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Fig.1 Regional geological background map of the study area
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Fig.2 Phosphorite core and microscopic mineral characteristics in Huangjiaping area of Mabian County
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Table 1  Analysis results of major (%), trace and rare earth elements (x10) of phosphorite and surrounding rocks in Huangjiaping
area of Mabian County
PR S ZK1-1  ZK1-2 ZK1-3 ZK1-4  ZK1-5 ZK2-1 ZK2-2 ZK2-3 ZK2-4 ZK2-5
aME BEE BERVE O KERHHLE Bies #iE S EAsE BEE Bies BEls Sl EAss
P,0, 18.87 16.06 4.33 29.03 24.63 5.37 14.97 16.28 17.25 7.15
Sio, 4.22 26.36 49.40 7.17 5.05 12.03 12.84 21.45 11.13 8.41
TiO, 0.01 0.07 0.18 0.02 0.02 0.04 0.07 0.08 0.02 0.02
TFe,0; 0.22 0.57 1.70 0.20 0.17 0.47 1.56 1.28 0.19 0.37
MnO 0.09 0.06 0.01 0.04 0.05 0.17 0.10 0.05 0.05 0.07
Al,O; 0.12 4.21 18.42 0.97 0.27 1.10 1.49 8.78 0.88 0.67
MgO 11.39 6.64 4.12 5.49 7.90 16.20 10.53 7.10 10.76 16.60
CaO 38.63 29.15 6.76 43.04 41.94 29.14 33.63 28.16 36.21 31.07
Na,O 0.06 0.12 0.46 0.10 0.07 0.08 0.29 0.50 0.12 0.09
K,O0 0.08 2.04 7.79 0.26 0.13 0.50 0.52 3.31 0.32 0.29
TFe,0, 0.22 0.57 1.70 0.20 0.17 0.47 1.56 1.28 0.19 0.37
F 1.22 1.36 1.36 2.31 2.04 0.43 1.14 1.68 1.30 0.57
Cl 0.02 0.02 0.01 0.01 0.01 0.03 0.02 0.02 0.02 0.03
LOI 26.54 16.51 3.58 14.92 20.09 35.64 25.13 13.39 24.70 36.45
\Y% 3.14 10.50 14.40 10.10 11.90 6.48 15.10 16.20 19.30 22.70
Cr 9.94 17.70 17.30 17.30 23.60 13.30 13.20 20.20 26.30 25.20
Co 1.03 2.19 3.99 1.07 0.75 1.69 2.64 1.78 1.57 1.67
Ni 4.00 11.00 24.60 3.40 3.32 7.26 10.20 25.40 4.85 341
Cu 2.15 6.82 16.10 3.36 2.32 4.12 5.94 8.94 2.45 3.14
Zn 4.06 10.50 7.49 10.60 332 42.10 18.70 61.90 4.94 61.80
Rb 1.67 24.50 116.00 3.55 1.65 8.89 12.20 52.00 5.87 7.14
Sr 325.0 370.0 149.00 711.0 615.0 116.00 319.0 376.0 442.0 189.00
Zr 6.08 52.60 221.00 13.70 7.68 26.50 24.90 116.0 16.60 13.20
Ba 72.70 203.0 371.00 314.0 243.0 181.00 182.0 629.0 266.0 120.00
Pb 4.74 13.90 36.90 7.86 5.48 74.70 79.50 26.30 5.89 12.60
Th 0.56 6.78 46.20 3.59 0.83 1.54 1.79 18.30 3.40 1.20
U 5.31 7.57 3.74 14.10 14.70 291 6.00 9.15 10.50 2.88
La 17.00 32.30 34.90 17.70 22.40 13.90 16.90 44.50 13.50 11.50
Ce 14.90 51.70 74.10 11.40 11.90 16.00 19.80 73.80 10.30 11.00
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Fadms zZK1-1  ZK1-2 ZK1-3 ZK1-4 7ZK1-5 ZK2-1 ZK2-2 7ZK2-3 7ZK2-4 ZK2-5

