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Fig.1 Geological sketch map of Yunkai area(modified after Peng Songbai et al, 2006 )

1—Cenozoic sandstone, siltstone, mudstone, glutinite and clay; 2—Mesozoic conglomerate, sandstone, siltstone and silty mudstone;

3—Paleozoic flysch of epimetamorphic carbonate rock and clastic rocks of neritic facies; 4—Neo—proterozoic Yunkai Group: quasi—flysch

intercalated with meta—volcanic rocks; 5— Yanshanian granite; 6— Hercynian—Indosinian granite; 7— Caledonian granite; 8—Basic and

ultrabasic rocks; 9—Fault of boundary of land block; 10—Ductile shear zone; 11—Major ore deposit; 12—Place name
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Fig.2 Simplified geological map of the Tiantang Cu—Pb—Zn polymetallic deposit (modified after No. 704

Geological Party of Guangdong Province, 2011)
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Fig.3 Geological section along No.75—7 exploration line of the Tiantang deposit (modified after No. 704

Geological Party of Guangdong Province, 2011)
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Fig.4 Typical ore types and structures of the Tiantang Cu—Pb—Zn polymetallic deposit
A—Pyite ,Sphalerite ,galena and Chalcopyrite in granular and fine veined forms in skarnized marble, containing lumpy calcite ; B—Massive ore,
containing little lumpy and fine—grained calcite ; C—Galena, chalcopyrite and pyrite in granular and veinlet forms in garnet—skarn, and late
hydrothermal vein of calcite cutting through garnte—skarn; D—Galena in veined forms in wollastonite—garnet—skarn, containing euhedral and granular
garnet; E—Two stages of hydrothermal quartz veins cutting through skarnized marble, with the early stage quartz vein containing galena and
sphalerite, but late vein having no mineralization ; F—Anhedral sphalerite associated with calcite ; G—Pyrite associated with sphalerite, fine calcite cutting
through anhedral—subhedral pyrite ; H—Chalcopyrite and sphalerite assuming interstitial separation structure, and sphalerite replacing galena;
Sph—Sphalerite ; Gn—Galena ; Ccp—Chalcopyrite ; Py—Pyrite ; Qtz—Quartz ; Cal—Calcite ; Grt—Garent ; Di— Diopside ; Wo—Wollastonite
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Table 1 Representative electron microprobe analyses of pyrite from the Tiantang Cu-Pb-

Zn polymetallic deposit (%)

B Se As  Au S Pb Fe Cu Zn Co Ni Sb Bi Total
T-19-1 0.01 0.03 52.17 024 46.70 0.15 99.29
T-113-1 5368 023 46.18 001 0.11 0.05 0.02 100.27
T-119-1-2 5329 0.16 47.09 0.01 0.10 0.01 100.66
T4-2-3-3 0.01 5366 0.05 46.13 0.02 001 0.11 0.01 10-
T6-25-4-1 002 093 53.69 024 4335 0.18 0.86 0.02 0.05 9934
T6-26-1 0.02 52.16 034 4609 0.03 0.03 0.07 98.74
T6-41(1)-1-3 53,70 038 46.25 0.09 0.02 100.43
T6-45(2)-1-2 53.38 4637 002 0.02 0.10 99.88

= AR TR B ; BT iR 22 /N F 0.01%; FeO N Fe'; 0 M & IR T /NPT,
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Table 3 Representative electron microprobe analyses of galena from the Tiantang

Cu—Pb-Zn polymetallic deposit (wt%)

B Se  As S Pb Fe Cu Zn Co Ni Sb Bi  Total
T3-4(1)-3-1 1335 86.08 0.04 99.47
T-103-1-1 0.06 1330 86.51  0.04 99.91
T-103-3-2 0.12 13.17 86.04 0.03 0.03 99.38
T3-9-1-2 0.08 13.09 86.43 0.09 0.01 0.01 99.71
T3-9-1-4 0.09 12.89 86.18 0.01 0.02 0.02 0.01  0.03 99.26

TE =" AR TR IR 23 B i 22/ T 0.01%; FeO A7 Fe®3 7M1 IR T BR/NE,

x4 REEEHS SRV ARMEERBY RTREDNER (%)

Table 4 Representative electron microprobe analyses of chalcopyrite from the Tiantang Cu—Pb—-Zn polymetallic deposit (%)

5 Se As Au S Pb Fe Cu Zn Co Ni Ag Te Sb Bi Total
T-119-2 34.03 0.13 30.64 3453 0.06 99.38
T3-4(1)-1-2 1.02 34.70 0.11 28.20 33.97 0.09 0.04 0.02 0.02 0.03 98.20
T3-4(1)-3-3 0.04 34.89 0.21 29.29 34.69 0.04 0.04 0.02 0.01 99.23
T6-25-4-2 0.06 34.84 0.04 29.58 34.57 0.02 0.04 0.02 0.01 0.01 0.01 0.02 99.20

TE =" AR TR IR 23 BT i 22 /0T 0.01% 3 FeO N Fe™s 2001 . BRART= /DT,
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Table 5 Isotope data of ore minerals from the Tiantang Cu—Pb-Zn polymetallic deposit

