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Sedimentary environment and enrichment mineralization mechanism of the
Lower Cambrian Meishucun Formation in the Yangchang phosphate deposit
of Zhenxiong area, Northeastern Yunnan
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Abstract: The Yangchang phosphate deposit is a large-buried shallow marine carbonate stratified phosphorite
deposit discovered in the Meishucun Formation (€,ms) of the Lower Cambrian recently. The understanding of its
sedimentary environment and enrichment mechanism is still limited. Representative borehole cores were selected to

carry out systematic sedimentary facies cataloguing. By means of sedimentary (microfacies) analysis, mineralogy
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and mineral chemistry tracing, the characteristics of rock and mineral (assemblage), sedimentary (microfacies)
types, sedimentary environment and spatial and temporal distribution of each lithologic section of the Meishucun
Formation are analyzed. We also studied the sedimentary environment evolution, the source, migration and enrich-
ment mechanism of phosphorus, and its metallogenic model. The comparative analysis shows that the ore-bearing
strata exhibits the nearshore tidal flat facies sedimentary environment with transgression-regressive sequence verti-
cally, 6 microfacies types in 3 subfacies namely supratidic flat, intertidal flat and subtidal flat are identified. Su-
pratidic flat is divided into supratidic flat and supratidic carbonate flat. The intertidal flat is divided into intertidal
carbonate flat, intertidal flat and storm current. The subtidal flat developed a low energy subtidal flat. The favora-
ble phosphorus formation environment is the high energy intertidal flat in intertidal flat. Repeated action of tides and
waves in the shallow water environment for a long time is conducive to the winnowing, enrichment and reconstruc-
tion of phosphorous rich particles, thus forming a phosphorous rock deposit with rich and thick beds in the north-
west and poor and thin beds in the southeast of the mining area. To sum up, the ore forming process of the
Yangchang phosphate deposit can be divided into three stages, namely: (D initial accumulation and precipitation
mineralization stage (phosphorus source carried by upwelling ocean current); @) biochemical deposition and accre-
tion mineralization stage (migration and enrichment driven by microbial decomposition, transformation and com-
pound); 3 winnowing enrichment and re-enrichment mineralization stage (precipitation and enrichment driven by
multi-stage wave and tidal action). This new points provides an important basis for prospecting and exploration in
the mining area and peripheral areas.

Key words: Meishucun Formation; Yangchang anticlinal; sedimentary environment evolution; metallogenic model;
phosphorite deposit; Yangchang phosphate deposit; Zhenxiong area; Northeast Yunnan
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Fig. 1 Tectonic map(a), regional geological map(b) ,classification map of mineralization zones(c¢) and paleogeography map of
Lower Cambrian phosphate(d) of the Yangchang phosphate deposit in the Zhenxiong area, Yunnan ( modified from Mi Yunchuan ez
al. , 2021)
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Huize ( fault-fold belt) Pb-Zn-Ag-Fe-REE-Al-P-coal-CBM metallogenic belt; 1—Upper Triassic; 2—Lower-Middle Triassic; 3—Middle-Upper Permi-
an; 4—Middle-Upper Silurian; 5—Ordovician-Silurian; 6—Upper Cambrian; 7— Middle-Upper Cambrian; 8—Lower Cambrian; 9—concealed
phosphorite deposit; 10—stratum occurrence; 11—Lower Cambrian; 12—oceanic current direction; D—Longmenshan Fault; @—Xiaojinhe-Zhong-
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Fault; I —tidal-flat facies; I -1—supratidal zone containing terrigenous clastic dolomite facies; I -2— upper intertidal zone containing phosphorus-
block gravel and arenaceous dolomite facies; I -3—upper intertidal phosphorus-bearing block arenaceous silty dolomite facies; Il —open platform fa-
cies; Il -1—lower intertidal high energy zone containing dolomite and phosphorite lithofacies; Il -2—intertidal and subtidal arenaceous dolomite and
phosphorite lithofacies in high energy zone; Il -3—intertidal and subtidal intermittent high energy zone containing siltstone, dolomite and phosphorite
lithofacies; Ill—beachfront lagoon facies; Ill -1—intertidal dolomite and phosphorite shoal facies; Il -2—intertidal dolomite, phosphorite shoal facies
intertidal-subtidal siltstone, mudstone, phosphorite, dolomite facies; Il -3—intertidal and subtidal intermittent high energy dolomite and phosphorus-

block lithofacies; Il -4—subtidal low energy band containing silty siliceous rocks and phosphorous lithofacies
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Fig. 2 Geological map of the Yangchang phosphate deposit ore district( modified from Mi Yunchuan et al. , 2021)
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16—normal fault and number; 17—normal-shear fault and number; 18—fault with unknown nature; 19—discovery drill hole and number;

20—ore body; 21—stratum occurrence; 22—exploration line and number
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Fig. 3 Cross sections(0) of the concealed ore bodies of the Yangchang phosphate deposit
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