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Abstract: The Indosinian Qianui copper polymetallic deposit discovered in recent years is located in the central and southern
segment of the eastern Geza porphyry belt of southern Yidun arc in Southwest China. A large number of indo— Chinese large—size
ore deposits were formed in the metallogenic area, which is hence an important polymetallic belt in China. In this paper, the authors
studied the ages of the Qiansui quartz diorite porphyry with zircon LA—ICP—MS U-Pb dating method and obtained the formation
age of the copper mineralized quartz diorite porphyry of 220.3+0.66 Ma (MSWD=0.99). Geochemical characteristics indicate that
Qiansui ore— bearing quartz diorite porphyry is characterized by rich Na (K,O/Na,0=0.05—1.42, averagely 0.86), metaluminous
nature (0.82—1.19, averagely 1.07), enrichment of light rare earth elements (LREE, Ba, Th, U, Sr), obvious REE fractionation (Lay/
Yby=19.6 —28.8), enrichment of large ion lithophile elements (LILE, Ba, Th, U, Sr), and depletion of high field strength elements
(HFSF, Ta, Nb, Ce, P, Ti). The rock belongs to typical [-type granite. The ore—forming process of Qiansui metallogenic rock body
occurred in the late Indosinian, and the trace element characteristics, tectonic background and isotopic characteristics of the ore—
bearing porphyry suggest that Qiansui rock was formed in an island arc environment, and that its formation was probably related to
the subduction of oceanic crust in Indosinian. The study of geochemical characteristics and petrogenetic age of Qiansui reveals the
fixed formation age of Qiansui and the time limit of Ganzi— Litang oceanic crust subduction orogeny, suggesting that Pulang and
Hongshan copper deposits were the products of the evolution of magma structure in the same period. The results obtained by the

authors have important significance for the study of Gezan island arc tectonic magmatic evolution and petrogenetic mineralization.
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Fig. 1 Simplified geological map of the Qiansui copper deposit(modified from Yunnan Geological Survey, 2013)
a—Tectonic map of Qiansui porphyries; b—Distribution of magmatic rocks in the Qiansui copper deposit
I —Yangtze block; Il ~Ganze—Litang suture; Ill —Yidun Island-arc belt; IV —Zhongza massif; V —Jingshajiang suture; VI—Jiangda—Weixi volcanic
rock; VI-Changdu—Langping block; Vll-Langcangjiang suture; IX —~Langcangjiag; X —Baoshan block; XI—Central porphyry subbelt
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RLREARARKPETEEANEE (%) HETR(10°)DHER
Table 2 Major (%) and trace elements analyses (10°) of the Qiansui porphyries

=]
gg QC-01 QC-02 QC-03 QC-04 QC-05 QC-06 QC-08 QC-09 QC-10
SiO, 54.40 55.68 57.20 57.77 60.34 61.02 58.56 59.85 57.31
TiO, 0.67 0.46 0.60 0.50 0.72 0.83 0.74 0.73 0.79
AlLO3 15.86 14.83 16.87 15.19 14.65 18.27 15.44 15.44 15.40
Fe;O3 1.84 1.55 1.08 1.88 1.24 1.83 1.72 1.10 1.31
FeO 4.49 3.81 458 329 3.68 1.92 4.60 3.62 498
MnO 0.24 0.23 0.17 0.20 0.17 0.08 0.15 0.11 0.17
MgO 291 298 1.97 2.46 1.96 1.57 2.60 2.63 322
CaO 3.83 478 3.04 432 3.73 2.51 4.17 428 434
Na,O 1.45 271 4.05 0.21 3.11 022 3.69 4.54 3.93
K,O 3.69 2.35 2.85 420 3.76 5.37 329 3.33 291
P,0s 0.37 0.28 0.37 0.47 0.40 0.43 0.35 0.40 0.61
LOI 9.78 9.93 6.69 9.24 5.89 5.62 421 3.55 4.76
Total 99.53 99.59 99.47 99.73 99.65 99.67 99.52 99.58 99.73
A/CNK 1.19 0.95 1.10 1.19 0.92 1.70 0.90 0.82 0.88
SI 20.24 2224 13.56 20.46 14.25 14.45 16.35 17.28 19.69
AR 1.71 1.70 2.06 1.58 2.19 1.74 2.11 233 2.06
4 1.86 1.67 297 1.14 2.51 1.61 291 3.48 2.99
La 53.6 47.0 37.7 475 414 48.1 54.0 41.6 51.3
Ce 93.1 83.4 68.7 82.6 71.8 86.1 942 81.6 95.7
Pr 10.1 9.1 7.8 9.1 7.9 92 10.4 9.8 10.8
Nd 37.8 332 294 32.6 29.9 337 379 37.2 39.5
Sm 59 55 47 5.0 49 52 6.2 6.0 6.3
Eu 2.1 1.7 1.8 1.8 22 1.8 2.7 25 23
Gd 6.0 53 4.6 52 5.0 54 6.6 6.1 6.6
Tb 0.7 0.6 0.5 0.6 0.6 0.6 0.7 0.7 0.8
Dy 3.1 2.6 22 25 2.8 24 34 35 35
Ho 0.57 0.43 0.39 0.44 0.49 0.44 0.63 0.64 0.62
Er 1.63 1.32 1.25 1.34 1.47 1.33 1.84 1.83 1.82
Tm 0.21 0.18 0.18 0.18 0.20 0.16 0.23 0.24 0.23
Yb 1.53 1.19 1.25 1.25 1.41 1.20 1.60 1.52 1.50
Lu 0.24 0.18 0.21 0.21 0.21 0.20 0.25 0.24 0.23
Y 15.0 10.9 9.9 11.1 12.2 11.1 16.5 16.0 153
Nb 20.1 14 18.1 18.1 21 283 27.6 27.1 271
Rb 123.0 83.4 54.9 152.0 101.0 137.0 62.9 52.6 61.7
Sr 725 705 1087 747 836 327 1039 853 840
Ba 3300 1200 3500 8600 3200 5800 3700 2400 4300
Th 17.1 14.9 17.4 19.0 16.4 21.1 20.1 19.6 19.0
U 4.86 3.67 494 5.61 4.76 5.23 535 5.22 4.70
Cu 124.0 483 96.0 60.5 332 227 542 162 23.0
Pb 120.0 95.4 79.9 55.0 39.0 42.0 111.0 38.6 47.8
Zn 294.0 99.8 142.0 57.8 64.2 60.8 88.3 82.1 92.5
W 1.6 1.0 0.9 25 2.1 6.2 23 1.8 2.0
Ga 17.1 16.8 17.6 17.1 16.2 21.6 17.5 16.6 18.7
In 0.04 0.04 0.05 0.04 0.04 0.06 0.04 0.04 0.06
Mo 4.08 3.01 1.90 3.38 243 2.14 1.84 1.94 1.62
Sr 725 705 1087 747 836 327 1039 853 840
Re 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Zr 168 145 167 163 137 198 167 153 168
Hf 927 7.15 9.47 8.00 5.57 8.44 7.99 7.44 6.54
Sc 16 13 16.8 14.8 10.9 16.8 14.7 13.7 152
Sn 2.76 273 291 29 2.31 3.45 223 1.95 1.97
\% 136 107 134 128 109 169 126 121 133
Ta 0.02 0.03 0.02 0.04 0.03 0.05 0.04 0.02 0.05
Yb 1.53 1.19 1.25 1.25 1.41 1.2 1.6 1.52 15
ZREE 216.5 191.7 160.8 190.4 170.3 195.8 220.7 193.4 221.1
LREE/HREE 14.6 152 14.1 153 13.0 15.8 134 122 13.6
Lan/Ybn 25.1 283 21.6 273 21.1 28.8 242 19.6 245
é Eu 1.05 0.94 1.16 1.09 1.33 1.01 1.26 1.24 1.11
5 Ce 0.92 0.93 0.93 091 0.91 0.94 0.91 0.96 0.95

