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Abstract: The lower Cambrian black shale of South China is characterized with the high concentrations of multi-elements
which were proposed to be related to the palacoceanic redox conditions, marine productivity and hydrothermal activity.
Previous research results showed that there is obvious zinc (Zn) enrichment in the black shale in South China with Zn
contents widely ranging from hundreds to tens of thousands of ppm. In this paper, the origin and precipitation mechanism
of zinc have been studied through the analysis of distribution patterns of Zn in different sedimentary facies sections,
petrographic observations, and sulfur isotope analyses. The results are shown below. 1) There are significant differences of
enriched Zn (10— 15000 ppm) in different lower Cambrian sedimentary facies in South China, or even in different facies
of the same section. Especially, the Zn enrichment occurred in a short period with the peak at about 520 Ma; 2) Zn mainly
occurred in forms of fine and coarse disseminated sphalerite grains which are closely intergrown with hyalophane and

coarse-grained pyrite, indicating that the zinc was sourced from the hydrothermal fluid; 3) The wide range of sulfur
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isotopic compositions (5°*S values varying from -26.5%o to +44.5%0) suggested that hydrogen sulfide produced by the
microbial sulfate reduction was involved in the precipitation of sphalerite and intergrown pyrite. Combined with the
knowledge of stratified structure of the redox for the palacocean in the Ediacaran-Cambrian transition period, namely, the
overlying oxic surface water, the anoxic deep water, and the accompanied mid-depth sulfidic water (e.g., euxinia), it is
proposed that the Zn enrichment in the lower Cambrian black shale in South China was resulted from the interaction of
hydrothermal fluid and commonly existed sulfidic water at about 520 Ma.

Keywords: Niutitang Formation; Liuchapo Formation; hydrothermal fluid; Zn-Pb deposit; hyalophane
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Fig. 1. A paleogeographic map for the Early Cambrian lithofacies '
of the Nanhua Basin in South China.
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Fig. 2. The distribution profiles of Zn concentrations in the lower Cambrian black shale samples collected from cores of
boreholes in various places in South China with radiometric ages of samples in the Zhongnancun and Longbizui

sections cited from ref. [30] and [36], respectively.
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Fig. 3. Micrographs showing mineralogical characteristics of the lower Cambrian black shales with distributed sphalerites.
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Fig. 4. The histograms of sulfur isotopic compositions for sphalerites and pyrites from the lower Cambrian black shale

samples in the Tianzhu area, Guizhou Province.
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