AV BRHuA BRHen KSR BEE BEUE SBERE O SE BEPH O BEE By SBEAsA
Pr 2.49 6.18 8.01 2.38 2.59 2.47 2.65 8.19 1.92 1.82
Nd 11.70 25.20 33.00 11.30 12.50 10.90 11.50 33.50 9.01 8.18
Sm 2.27 5.15 7.46 2.17 2.34 2.16 2.28 7.11 1.70 1.55
Eu 0.47 0.60 0.41 0.44 0.66 0.39 0.43 0.74 0.34 0.35
Gd 2.66 5.28 7.23 2.70 3.11 2.28 2.46 7.05 2.20 1.80
Tb 0.37 0.80 1.19 0.37 0.41 0.33 0.34 1.11 0.32 0.26
Dy 222 4.99 7.88 2.55 2.86 1.99 2.08 7.06 2.14 1.56
Y 28.70 50.60 60.40 44.70 50.20 20.70 24.10 64.70 33.50 18.30
Ho 0.48 1.04 1.66 0.62 0.68 0.41 0.45 1.51 0.50 0.32
Er 1.34 3.20 5.46 1.88 2.02 1.16 1.29 4.63 1.52 0.94
Tm 0.15 0.41 0.84 0.21 0.23 0.14 0.15 0.64 0.19 0.11
Yb 0.78 2.44 5.73 1.16 1.14 0.80 0.87 4.08 1.02 0.63
Lu 0.09 0.31 0.80 0.15 0.14 0.10 0.11 0.53 0.13 0.08
>REE+Y 85.62 190.20 249.06 99.72 113.17 73.73 85.40 259.15 78.29 58.40
Y/Ho 59.67 48.65 36.39 72.56 74.26 50.61 53.67 42.85 66.47 56.66
Ce/Ce* 0.47 0.82 0.99 0.36 0.31 0.59 0.64 0.86 0.42 0.51
Eu/Eu* 0.89 0.54 0.26 0.84 1.12 0.83 0.84 0.49 0.80 0.96
Y/Y* 222 1.77 1.33 2.84 2.88 1.83 1.99 1.58 2.57 2.06
Pr/Pr* 1.06 1.00 0.95 1.13 1.13 1.07 1.02 0.97 1.10 1.09
Lay/Smy 1.09 091 0.68 1.19 1.39 0.93 1.08 0.91 1.15 1.08
Dy\/Smy 1.16 1.15 1.25 1.39 1.45 1.09 1.08 1.18 1.49 1.19
Ba/Nd 6.21 8.06 11.24 27.79 19.44 16.61 15.83 18.78 29.52 14.67
Ba/Sm 32.03 39.42 49.73 144.70  103.85 83.80 79.82 88.47 156.47 77.42
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Fig.4 Standardized distribution model of rare earth elements (PAAS) in phosphorite and surrounding rocks in Huangjiaping area of
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Geochemical Characteristics and Formation Mechanism of Phosphorite of
Lower Cambrian Maidiping Formation in Huangjiaping Area of Mabian
ounty, Southern Sichuan

Li Zuogiang, Chen Min, Lu Junyong, Yang Kailong, Zhang Qingui, Tang Maolin
(207 Geological Brigade of Sichuan Bureau of Exploration & Development of Geology & Mineral
Resources, Leshan, Sichuan, China)

Abstract: During the Meishucun period of the Early Cambrian, a large-scale phosphorus formation event
occurred on the Upper Yangtze platform. As the product of this event, the sedimentary environment and
formation mechanism of phosphorite remains elusive. In order to better understand the sedimentary
environment and formation mechanism of phosphorite enrichment, we investigated the geochemical
characteristics of phosphorite in Maidiping Formation of Lower Cambrian in Huangjiaping area of Mabian
County. The results show that: XREE has significant positive correlation with P,Os, and (La/Yb)y and
(La/Sm)y ratio are 0.98 ~ 1.61 and 0.93 ~ 1.39, indicating that REE enrichment is affected by early diagenetic
adsorption, and the phosphorite retains the original fractionation characteristics of REE. Obvious negative Ce
anomalies (average Ce/Ce* is 0.44) and the absence of framboid pyrite in the phosphorite indicating that the
phosphorite were deposited under oxic/dysoxic conditions. The high Y/Ho ratio (mean 65) is consistent with
the Y/Ho ratio of modern oxygen-containing seawater, indicating that phosphorite is derived from the
original oxic seawater. The weak negative Eu anomaly (Eu/Eu* mean value is 0.9) indicates that the
formation of phosphorite is not affected by hydrothermal activity. The REE distribution pattern is “hat
type” , indicating that the formation of phosphorite is controlled by Fe-redox pump at sea-sediment interface.
In combination with the above findings and combined with the highly stratified redox ocean structure and the
intensive upwelling in the early Cambrian, the phosphate released during the redox of FeOOH was
transported into the shallow water. In the shallow underground burial, phosphate is enriched by
biodegradation and reductive release of FeOOH, and finally phosphate and Ca®" are combined to form
apatite, which is continuously enriched and ore-forming.

Keywords: Phosphorite; Rare earth element; Redox environment; Maidiping formation
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standard. In order to summarize the characteristics of uranium content in coal in Yunnan Province and find
out the distribution law of coal-type uranium resources. Through systematic review of 196 coal field
exploration reports, the uranium content data of at least 208 coals of 109 boreholes in 12 coal mines were
screened out. Combined with previous data, the uranium content data of at least 1044 coals in 23 coal mines
were sorted out. Our statistical analysis shows that: (1) Uranium content in coal varies significantly and its
distribution is extremely uneven. (2) The average uranium content in Triassic anthracite in Eshan Tadian is
27.6 pg/g, which is another rare anthracite uranium enrichment area newly discovered in China. (3) The
Neogene lignite of Denggang coal mine in Luxi basin, Mengwang-Bangmai coal mine in Lincang basin,
Dianwei coal mine in Jianshui, Kuazhu coal mine in Mile basin and southern Mengzi basin, with Permian
lean coal and Neogene long flame coal in Qiuyan coal field in Wenshan, a total of six areas of uranium
content in coal reach to the define standard of coal-type uranium deposits, especially in the Lincang basin
group and Qiuyan coalfield own the most value in coal-uranium and polymetallic exploration and
development. The preliminary analysis shows that uranium content in coal is not limited by coal rank and
uranium source supply is the prerequisite for uranium enrichment and mineralization.

Keywords: Yunnan; Coal-type uranium ore; Uranium content in coal; Lincang basin group; Qiuyan
coalfield; Uranium source
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