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Abstract The Ediacaran ( Sinian) Doushantuo Formation in the central Guizhou Province repre-
sents a significant phosphorite metallogenic province hosting high-grade phosphate deposits in China. To e-
lucidate the metallogenic geological conditions, deposit characteristics, and mineralization processes of
the Doushantuo Formation phosphorites in the central Guizhou region, based on the principles of ore sedim-
entology and “Phosphate Factory” model, this study systematically investigates the phosphorite-bearing
series through an integrated analysis of petrology, sedimentary facies and palaeogeography. Our research
indicates that the primary phosphorites of the Doushantuo Formation in central Guizhou are dominated by
intraclastic phosphorites ( including sandy, gravelly, and silty intraclasts ), with minor amounts of
oolitic, peloidal, bioclastic, and stromatolitic phosphorites. The phosphorite ores are primarily character-
ized by phosphatic cement overgrowths and dolomitic cements in the pore, with subordinate clay matrix in-
fillings. Secondary phosphorites include earthy to semi-earthy varieties, as well as brecciated and silicified
phosphorites. Palaeogeographic studies reveal that the phosphorites mainly formed in an open beach envi-
ronment along the northern and eastern margins of the central Guizhou Oldland, with localized develop-
ment of stromatolitic phosphorites in tidal flat settings. The phosphorite horizons ( Phosphorite-A and Phos-
phorite-B) are controlled by two transgressive-regressive cycles. The high-grade phosphorites in the Edia-
caran (Sinian) Doushantuo Formation of central Guizhou underwent a three-stage mineralization process:
initial phosphate precipitation, wave-winnowing concentration, and secondary leaching enrichment. Based
on this framework, we propose an open-shoreline mineralization model for the Doushantuo phosphorites.

Key words phosphorite, phosphate factory, ore sedimentology, FEdiacaran ( Sinian), Guizhou
Province
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Fig. 1 Two sedimentary models of auto-genetic apatite in marine sediments (after Filippelli, 2011)
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Fig. 4 Tectonic setting of the Sinian of South China and location of central Guizhou Province
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Table 2  Stratigraphic correlation of the Qingbaikou-Sinian

in central Guizhou Province
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Fig. 12 Types of phosphorites ore of the Sinian Doushantuo Formation in central Guizhou Province
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Fig. 13 Columnar correlation of lithofacies of the Sinian Doushantuo Formation in central Guizhou Province
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Table 3 Lithofacies and sedimentary environments of the Sinian Doushantuo Formation in central Guizhou Provine
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Fig. 14  Ore—formation model of phosphorite ore of the Sinian Doushantuo Formation in central Guizhou Province
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