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Fig.1 Simplified geological map of the Zhuoma lead—zinc deposit(modified after Reference[27])
a—Tectonic position map of Geza volcanic magmatic arc: | —Yangzi landmass; [l —Ganzi—Litang conjunction zone; Il —Yidun island arc
zone; IV —Zhongza massif; V —Jinshajiang conjunction zone; VI—Jiangda—Weixi volcanic arc; l—Changdu—Lanping massif;
VI -Sandashan—Jinghong volcanic arc; IX—Lancangjiang conjunction zone; X —Baoshan massif;

b—Simplified geological map of the Zhuoma lead—zinc deposit: 1— 2nd member of Qugasi Formation; 2—Quartz diorite porphyry; 3—
Quartz monzonite porphyry; 4—Strong silicification belt; 5—Sericitization zone; 6—Propylitic zone; 7—Geological boundary; 8— Alteration

boundary; 9—Fault and its serial number; 10—Ore body and its serial number
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Table 1 REE analytical results of porphyry and ores in the Zhuoma lead—zinc deposit (10

R BROECK s TRASKR R A
W REARE BAMRTE KB KBE —Kees
ZMO1 ZMO02 ZM03 ZM04 ZM09 ZM10 ZM11 ZM12
La 6.7 19.3 3.23 2.83 23 25 22.3 21
Ce 10.1 36.8 548 4.36 39.4 413 40.2 36.9
Pr 1.24 4.11 0.73 0.48 3.78 4.11 4.16 3.6
Nd 4.78 15.8 3.02 1.72 12.6 13.6 15.2 119
Sm 0.84 3.11 0.67 0.24 2.01 2.04 2.86 1.84
Eu 0.61 0.44 0.5 0.21 0.44 0.31 0.7 0.41
Gd 1.05 3.1 0.95 0.48 1.99 1.93 3.03 1.98
Tb 0.15 0.49 0.14 0.06 0.28 0.29 0.39 0.29
Dy 0.95 2.83 0.88 0.37 1.62 1.6 22 1.69
Ho 0.21 0.56 0.17 0.09 0.34 0.31 0.47 0.35
Er 0.66 1.68 0.49 0.24 1 0.97 134 1.07
Tm 0.1 0.25 0.06 0.05 0.15 0.14 0.18 0.16
Yb 0.71 1.46 0.37 0.2 1.01 1.01 1.35 1.12
Lu 0.12 0.24 0.05 0.05 0.17 0.16 0.18 0.17
Y 5.69 16.8 6.14 2.81 9.44 9.6 13.7 10.7
ZREE 3391 106.97 22.88 14.19 97.23 102.37 108.26 93.18
LREE/HREE 2.52 29 1.47 2.26 5.08 5.39 3.74 4.32
(La/Yb)x 6.38 8.93 59 9.56 15.39 16.73 11.16 12.67
(Ce/Yb)n 3.69 6.53 3.84 5.65 10.11 10.6 772 8.54
d Eu 1.98 043 191 1.85 0.67 0.47 0.72 0.65
§ Ce 0.77 0.93 0.81 0.81 091 0.88 0.92 0.92
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Fig. 2 Chondrite—normalized REE patterns of porphyry and ores

in the Zhuoma lead—zinc deposit (chondrite data after Reference[31])
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Table 3 Lead isotope compositions of galena in the Zhuoma lead—zinc deposit
P WETY Po/*™Pb 20 *“Pb/*®Pb 26 ®pb/*™Pb 20 w AR Ay
ZMTWOI-1 TR 18.0959  0.001 15.6118 0.0004 38.2515  0.0004 952 1878 27.75
ZMTWO01-2 TR 18.0998  0.0011 15.6144 0.0004 38.2624  0.0004 9.53 1895 28.04
ZMTWO02-1 TR 18.1119  0.0007 15.6191 0.0003 38.2918  0.0003 9.54 19.26 28.83
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Fig.3 Lead isotopic composition diagram of galena in the Zhuoma lead—zinc deposit (base map after Reference[34])
Pb isotopic evolution average trend: A—Mantle; B—Orogenic belt; C—Upper crust; D—Lower crust
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Fig.4 AB—Avy genetic classification diagram of lead isotope of
intrusions in the Zhuoma lead—zinc deposit (base map after
Reference[35])
1—Lead of mantle source; 2—Lead of the upper crust;3—Lead of the
mixed upper crust—mantle subduction (3a— Magmatism ; 3b—
Sedimentation) ;4—Lead of chemical deposition;5—Lead of
hydrothermal sedimentation;6—Lead of medium—deep
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orogenic belt;9—Lead of oldest crust shale;10—Lead of degeneration
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Geochemical characteristics and genesis of the Zhuoma lead-zinc deposit in
Yunnan Province

JIN Can—hai, FAN Wen—yu, ZHANG Hai, SHEN Zhan—wu, ZHANG Yu, GAO Jian—hua

(Chengdu Center, China Geological Survey, Chengdu 610081, Sichuan, China)

Abstract: The Zhuoma lead—zinc deposit is located in the southern segment of the Indosinian Yidun—Zhongdian
island—arc belt. The ore body occurs in the Indosinian quartz monzonite porphyry and is controlled by faulted
zones. Studies of REE of non—ore porphyry (porphyrite), fragmentation—porphyry ore, vein ore and sulfur and
lead isotopes of ore galena show that REE geochemical characteristics of porphyry (porphyrite) and ores are
similar to each other, and ores and porphyry (porphyrite) were from the same source. Galena ¢ *'S values range
from—0.01 t0—2.90%o, indicating that sulfur was derived from the mantle, lead isotopic ratios of **Pb/**Pb vary
from 18.0959 to 18.1119, *"Pb/*Pb from 15.6118 to 15.6191, and **Pb/**Pb from 38.2515 to 38.2918,
suggesting that lead of ores was derived from an orogenic environment, with the source area belonging to mixed
crust—mantle source dominated by mantle lead. Lead—zinc mineralization in the ore district was closely related to
the late Indosinian Zhuoma duplex porphyry (porphyrite), and the ore deposit belongs to magmatic hydrothermal
filling metasomatic type controlled by fractures.

Key words: Zhuoma lead—zinc deposit; geochemistry; genesis of the ore deposit; Yunnan
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