VE « R Tl AL SO BB FE BAHFI hCoit
B 25 2007; TP, 2008) . FIAMIAFSTZERN R 25,2009) ; 21 ILAH 2 Ik AT /N A bk 1 By A 5 A
IR R B A9 KBS ) Re—Os BFFRAE KBy, Hi4 5 Rb—Sr SEHFLRAE | A 216 Ma( £
i 47 (213+3.8) Ma(Liu Yongsheng et al. ,2010) , f1 PASE, 2011) s BT S 0 B AR P 10 A 05 — K BEA 1Y
YN KBy A B “Ar—PAr 4R N 212.1 Ma(ZE 0B U-Pb [Alf RAE A M (220.9+3.5) Ma (¥ L% %,
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Fig. 7 Cathodoluminescence (CL) images of zircon from Qiansui composite porphyries
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5.2 HAKESHIERE

FE A6 B 7 1Y R 26 B | ChaPPell & White
(1974) AR IE AP B0 43t TRSRD S TUAE B 5, 7™ T
A 15 L PR BE AT AR S K B BAE AL B 7, B A 4K B
#+(Collins et al.,1982), LA K # = F g 2 25 £ b (1 iy
WHRFERHK AL KA, Bl M B AE ) A (Pitcher et al.,
1983; 4w ICAE,2007), ARSIk 4T,
SR B ST EAE B 25 1 40 5 o8 T8 AUAN A 78 VR 1y 3
filh b (B LA ,2003) . PHIGA 75 22 5] A Barbarin
et al. (1983)4& 1 953 28073k, T IE AU E T4
AR BN T3 A A HiER1E
“E RN HLER ) 1 2 SRR . X PR O IR A A
B X A BN By 1 S AT o

oA HER AL 2E AR R ] KR AA N K AR
AR I A A R A A R AR R
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R v Ak PR 2 B A i ) 2 S B (B 6-b) ,
BRI E KB T ¥ ALF (LILE)K . Rb. Ba,
Sr, 7 F T E Nb . Ta HE Ti (945 . X Fh e
BE£RETFE ALK (LILE), 5 & oc &
(HFSF) F1# # 17 & (HREE) B9 it 43 % 2K 5 I o
R IAE R A (TRIAE R ) B HBIR A SRR S Bl

TE ACF Elff i (181 9), A A 2 A T BUE R
M7 X, R R BRI A AR BN A . 78
Pearce(1984) % H A4 1 PS5 ) 53 (1 gL, IR AR
AR VR A KT 5 7 1 X (& 10), 36
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Fig. 9 ACF discrimination diagram for Qiansui quartz diorite—

porphyrite
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