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Abstract: The Youjiang Basin is one of the most concentrated areas of Carlin-type gold deposits in the world, and the SE
Yunnan area on the southern margin of the basin is its important part. The Chahuazhai gold deposit is a representative gold
deposit which occurred near the unconformity of Indosinian movement in the SE Yunnan. Pyrite is the main gold-bearing
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mineral with obvious zoning characteristics. This deposit provides an ideal example for understanding the Carlin-type gold
mineralization in this area. In this paper, based on the field investigation and optical microscopy observation, and
application of the in-situ laser ablation-inductively coupled plasma-mass spectrometry (LA-ICP-MS) analytical technique,
trace element compositions of pyrites in different stages have been analyzed, in order to summarize gold enrichment
characteristics and key controlling factors of the gold mineralization in different stages of the Chahuazhai gold deposit.
The results show that there are three types of pyrites in the deposit. They include the sedimentary originated pyrite (Py1),
including framboidal pyrite (Pyla) and the core of zonal pyrite (Pylb), the middle zone of zonal pyrite (Py2) with the
metasomatic origin and the rim of zonal pyrite (Py3) with the hydrothermal origin. Especially, the Py1b is enriched in Sb,
Pb, Zn and other elements, whereas the Py2 is enriched in As, Co, and Ni. The Py3 has high contents of Au, As, Cu, and
Sb, with relative slightly high contents of Se, Hg, and TI. The comparison of those three types of pyrites shows that the
Py2 has the highest As content, while the Pylb has similar or relative slightly low contents of trace elements comparing to
the Py2 with the exception of As. The Pylb and Py2 have Co/Ni ratios around 0.1, indicating that the Py2 was formed by
hydrothermal metasomatic transformation of the Pylb. The Py3 has significantly different trace element compositions to
those of the Pylb and Py2, indicating its hydrothermal origin. Moreover, the Py3 has relatively low Co and Ni contents
comparing to the Pylb and Py2, with Co/Ni ratios ranging from 0.01 to 0.1, indicating that the ore-forming fluid has
relatively low temperature without enriched Co and Ni. Co and Ni in the Py3 were mainly inherited from the Pylb and
Py2. Au mainly occurred in lattice of the Py3 of the deposit in association with As, Sh, Cu, Se and other elements. In
summary, the ore-forming fluid of the Chahuazhai gold deposit is a low-temperature hydrothermal fluid enriched in Au,
As, Cu, Sb, Se, Tl and other elements. After this ore-forming fluid reached the ore-bearing strata, the fluid had
metasomatized with the Py1b to have formed the high arsenic Py2 on surface of the Pylb. Then Au was adsorbed from the
fluid. onto surface of the Py2 in association with the formation of Py3, which enriched in solid solution stated Au, in the
metallogenic process.

Keywords: pyrite; LA-ICPMS; trace elements; the Chahuazhai gold deposit; the southeastern Yunnan
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Fig. 1. The tectonic map with location (a) and the geological map (b) for the Chahuazhai deposit.

RACTEGW RO TALEM MG =B R AKX (K 1), HEZETEENT =850 . DR
s s, RMbE ETSGKRE. Haa. HalKE. R EERA TSR AR S b
I~ =gt SR (Too MR, PeBIWMAIE R AR U - BP0 LS AR AR, NI
WX i R R Az 1,

W AFEAL Lot 7i 45, HATERA &6 4 307 kg, J& T/NUEH K. &0 IR A28 5 e A 1Y
AR SR R R, AT 0 AR, R X AT CE W R B ey BRI, PR AR S DAY B e A it
FIETT TN (& 2a). ZRFERI A0 EZONEST, WAORRD . WEY, KOy YEEan
e, w . MRS, SEREIRY S S ARLR SR A B 7 D A B RGRUa Sk S AR



51 MRy, 25 JEARMEACEEST KRR EFEN LA-ICPMS JEAL & 7t R A -5 Hh i = X 125

WA (B 20D, BI#FRAREUN, 248 10~30 um 2 [8], RS TR A HERRR IR &k (18
2c, 90, AUIRHIERG F#ERAA—BRECK, £ 20~200 pm 2 8], 2IZ-FARHE (K 2d, e), 454
AT — PSS, EEONRIES EANE B2 A T B (B 2h, Do AR SR TESURHIE ST f e B
REWE A4 iR, K HRI oy 3 MR (& 2): 1) IR RCE IR RSB Pyl, GG RPIR BB
Pyla MIFFAPIRBE BRI 1 0 Pylb, 3B REWE A Wi & B UK, T 0.5%. 2) it (34
W Py2, REWE AT RS HANE B/ A% . 3) BRAMUMEA AT Py3, R T BN B2 A
20%7c A . MPIRTEERTRZ T Pylb AIrh R Py2 RbJEOESE, iaIAd Py2 MUERAMUIAH Py3 2 i
WAESE,

Py—SE4kE"; Apy—EEHb; Sp—INEEN";
a PATLE AR b FERER AR ORGP0 c~e BB RAE NI (RIIE): f~j. BB BSE OB R IR &I 43
Pyla—BARREEERET, PyLlb—3RaiREE BRI %3, Py2— 3R RSBk h I 3R4s, Py3—3Raii iR 3 Bkt S /M A 7
2 IRABSEEH RN AR b B A TSR AE

