZK1404 6.01 [56] SYD-S-4 T 3.9 [54]
FlE R ZK1130 o 8.67 SYD-S-7 4.6
[TRiRY] SYD-W-3 REw -25.73
SYD-W-3 -23.67 [58]
SYD-W-3 -24.92

Ee6 KREAFHESYXTE TFAH . BESHHEMCEAN

Fig.6 Sulfur isotopic composition of soils, ores and surrounding rocks in the Shuiyindong Carlin-type gold deposit
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Table 6 Correlation analysis of four trace elements in fine-grained soils with sulfur and lead
isotopes in the Nayang section of the Shuiyindong Carlin-type deposit

LD As Sb Hg w(?°Pb) /w(**Pb) w(® Pb)/w(**Pb) w(*3Pb)/w(**Ph)
Au 0.653** 0.476* 0.719** 0.652** 0.711** 0.689* * -0.438
As 0.562* 0.890* * 0.503 * 0.39 -0.417
Sh 0.578* * 0.391 0.29 -0.316
Hg 0.464 " 0.522* 0.406 -0.487"
84S 0.679* * 0.655** -0.508 *
w( P Ph) /w(**Pb) 0.966 * * -0.652**
(2 Ph) /(™ Ph) -0.595" "

T % = "FIRTE p<0.01 KV (BUR) PR = " FIRTE p<0.05 /K- (BUR ) MR,
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JCAR % L X FE 111 447 19 P [R5 2 41 LT R 5T
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FERAG IR, FE A AEAE D0 H i T W 1L 4
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Table 7 Lead isotopic composition of pyrite in the

Shuiyindong Carlin-type gold deposit

w(Ph)/  w(*Pb)/ w(*BPb)/

v L~
R w(Ph)  w(®Pb)  w(2*Ph) X
Tle 18.361 15.56 38.452
i 18.383 15.642 38.729
Tl 18.304 15.54 38.501 51
Th-1 18.452 15.532 38.332
TIh-2 17.942 15.56 38.158
1Mh-3 18.145 15.551 38.382

SYD-11 18.648 15.612 38.712

SYD-3 18.213 15.628 38.496 [39]

SYD-20 18.459 15.608 38.508

17.942~  15.532~  38.158~
SR g 15.642 38.729
EHH 18.323 15.581 38.474
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7 KRAEHRESH NBE BRI T AEERT A w("Pb)/w(*Pb)-w(*Pb)/
w(*™Pb) (a) .w(**Pb)/w(**Pb)-w(*"Pb)/w(**Pb) (b) Ef#
Fig.7 w(*"Pb)/w(*™Pb)—-w(*Pb)/w(*™Pb) (a) w(*®*Pb)/w(*™Pb)-w(*"Pb)/w(*™Pb) (b) diagram of the surface
soil and ore pyrite in the Nayang section of Shuiyindong Carlin-type gold deposit
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Sulfur-lead isotopes based tracing of the metal element anomalies identified in the
total metal measurement of surface fine-grained soils: A case study
of the Shuiyindong Carlin-type concealed gold deposit

YUAN Yu-Ting', LIU Xue-Min', WANG Xue-Qiu®, TAN Qin-Ping’
(1. Applied Nuclear Technology in Geosciences Key Laboratory of Sichuan Province, Chengdu University of Technology, Chengdu 610059, China; 2. In-
stitute of Geophysical and Geochemical Exploration, Chinese Academy of Geological Sciences, Langfang 065000, China; 3. State Key Laboratory of Ore
Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550081, China)

Abstract: Exploring concealed deposits in covered areas is an important way to solve the current resource dilemma. Extensive experi-
mental studies using the deep-penetration geochemical methods developed at home and abroad have been conducted targeting some
known concealed deposits, yielding satisfactory results. However, these methods have yet to be widely employed for prospecting in un-
known covered areas due to the failure in determining whether surface metal element anomalies are directly from deep ore bodies. Ac-
cordingly, it is urgent to develop a tracing technique for surface anomalies. The Shuiyindong gold deposit in Guizhou Province is a su-
per-large fully-concealed Carlin-type gold deposit in China, and its ore-forming fluids are rich in elements such as S, Au, As, Sh, and
Hg. This study sampled surface fine-grained soils in the Shuiyindong gold deposit for the concentration analysis of five trace elements
(Au, As, Cu, Sb, and Hg), verifying the prospecting effect of the total metal measurement technique of fine-grained soils in this de-
posit. Moreover, the source of surface soil anomalies was identified using sulfur (S) and lead (Pb) isotopes. This study found that; D
The total metal measurement technique of fine-grained soils showed encouraging indicative effects, with the high Au-As-Sh-Hg anoma-
lies obtained roughly consistent with the distribution of concealed ore bodies and faults, and Hg exhibited the best indication effect on
concealed ore bodies. @) The ™S values and the ratios of radiogenic w(*”Pb)/w(**Pb) and w(**Pb)/w(**Pb) in the soil above
concealed ore bodies and faults were significantly higher than those in the soil of the surrounding rock area, effectively indicating that
the anomalies in the surface fine-grained soils were from deep concealed ore bodies. This study provides a theoretical basis for exploring
concealed Carlin-type gold deposits in the same type of covered areas using the total metal measurement technique of fine-grained soils.

Key words: sulfur and lead isotopes; total metal measurement of fine-grained soils; anomaly source tracing; Shuiyindong gold deposit
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