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Abstract

The copper deposits distributed in western Awulale Mountain metallogenic belt include subvolanic rock-re-
lated Cu deposits (SVR) situated in the middle and southemn area and intermediate-low temperature hydrother-
mal vein-type Cu deposits (ILTHV ) located in the northern area. This paper reports a detailed C, O, S and Pb
isotopic investigation of three SVR deposits (No. 109, Qunjisayi and Qunji) and two ILTHV deposits (Nulasai
and Qiongbulake) lying from south to north in the ore field. The sulfur isotopic compositions of the sulfides from
the five deposits show distinct differences and systematic variations from south to north. The SV R deposits show
small variation of &'S values from +3. 4 %0 to +4. 4% (No. 109 deposit) and from — 1. 6 %o to 0. 2 %0 (Qun-
jisayi and Quniji deposits). In contrast, the ILTHV deposits have large variation of 8*S values from — 18 %o to
+8.9% The carbon and oxygen isotope variations of the two types have similar sulfur isotope variation fea-
tures. The SVR deposits show small variation of §°C values from — 1. 44 %oto +0. 8 Yoand relatively large vari-
ation of %0 values from +11.87 %0to +16. 99 %0 The ILTHV deposits have large variation of 3°C values
from — 10. 1 %oto —3.2 Yoand relatively large variation of %0 values from 9.63 %o to 16. 27 %u The Pb-iso-
topic composition of sulfides from TLTHV deposits indicate that they are normal-Pb mainly derived from the
mantle. The Pb-isotope of sulfides from felisic SVR deposits is rich in radiogenetic Pb provided by the Precam-
brian basement rock. The Pb-isotope of sulfides from basic SVR deposits is the mixed mantle-Pb and crust-Pb.
In conclusion, the systematic variations of mineral source and ore-forming process from SVR deposits to ILTHV
deposits reveal that the metallogenic environments in southern and northern copper belt are different and this dif-
ference was probably related to the Permian rifting evolution. In the process of Permian rifting evolution, the
different extents of the stretching structure in southern and northern copper belt caused different volcanic rocks
and sedimentary strata which constituted the ore-source bed. The formation of different Cu deposit types in dif-
ferent positions was controlled by the difference in mineral sources and intensities of continental volcanism caused
by the Permian rifting.

Key words : geochemistry, stable isotope, mineral source, metallogenic environment, western Awulale
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Table2 Carbon and Oxygen isotope data of calcite from copper deposits in western Awulale Mountain metallogenic belt
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N1S-9 N —4.32 13.53 163 1.8
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NLS-69 —4.92 12.78
QBLK-21 —3.20 11.32 200 1.55
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Fig. 3 Histogram of &S for ore sulfides and barite from copper deposits in western Aw ulale M ountain metallogenic belt
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