8 SV-CDT/%o

=1 ==} SEY reRis o AT T 3
FL R W i 20 13
1 Q-1 S YRR R 0.06
2 Q-2 S TR A 0.87 0.06~1.7 1.63 0.88
3 T1-16 S SRR Y R R 1.7
4 Q-3 A B 0.66
5 T-19 A RS 1.5
6 T-32 g SRR A 1.1
7 T5-3 HRRAT b IR 1.1
gR) SRR A R 0896 34 073
8 T6-14 A PRy 0.3
9 T6-19 g L W 0.8
10 T6-43 g/ C AR N b -0.6
11 T12-1 A PRy = 2.6
12 Q-4 JiET FHEEEN A .13
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Fig.6 Pb isotope data of ore minerals from the Tiantang Cu—-Pb-Zn polymetallic deposit

s HS B *7pb/**Pb 25pb2*Pb 28pp2%Pb (Ga) u o Th/U
1 H-1 JTE 15.751 18.667 39.137 0.279 10280 42287  3.981
2 T-103 T 15718 18.632 39.033 0.239 10.142 41288  3.940
3 T1-2 T 15.733 18.631 39.063 0.270 10210 41790  3.961
4 T2-7 JTE 15715 18.621 39.011 0.241 10132 41.194  3.935
5 T5-6 T 15719 18.634 39.036 0.240 10.147 41135  3.940
6 QR-1 e} 15.631 18.487 38.765 0.168 9.795 39.135  3.867
7 QR-2 el 15.672 18.545 38.866 0.210 9.961 40097  3.896
8 QR-3 e} 15.523 18.450 38.901 0.040 9.339 37814 3919
9 QR-4 el 15.678 18.572 39.092 0.202 9.980 41197 3.995
10  AVG el 15.682 18.582 38.989 0.201 9.998 40.680  3.937
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Fig.5 Color comparison of sphalerite from the Tiantang Cu—Pb—Zn polymetallic deposit
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Fig. 7 Histogram of S isotopes in ore minerals from the Tiantang Cu—Pb—Zn polymetallic deposit
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Fig.8 Distribution of S isotopes in ore mineral from the Tiantang Cu—Pb—Zn polymetallic

deposit (base map after Han Yinwen et al.
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Fig.9 Pb isotope in ore minerals from the Tiantang Cu—Pb—Zn
polymetallic deposit (base map after Zartman and Doe*,1981)
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Characteristics of sulfides and S—Pb isotope composition in the Tiantang Cu—
Pb-Zn polymetallic deposit of Guangdong Province and their Geological
implications

ZHENG Wei', CHEN Mao—hong’, ZHAO Hai—jie’,
HAO Hong—da', LUO Da—lue’, HU Yao—guo’, ZHAO Xin—min'

(1. School of Earth Sciences and Resources, China University of Geoscience, Beijing 100083, China; 2. Institute of Mineral Resources, CAGS,
Beijing 100037, China; 3. Geological Survey of Guangdong Province, Guangzhou 510080, Guangdong, China)

Abstract: The Tiantang Cu—Pb—Zn polymetallic deposit of Guangdong Province occurs at the northeast edge of
Yangchun basin, which is located in the Qinzhou—Hangzhou metallogenic belt. On the basis of geological field
observations, the authors selected main sulfides in the deposit as the object to study the mineralogical
characteristics, and analyzed the S—Pb isotopic composition so as to trace and discuss the sources of ore—forming
metal materials. Representative results 1 of electron microprobe analysis show that Fe and S content and atomic
ratios of S/Fe in pyrite are higher than theoretical values, there exist Cu, Sb and As, and the ratios of Co/Ni are
between 0.21 and 2.28, usually higher than 1, suggesting a hydrothermal environment of relatively high sulfur
tugacity; in sphalerite the Zn content is lower than theoretical values while the atomic ratios of S/Zn and the S
content are higher than theoretical values, with the existence of some Pb, Fe, Co and Se; some elements in
galena, chalcopyrite and other sulfides occur in isomorphism. & *'S values of the main ore minerals of this deposit
have a narrow range of —2.1%0~2.6%o,with peaks at —0.8%0~0.4%o, showing tower—shaped distribution eftect and
features of magmatic sulfur. Lead isotopic compositions of ores are basically coincident, and **Pb/**Pb, *"Pb/**Pb
and **Pb/*Pb ratios of ores vary from 38.765 to 39.137, 15.523 to 15.751 and 18.450 to 18.667, respectively.
These lead compositions indicate that the ore—forming materials not only had features of the lower crust or the
upper mantlebut also had characteristics of the upper crust, indicating that there should have been several sources
for ore —forming materials in the Tiantang deposit, belonging to crust—mantle mixture, and the ore deposit was
formed due to lithospheric extension in southern China since the Late Mesozoic.

Key words:isotope composition;mineralogical characteristics;sources of ore —forming materials; Tiantang Cu —

Pb—Zn polymetallic deposit; Qinzhou—Hangzhou metallogenic belt
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