Fig. 2. Morphological characteristics of pyrites in ore samples from the Chahuazhai gold deposit.
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Fig. 4. LA-ICPMS trace element mapping images for pyrites from the Chahuazhai gold deposit.
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Se, Pylb & EAE 1.16x108~3.76x10° 2 [fi], JME 1.89x10° (n=9); Py2 & &7 0.78x106~
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Table 1. In situ analytical results of trace elements of pyrites from the Chahuazhai gold deposit

Wk A% Au As Ti Co Ni Cu Zn Se Ag Sn Sh Tl Pb Bi
1 <0.092 5295 21.75  35.08 254 781 8742 <4550 1.82 1.99 186 3.39 132 0.99
3 0.083 4544 18.49 7.12 59.41 361 88.44 <2484 <0965 1.30 89.42 1.94 54.26 0.61
4 0.064 8372 1462 1395 116 709 89.03 3.76 0.88 4.04 330 2.05 570 3.73
8 <0.035 1816 1464 <0.054 <0.234 997 185 <2442 <0.703 2.46 118 2.88 92.70 0.22
10 0.073 3575 15.16 3.30 15.82 885 110 1.61 1.50 5.58 248 4.14 284 1.47
15 0.034 1703 11.77 1298 99.11 1089 80.13 1.32 0.99 341 230 1.59 466 3.01

(F;y:lgb) 18 0.036 2427 1374 2756 248 1023 149 1.75 1.86 4.05 321 2.37 591 3.44
22 0.053 1867  14.23 3.35 21.70 1024 130 1.75 0.92 6.14 243 4.17 317 1.13
24 0200 6688 11.29 1394 119 640 62.93 1.16 0.93 1.01 213 3.02 131 1.00
Min <0.035 1703 1129 <0.054 <0234 361 62.93 116 <0703 1.01 89.42 1.59 54.26 0.22
Max 0.200 8372 2175 35.08 254 1089 185 3.76 1.86 6.14 330 4.17 591 3.73
Mean / 4032  15.08 / / 834 109 / / 3.33 220 2.84 293 173
S.D. / 1949 2.26 / / 188 30.46 / / 1.46 60.63 0.76 171 111
11 0131 23071 1629 16.44 110 553 43.68 0.88 2.63 1.56 105 1.59 83.26 0.78
12 0.089 24594 1249 1412 94.04 529 2.22 0.78 0.98 0.28 60.21 0.81 39.82 0.65
17 0073 22233 1309 3281 219 588 14.65 1.06 0.60 0.66 87.56 1.24 134 0.87
21 0178 28369 16.95 16.17 101 456 5.28 2.88 0.89 0.20 34.90 0.87 15.61 0.25
(:i/; 25 0.091 27268 10.74  52.59 463 608 3.60 1.52 343 0.27 37.89 1.23 29.36 0.55

Min 0.073 22233 10.74 1412 94.04 456 2.22 0.78 0.60 0.20 34.90 0.81 15.61 0.25
Max 0.178 28369 1695 5259 463 608 43.68 2.88 3.43 1.56 105 1.59 134 0.87
Mean 0.112 25107 1391 2643 197 547 13.89 1.42 171 0.59 65.01 1.15 60.32 0.62
S.D. 0.034 2169 2.17 13.02 115 4335 12.22 0.62 1.06 0.41 24.82 0.25 38.46 0.17

2 3.71 26181 1544  18.35 186 1383 <1103 25.75 072 <0.081 214 1195 16.01 0.15

5 6.12 11390 17.32 1.93 184 927 <1257 7736 <0.724 <0.094 2355 1.60 1.74 0.06
6 1597 32710 364 3.93 73.69 2541 1.80 111 0.93 0.12 216 1224 20.18 0.36
7
9

1255 34865 16.46 1.95 3592 2209 6.02 69.17 1.42 0.28 73.95 6.52 10.98 0.27
7.62 30913 1354 0.94 6.79 962 2.34 1310 <0.658 <0.103 3454 1.55 9.59 0.07
13 1839 10382 15.38 3.57 110 2583 2.72 35.84 0.94 0.23 131 1299 2353 0.24
14 8.18 22954 1847 6.05 70.27 2467 6.80 24.07 0.87 0.18 101 5.99 19.90 0.28
Py3 16 1311 17183 1390 19.75 226 3119 1313 29.95 0.66 0.30 106 8.24 17.88 0.30
(n=12) 19 10.15 8857 28.59 3.04 184 2690 2.61 32.42 0.84 0.22 55.54 447 6.94 0.12
20 6.31 5715 644 .77 219 1375 2.20 24.96 0.92 0.34 47.02 3.81 8.42 0.14
23 1148 8971 11.39 2.56 77.82 2846 2.06 33.63 0.87 0.15 38.92 3.06 491 0.10
26 7.88 9378  12.64 3.54 39.86 2562 3.68 22.58 0.98 0.19 56.22 3.53 8.71 0.09
Min  3.71 5715  11.39 0.94 6.79 927 <1103 1310 <0.658 <0.081 23.55 1.55 1.74 0.06
Max 18.39 34865 644 19.75 226 3119 13.13 111 1.42 0.34 216 1299 2353 0.36
Mean 10.12 18292  97.62 6.11 118 2139 / 41.66 / / 91.52 6.33 12.40 0.18
S.D. 349 9361 136 4.59 68.51 651 / 22.11 / / 51.82 3.38 5.92 0.09
i Min—f/ME; Max—f KfE:; Mean—F33{l; S.D. —5%: -RitH
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Fig. 5. Correlation diagrams for elements of various pyrites from the Chahuazhai gold deposit.
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Fig. 6. The laser ablation signal curves for trace elements in various pyrites from the Chahuazhai gold deposit.
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