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Fig. 1 Tectonic location map (A) and geological map (B) of Duocaima Lead—Zinc Deposit
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Fig. 2 Microscope photographs of granitic porphyries from

Duocaima Lead-Zinc Mining District
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Table 1 Zircon U-Pb dating results of granodiorite
w(U)/ w(Th)/ [Fi {3 3 LL AR A /Ma
ML w(Th)/w(U)

X107 x107 0IPhA%Ph o/%  2PhASU o/%  PARU 0/% 06pHEY
CQPC-N-1.1 234 144 0.64 0.048 16 0.272 16 0.040 54 2.2 256.2 5.5
CQPC-N-2.1 138 88 0.66 0.039 36 0.217 36 0.039 85 2.4 251.9 5.9
CQPC-N-3.1 210 79 0.39 0.046 35 0.257 35 0.040 21 2.4 254.1 6.2
CQPC-N-4.1 148 88 0.61 0.049 47 0.250 47 0.037 80 3.0 238.9 7.1
CQPC-N-5.1 168 82 0.50 0.036 39 0.198 39 0.039 84 2.3 251.9 5.8
CQPC-N-6.1 349 225 0.67 0.049 9 0.280 9 0.040 76 1.6 257.5 4.1
CQPC-N-7.1 114 78 0.70 0.037 45 0.198 45 0.039 10 2.7 247.5 6.6
CQPC-N-8.1 188 121 0.67 0.040 20 0.241 21 0.043 24 2.0 272.9 53
CQPC-N-9.1 926 1032 1.15 0.050 4 0.281 4 0.040 75 1.5 257.5 3.8
CQPC-N-10.1 330 237 0.74 0.041 13 0.243 13 0.042 31 1.7 267.1 4.4
CQPC-N-11.1 521 430 0.85 0.050 7 0.282 7 0.040 89 1.6 258.3 3.9
CQPC-N-12.1 327 253 0.80 0.043 13 0.245 13 0.041 15 2.2 260.0 5.6
CQPC-N-13.1 400 301 0.78 0.041 12 0.233 12 0.040 31 1.8 254.8 4.6
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Fig. 4 U-Pb concordia diagram (a) and weighted average age diagram (b) for zircons from granitic porphyries
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Table 2 Analysis results of major elements of granitic porphyries

JCE MAFEAA DCM-Y1 DCM-Y2 DCM-Y3 DCM-Y4 DCM-Y5 DCM-Y6 DCM-Y7 DCM-Y8 DCM-Y9
Sio, 74.91 74.84 75.20 74.66 75.45 74.75 74.92 74.39 74.66
ALO, 12.16 12.25 12.01 12.19 12.30 12.58 11.83 12.06 12.23
Fe,0, 1.59 1.75 1.28 1.31 1.64 1.48 1.57 1.12 1.73
FeO 0.60 0.56 0.79 0.46 0.46 0.56 1.11 0.65 0.46
Ca0 0.61 0.58 0.42 0.81 0.34 0.30 0.46 1.17 0.67
MgO 0.19 0.20 0.17 0.16 0.20 0.19 0.21 0.16 0.20
K,0 498 5.05 5.09 5.33 4.88 5.33 5.05 5.07 4.99
Na,0 3.14 3.11 3.34 2.98 3.16 2.96 2.80 3.09 3.10
TiO, 0.14 0.15 0.15 0.16 0.14 0.15 0.15 0.15 0.15
P,0, 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
MnO 0.06 0.07 0.08 0.08 0.07 0.06 0.12 0.07 0.06
Bek 1.40 1.31 0.96 1.42 1.21 1.14 1.43 1.79 1.48
A/CNK 1.04 1.05 1.02 1.00 1.11 1.12 1.08 0.95 1.04
A/NK 1.15 1.16 1.09 1.14 1.17 1.18 1.17 1.14 1.16
Iy SEAREL 93.08 92.93 94.45 93.08 93.82 93.92 92.53 92.28 92.74
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Fig. 5 A/NK-A/CNK diagram (a) and w(K,0)-w(Si0,) diagram (b) for granitic porphyries
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Table 3  Analysis results of trace elements and rare earth elements of granitic porphyries

