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Breakthrough in deep ore prospecting of Yangchang phosphate deposit, the
largest concealed monomer phosphorus-rich deposit in Asia, and its significance
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Abstract: The Yangchang phosphate deposit in the northwest Zhenxiong County is located at the area of Qingba
Village in Wanchang Town to Liaoyeba Village in Yanyuan Town (also called Yangchang). The deposit has the
characteristics of large reserves of resources, excellent ore quality and concentrated distribution of resources, and is

currently the largest concealed monomeric phosphorus-rich deposit in Asia, ranking fifth in the world. The genetic
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type of the deposit is the shallow marine sedimentary type phosphorite deposit in the Lower Cambrian Meishucun
Formation (€,ms). The ore body is stratified and concealed in the Yangchang anticline. Generally, the ore body
develop from east to west, and the mineralization tends to be richer. To date, the Yangchang phosphate deposit has
made a major breakthrough in deep mining, revealing 3 layers of phosphorite depositions, and the inferred phos-
phorus ore resources of grade I + Il +1I have been discovered in 3 survey areas (Zhujiachang, Fengjiagou and
Qingba Village) has a cumulative mineral thickness of 36. 77 m and an average P,05 grade of 22. 94%. The poten-
tial phosphorite resources estimated as 132.0x10° t, which effectively improves the capacity of phosphorus resources
in the country, achieves the deep prospecting breakthrough of strategic minerals in short supply in the country, and
has huge potential economic value and social benefits. In this paper, the formation mechanism and enrichment of
the early Cambrian Meishucun phosphorus deposit is summarized systematically through the prospecting project re-
sults, and an effective deep phosphorite prospecting technology is established, which is helpful to further improve
the ore-forming theory of early Cambrian phosphorus deposit, and with important guiding significance for the explo-
ration and development of concealed phosphorus deposits in northeast Yunnan. The discovery of the super large
phosphorus deposit in Yangchang has achieved a major breakthrough in deep concealed phosphorus deposit pros-
pecting technology, greatly expanded the amount of phosphorus resources available in Yunnan Province, and laid a
solid resource foundation for strengthening the storage and production of important energy and mineral resources,
punning the resource economy of Yunnan Province, and building a national important phosphorus chemical industry
base of 100 billion. It also provides a strong resource guarantee for the maintenance of energy and resources security
of the nation.

Key words: Meishucun Formation; Yangchang anticlinal; concealed monomeric phosphorus-rich deposit; Yangchang
phosphate deposit; Zhenxiong, Yunnan; Asia
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Regional geological map of the Yangchang phosphate deposit in the Zhenxiong area, Yunnan( modified from Mi
Yunchuan et al. , 2021)
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VI-2—Upper Yangtze block; VI-2-4—East Yunnan passive continental margin; VI-2-4-1— Zhaotong continental shelf; IV 24—Zhenxiong-Qiaojia-
Huize (fault-fold belt) Pb-Zn-Ag-Fe-REE-AI-P-coal-CBM metallogenic belt; 1—Lower-Middle Jurassic; 2—Upper Triassic; 3—Lower-Middle Trias-
sic; 4—Middle-Upper Permian; 5—Middle Permian; 6—Middle-Upper Silurian; 7—Ordovician-Silurian; 8— Middle-Upper Cambrian; 9—Lower
Cambrian; 10—stratum occurrence; 11—concealed phosphorite deposit; 12—Lower Cambrian; (D—Longmenshan Fault; 2—Xiaojinhe-Zhongdian
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Fig. 2 Paleogeographic and lithofacies map of Lower Cambrian phosphate deposit( modified from Yang Zhixian et al. , 2016;
Mi Yunchuan et al. , 2021)
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I—ancient land; 2—dents; 3—oceanic current direction; 4—source direction; 5—boundary of sedimentary facies zone; 6—phosphorus deposit
(spot) ; I —tidal-flat facies; I -1—supratidal zone containing terrigenous clastic dolomite facies; I -2— upper intertidal zone containing phosphor-
us-block gravel and arenaceous dolomite facies; I -3—upper intertidal phosphorus-bearing block arenaceous silty dolomite facies; I[—open platform
facies; 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; Il —beachfront lagoon facies; Ill-1—intertidal dolomite and phosphorite shoal facies; Ill-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. 3 Geological map of the Yangchang phosphate deposit ore district( modified from Mi Yunchuan et al. , 2021)
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1—Longtan Formation; 2—Baota Formation; 3—Shizipu Formation; 4—Meitan Formation; 5—Honghuayuan Formation; 6—second member of
Loushanguan Formation; 7—first member of Loushanguan Formation; 8—Gaotai Formation; 9—Qingxudong Formation; 10—]Jindingshan Formation;

11—Mingxinsi Formation; 12—Niutitang Formation; 13—Meishucun Formation; 14—second member of Dengying Formation; 15—first member
of Dengying Formation; 16—Chengjiang Formation; 17—concealed phosphorus deposit; 18—geological boundary; 19—parallel unconformity

boundary; 20—normal fault and number; 21—fault with unknown nature ; 22—discovery drill hole and number; 23—predicted boundary of

resource and elevation; 24—stratum occurrence
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