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Abstract The phosphate ore of Meishucun Formation in northeastern Yunnan Province represent an
important component in sedimentary phosphate ore along the southwestern margin of the Yangtze block.
While their formation is commonly attributed to upwelling currents, the relationship between these
upwelling processes and oceanic circultion patterns remains insufficiently studied. This study focuses on the
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Province. Core data were systematically collected, including detailed lithological descriptions bed by bed,
sedimentary successions, structure features, and environmental and facies analysis. The results show that:
(1) The Meishucun Formation can be divided into three members and seven submembers from bottom to
top. The first, second and third members are composed of phosphorous rock, phosphorite and phosphorous
rock, respectively; (2) The sedimentary succession is dominated by thinning-upward pattern, with
subordinate bidirectional and waving-upward trends; (3) Overall, the sedimentary structure is dominated
by stripped and banded sedimentary structure, showing a transition from regular to irregular and back to
regular layering upward; (4) The typical irregular stripped and banded structures forming coarsening—up
and then fining—up succession is developed in the first submember of the second member. Additionally,
small-scale bidirectional cross—lamination and wavy lamination are developed in the second submember.
These findings suggest that; (1) the first, second and third members of the Meishucun Formation were
probably deposited in subtidal zone, slope and shelf environments, respectively; (2) Deep-water
traction current deposits are developed in the second member which corresponds to the main industrial
phosphate ore layer (KT2) in study area. Contour current deposits are identified in the upper slope setting
within the first submember, while internal-wave and internal-tide deposits are recognized in the lower

slope setting of the second submember; (3) Upwelling currents may have been induced by deep-water

traction currents, contributing to vertical mixing of oceanic water mass.
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Fig. 1  Geological sketch of Yangchang phosphate ore area, northeastern Yunnan Province (modified from Qin et al., 2022)
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Fig. 2 Lithologic histogram of the Meishucun Formation in Well ZK0816, Yangchang phosphate ore area of Zhenxiong,

northeastern Yunnan Province
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Fig.3 Rock types of the Meishucun and Dengying Formations, Yangchang phosphate ore area of Zhenxiong, northeastern Yunnan Province
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Fig. 4 Microscopic features of rocks of the Meishucun Formation, Yangchang phosphate ore area of Zhenxiong, northeastern

Yunnan Province
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Fig. 5 Sedimentary sequences of the Meishucun Formation in Well ZKO0816, Yangchang phosphate ore area of Zhenxiong,

northeastern Yunnan Province
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Fig. 6 Sedimentary structures in the first member of Meishucun Formation in Well ZK0816, Yangchang phosphate ore area

of Zhenxiong, northeastern Yunnan Province
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Fig. 9 A schematic diagram of transgressive stage division in the 3rd-order relative sea-level cycle (after Spence and Tucker, 2007)
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