JCHE KA DCM-Y1 DCM-Y2 DCM-Y3 DCM-Y4 DCM-Y5 DCM-Y6 DCM-Y7 DCM-Y8 DCM-Y9

Li 7.88 7.21 10.19 5.08 9.92 8.83 7.94 6.10 9.44
Be 1.23 1.23 1.15 1.12 1.38 1.48 1.36 1.17 1.30
Se 4.01 4.26 477 3.14 4.76 2.73 3.43 4.66 3.97
\% 7.89 7.76 8.64 8.50 10.87 11.06 10.85 10.45 8.15
Cr 11.80 31.16 21.90 12.99 20.92 12.31 27.32 18.56 21.78
Mn 434.90 596.00 697.50 667.60 578.40 492.80 1 046.00 610.60 463.10
Co 1.21 1.39 2.06 1.49 1.57 1.60 2.10 1.42 1.48
Ni 6.09 5.89 9.41 5.26 9.08 5.77 6.72 7.01 7.39
Cu 6.48 5.90 9.00 4.92 8.20 5.80 7.27 6.65 5.89
Zn 288.20 268.50 257.90 167.00 302.30 222.10 236.90 200.60 257.00
Ga 24.12 21.16 2227 17.88 24.69 18.04 16.75 21.69 22.66
Ge 475 4.00 430 2.95 423 327 3.68 3.68 4.05
Rb 202.60 186.30 214.40 176.20 210.80 160.30 148.20 196.10 184.60
Sr 137.30 128.90 168.90 121.40 102.60 84.71 72.81 136.40 124.50
Y 30.29 28.75 26.30 23.49 25.76 21.93 25.28 34.67 28.29
Zr 240.40 219.10 234.70 183.10 227.20 182.90 188.90 218.70 215.80
Nb 15.25 12.91 13.94 11.38 14.30 10.59 10.95 13.52 13.29
Mo 2.38 232 3.47 1.71 3.34 2.14 235 3.01 2.08
cd 2.07 1.67 1.50 1.73 1.63 1.38 1.27 2.13 1.66
Sh 2.88 2.23 1.93 1.42 222 1.55 1.47 2.01 1.35
Cs 64.95 60.19 55.54 35.48 61.92 54.43 47.47 44.05 57.84
Ba 836.20 812.00 837.20 764.30 835.50 790.00 626.90 1.024.00 749.50
La 45.47 44.20 41.41 35.64 43.14 38.09 42.21 44.99 43.86
Ce 134.70 114.40 132.50 109.90 138.30 118.30 124.00 139.10 153.70
Pr 7.87 7.68 6.88 6.17 7.30 6.62 7.02 7.61 7.24
Nd 27.28 26.84 23.86 21.58 26.08 22.71 24.96 26.73 25.17
Sm 5.18 5.05 4.42 4.06 4.99 4.21 4.73 5.18 4.64
Eu 0.56 0.54 0.54 0.47 0.59 0.48 0.52 0.60 0.51
Gd 5.14 476 4.40 3.75 4.90 4.09 456 5.12 4.59
Th 0.82 0.77 0.74 0.65 0.78 0.67 0.70 0.84 0.73
Dy 5.56 5.08 4.79 421 5.09 4.24 4.51 5.80 5.04
Ho 1.10 1.05 0.97 0.86 1.01 0.85 0.90 1.20 1.03
Er 3.23 3.04 2.83 2.41 2.83 2.43 2.55 3.49 3.03
Tm 0.46 0.47 0.42 0.37 0.42 0.35 0.38 0.55 0.45
Yb 2.85 273 2.57 2.27 2.64 2.17 232 3.41 2.68
Lu 0.38 0.37 0.35 0.30 0.34 0.27 0.31 0.43 0.35
Hf 5.35 4.81 5.14 4.08 4.94 3.97 3.97 4.82 4.84
Ta 1.55 1.46 1.44 1.13 1.55 1.11 1.11 1.35 1.40
W 1.89 1.55 1.64 1.13 2.05 1.20 0.92 1.18 171
Tl 3.15 274 2.57 1.60 2.88 1.94 1.87 1.88 272
Pb 21.95 19.19 15.27 13.18 14.41 12.51 16.66 14.69 19.56
Bi 0.20 0.16 0.13 0.13 0.17 0.13 0.16 0.13 0.22
Th 24.10 23.37 23.37 19.16 25.92 20.47 18.82 23.05 21.17
U 3.40 3.27 2.94 2.80 3.51 2.39 2.47 3.18 2.93
SREE 240.60 216.98 226.68 192.64 238.41 205.48 219.64 245.05 253.02
w(LREE)/w(HREE) 11.31 10.88 12.28 12.00 12.24 12.64 12.53 10.76 13.14
w(La)w(Yb), 10.51 10.67 10.61 10.34 10.76 11.56 11.98 8.69 10.78
w(La)w(Sm), 5.34 5.33 5.70 5.34 5.26 5.51 5.43 5.28 5.75
8Eu 0.33 0.33 0.37 0.37 0.36 0.35 0.34 0.36 0.34

