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LA-ICP-MS zircon U-Pb geochronology of the ore-bearing volcanic rocks in the
Dazong copper orefield on the western margin of Lanping basin, western Yunnan,
and its geological implications
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LIANG Ming-juan’ and XIN Di?
(1. Department of Earth Sciences, Kunming University of Science and Technology, Kunming 650093, China;
2. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Numerous volcanic rocks crop out along eastern and western marginal areas of the Lanping basin in the
middle segment of the Sanjiang multiple orogenic and metallogenic belt in western Yunnan Province. However,
copper deposits are developed exclusively on the western margin of the basin, which form a vein-type copper
metallogenic belt about 150 km in length. Most vein-like copper orebodies are hosted in volcanic and strongly de-

formed sedimentary rocks. However, the age of the ore-hosting rocks remains unclear. Detailed field study and
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zircon U/Pb analysis of andesitic pyroclastic rocks were conducted in the Dazong copper ore deposit located in
north-central segment of the western Lanping copper metallogenic belt. The lithology of two zircon U-Pb dating
samples is crystal and vitric tuff, volcanic breccia-bearing tuff respectively, which represented the first and sec-
ond rhythm of the volcano-eruptive sedimentary cycle. Some conclusions have been reached: O the ore-hosting
volcanic rocks have a thickness of 1 904 meters consisting of three volcanic sequences; @ the 2°Pb/?®U weight-
ed average age of magmatic zircons of the first thythm tuff layer is 247.2 +4.4 Ma (n =21, MSWD=2.7),
and the 2°Pb/?®U weighted average age of magmatic zircons of the second rhythm tuff layer is 243.8 £ 6.4 Ma
(n=9, MSWD=1.5), suggesting that the volcanism took place in 244 ~247 Ma, which belongs to Early to
Middle Triassic; and @ the strongly deformed sedimentary rocks were overlain by the Early Triassic volcanic
rocks, and thus should belong to the Upper Permian. Therefore, the ore-hosting volcanic-sedimentary assem-
blage in the Dazong copper orefield formed during the Late Paleozoic to Early Mesozoic, and might have resulted
from the Paleo-Tethyan orogenic movement. According to the difference of the ore-hosting rocks, the Dazong
Early to Middle Triassic volcanic rocks-hosted copper sulfide mineralization is only one type of many vein-type
copper deposits in the western margin vein-type copper metallogenic belt of the Lanping basin. These vein-type
copper deposits or ore occurrences all have no obvious strata or lithologic specificity, and should be classified as a
strong tectonic deformation controlled and post-filling hydrothermal deposit.

Key words: volcanic rocks; zircon U-Pb dating; vein-type copper mineralization; Dazong copper orefield; paleo-
Tethyan; western margin of Lanping basin
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Fig. 1 Simplified geological map showing distribution of some ore deposits in Lanping basin (modified after Regional Geological
Survey Party, Bureau of Geology and Mineral Resources of Yunnan Province, 1974®, 1984€; Yang et al.» 2014a, 2014b)
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Fig. 5 Photographs showing the stratigraphic outcrops from the Dazong copper orefield
a—HRES UL A A (P b— KA RIBEBA = H(Py): o—T,5 P MBS A2k d— KA (T ) NETEZE
a—argillaccous slate with dense cleavage of Upper Permian (P3): b—limestone lenses of Upper Permian (P3); ¢—boundary between Upper

Permian (P3) and Lower-Middle Triassic (T} ,): d—interlayer fault within volcanic rocks of Lower-Middle Triassic (T} »)
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Fig. 6 Cathodoluminescence (CL) images of the analyzed zircon grains and associated U-Pb concordia diagrams, and relative
probability of U-Pb age for detrital zircons from the Dazong copper orefield
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