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Effect of hydrothermal process on the Zhijin phosphorite-type REE deposit
in Guizhou Province: evidence from fluid inclusions
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Abstract: The study of petrography of phosphorites and microthermometry of fluid inclusions in quartz and
dolomite of phosphorites from the Motianchong orebody of the Guohua Oreblock and Linfeichang orebody of
the Gezhongwu Oreblock in the Zhijin phosphorite-type REE deposit have been carried out in this paper. The
results show that the collophanite of siliceous phosphorites in the Linfeichang orebody is distributed mainly in
form of clastic apatite particles with their sizes varying from 50 to 200 um. The apatite particles are mainly
cemented by siliceous and dolomitic matrixes. The fluid inclusion hosted in quartz and dolomite have
homogenization temperatures in a range of 87.5-127.8 , salinities varying from 0.88 to 3.9 wt% NaCl, and
calculated pressures of 5.54 8.02 MPa. The collophanite of dolomitic phosphorites in the Motianchong
orebody is also mainly distributed in form of clastic apatite particles with their sizes changing from 50 to 300
pm. The phosphorite is dominantly cemented by dolomite. The fluid inclusions in dolomite have
homogenization temperatures varing from 99.8 to 184.3 , salinities varing from 12.31 to 20.61 wt% NaCl,
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and the calculated pressures varing from 13.7 to 22.6 MPa. The significant differences between the
homogenization temperatures and salinities of fluid inclusions and the cement components of the clastic
apatites of phosphorites in the Motianchong orebody of the Guohua Oreblock and those of phosphorites in the
Linfeichang orebody of the Gezhongwu Oreblock indicate that the hydrothermal system unravelled by the
Motianchong dolomitic phosphorite could be resulted from the mixing of hot brine with normal seawater.
However, the dolomitic phosphorite, which was formed in the early stage, in the Linfeichang orebody of the
Gezhongwu Oreblock was significantly influenced by theNaCl-depleted but SiO,-enriched low temperature
hydrothermal fluid in the late stage.
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Fig. 1. Geological map for the Zhijin phosphorite-type REE deposit in Zhijin County, Guizhou Province, China.
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Fig. 2. The stratigraphic column for the Linfeichang Profile in the Gezhongwu
Oreblock of the Zhijin phosphorite-type REE deposit.
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Fig. 3. Petrographic characteristics of phosphorites from the Linfeichang and Motianchong profiles in
the Zhijin phosphorite-type REE deposit.
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Fig. 4. Micrographs for fluid inclusions in quartz and dolomite from the Zhijin phosphorite-type REE deposit.
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Table 1. Microthermometric measurements of fluid inclusions in quartz and dolomite of the phosphorite in the Zhijin deposit
/um / /
Gzw-5 1 4.8 87.5 -0.5
Gzw-5 2 4.5 102.3 -2.2
Gzw-5 3 43 127.6
Gzw-5 4 8.9 97.8
Gzw-3 1 43 107.8
Mtc-4 1 4.5 123.0 9.3
te-3 1 4.6 168.0 -18.9
Mtc-3 2 3.7 99.8
Mtc-3 3 3.8 184.3
0.88%
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