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Early Cretaceous metaliogeny of the Liwu-type copper deposit, western
Sichuan Province: Case study of the Liwu and Zhongzui deposits
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Abstract: The Liwu-type copper deposits are located in the Jianglang dome, one of the domes in the southeastern
Songpan-Ganzi fold belt. Based on field investigations and detailed observations, the authors identified two metallo-
genic processes: banded sulfide ores occurred at the early stage, and massive, disseminated and veined ores were
undeformed and superimposed on the early mineralizations at the late stage. In this paper, the authors present the
first chalcopyrite Re-Os geochronological data for the Liwu and Zhongzui deposits to exactly constrain the formation
age and origin of the metallogenic event. The result yielded a good isochrone age of 343 £ 11 Ma (n = 4, 20),
with an initial **"0s/"**Os ratio of ~2.37. This study indicates that the early banded ( deformed) copper minerali-
zation was initiated in the Early Carboniferous, later than the Meso-proterozoic surrounding rocks of the Liwu
Group. The main ore-forming source should have been derived form the upper continental crust.
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Sketch geological map of Songpan-Ganze fold belt (a) and the Liwu copper deposit (b) (modified after Zhang Huihua
et al. , 2013)
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1—Motianlin; 2—Jiaoziding; 3—Xuelonghao; 4—Yaside; 5—Gezong; 6—Gongcha; 7—Taka; 8—Jianglang; 9—Changqiang; 10—CQiasi;

11—Sanya; 12—Tianwan; 13—Wachang; 14—Tangyang; P,[, \Pt,l, \Pt,l;—Lower, Middle and Upper Proterozoic, respectively;

0j—Ordovician Jiang-lang Formation; Sj—Silurian Jiaba Formation; Pw—Permian Wulaxi Formation
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Fig. 2 Geological map of the Zhongzui copper deposit (the location shown in Fig. 1b; modified after Zhang Huihua et al. , 2013)
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Fig. 3 Geological map of the Zhongzui copper deposit

(the location shown in Fig. 2; modified after Zhou Qing
et al. , 2017)
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a—the wall rock of the Liwu Group captured and enwrapped by the large veined orebody; b, c—earlier formed banded garnet-copper mineralizations

crosscut and locally replaced by later un-deformed ( veined) garnet-copper mineralizations; d—veined sulfide orebodies; e—massive ores; f—tourma-
line-quartz veined ores; Ccp—chalcopyrite; Po—pyrrhotine; Py—pyrite; Apy—arsenopyrite; Qtz—quartz; Tur—tourmaline; Grt—garnet;

Chl—chlorite; Bt—Dbiotite
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a—later un-deformed veined ores; b—later un-deformed massive and veined ores; c—earlier deformed banded chalcopyrites;

d—earlier deformed banded pyrrhotines; mineral abbreviatives as for Fig. 4

*1 BAEXEYT HEHFREFT H Re-Os (NTIMS) 274 R
Table 1 NTIMS Re-Os isotope data for the banded chalcopyrites from the Liwu type copper deposits

P55  @Ei/g Re/107° + ©0s/10~° + 1870s/10 ~° + 87 Re/ 188 0s + 18705/188 0s +
Plw2  0.304  0.6185 0.019 0 0.0141  0.00011  0.0064  0.000 05 212.5 6.8 3.5 0.1
Plw3  0.703  0.096 6 0.000 4 0.0059  0.00015  0.0022  0.000 02 79.2 2.1 2.9 0.1
ZK602  0.803 0.1222 0.000 5 0.0009  0.00001  0.0007  0.000 01 643.3 3.7 6.0 0.1
ZK603  0.807 1.1284 0.003 7 0.0050  0.00005  0.0057  0.000 08 1093.7 11.8 8.7 0.2

W RUEE R 20, RV AR BN =1.666 x10 "' /a(Smoliar et al. , 1996),°0s fLE W Os.

AWK 4 FHH RS Re T E A £0.092(E6).
0.09 6 x10™° £0.0004 ~1.1284 x10~° £0.003 7,""0s
70,0007 x107° £0.000 01 ~0.001 564 x10°° 5 {5 Fig
+0.000 085, ""Re/™ Os EL1H K 79.2 +2.1 ~
1093.7 +11.8,"0s/™0s W} 2.9£0.1~ 8.7 5.1 M BR
+0.2. 33 RIFH Re-Os I 28K 4 343 11 AV 35 2 4F 11 45 55 J AU P58 1) 00 3R b oA %
Ma(20, MSWD =2.9), #J44" 0s/" 0s LA N3.370 1), ASIR] (1 (R 25 52 45 5 v BT Rk I (1) 36 P19 )38 A 7
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Fig. 6 Re-Os isochron age of chalcopyrite from the Liwu
type copper deposits
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