w(Nb)/w(Ta) 9.84 8.84 9.68 10.07 9.23 9.54 9.86 10.01 9.49
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Fig. 6 Rare earth element and trace element pattern diagrams for granitic porphyries
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Zircon U-Pb geochronology, petrogeochemical characteristics, and significance of granite
porphyry in the Duocaima Pb—Zn Mining Area, Tuotuo River region, Qinghai Province

Yu Minghui', Cao Shoulin’, Wei Shun’
(1. Institute of Scientific Research, Jilin University;
2. Qinghai Provincial Key Laboratory of Concealed Mineral Exploration; 3. College of Earth Sciences, Jilin University )

Abstract: The Duocaima Pb—Z7n deposit, located on East Qiangtang Block in Qinghai Province, is a super-large
Pb-Zn deposit discovered in recent years. To strengthen the study of the metallogenic geological setting of the ore
deposit, zircon U=Pb geochronology and petrogeochemical characteristics of granite porphyry were studied, and the
petrogenesis, magma source area, and tectonic setting were discussed. The zircon U=Pb age of granite porphyry was
determined to be 257.1 Ma + 7.0 Ma, indicating its formation in the late Permian period. The granite porphyry exhibits
high mass fractions of Si0,, Na,0, and K,0, with relative potassium enrichment, but depletion in Al,0,, Ca O, and MgO;
it is enriched in light rare earth elements (LREEs) and large-ion lithophile elements (LILEs) such as Rb, Th and U,
while relative depleted in heavy rare earth elements (HREEs) and high-field-strength elements (HFSEs) such as Nb,
Ta, P and Ti. The chondrite-hormalized rare earth element (REE) diagram shows a right-leaning trend with moderate
Eu negative anomalies, indicating that the rock mass has undergone the fractional crystallization process of plagioclase,
or some plagioclase remains in the source region. The granite porphyry falls within the metaluminous to weakly peralu-
minous high-potassium calcium alkaline series, and exhibits characteristics of A2-type granite. The source region is
mainly composed of metamorphic sedimentary rocks in the mid-upper crust, formed in an extensional setting related to
slab retreat during oceanic crust subduction, and associated with the subduction of the Paleo-Tethys Ocean.

Keywords: zircon dating; petrogeochemistry; late Permian period; petrogenesis; tectonic setting; Duocaima granite

porphyry; Tuotuo River region



