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Zeng X W and Wang Z H. 2022. Redox Environment and Its Significance for Phosphorus Forma-
tion of Ediacaran Doushantuo Formation in Zhangcunping Area, Yichang, Hubei Province:
Constraints From Trace Elements. South China Geology, 38(3):533-541.

Abstract: The major and trace elements of the samples from the second member of Ediacaran Doushantuo
Formation from the Wanjiagou section in the Zhangcunping area of western Hubei (South China) have been
analyzed, so to constrain redox conditions of the Ediacaran ocean. The enrichment factor of redox-sensitive
elements and U/Th ratio values show an obvious evolutionary trend, indicating that the seawater has experi-
enced at least three obvious oxygen reduction processes during the sedimentary stage ofthesecondmemberof
Doushantuo Formation, and corresponding to the significant increase of phosphorus content, which leads to
the deposited phosphorus bands, the phosphorite and the siliceous nodular dolostone respectively. The Lower
PhosphoriteLayer in the Zhangcunping area was deposited in the environment of rapid change from oxidation
to reduction. This study shows that the redox state of seawater is one of the key factors influencing the Edia-
caran phosphate-forming event.
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Fig. 2 Typical lithologic outcrops of the Doushantuo Formation in the Wanjiagou section
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Table 1 Trace elements and major elements of samples from the Doushantuo Formation in the Wanjiagou section

FEf ALO, P,Os Cu Zn Cr Ni Co Mo v U Th UTh
s (x107)  (x107) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10°) (x10*)
1 13.82  0.08 1510 954 5820  7.24 1.93 240 8540 230 10.10 023
2 14.08 156 2090  41.00  62.00 3240  3.39 206 7060  2.77 10.60  0.26
3 1390 094 1700  7.19 4750 646 1.87 299  94.40 1.91 7.47 0.26
4 1333 0.12 1820  10.60  69.00  20.80  4.10 278 70.20 1.90 1020  0.19
5 7.78 1598  17.10  39.80 4070  29.60  4.57 188 3730 295 5.40 0.55
6 8.83 1267 1820 1790 5470 2810  3.90 156 5290  2.69 6.71 0.40
7 1467 007 2380 2240 4330 1480  3.75 3.33 83.70 1.67 6.36 0.26
8 1350  2.82 1750 1120 8280  13.80 1.40 2.01 77.00  2.66 1120 024
9 598 2358  10.00 356.00 24.80  13.70 1.92 1.14 2640 270 422 0.64
10° 102 3585  7.66  151.00 19.00  9.96 1.38 0.40 1830 472 0.53 8.91
1 028 3731 7.02  202.00 932 6.90 0.95 0.18 447 4.46 0.44 10.14
12 3.94 050  33.60 831.00 22.80 2480  8.12 048 3780 092 1.92 0.48
13 1.17 2.60 9.85 4220 2400 1220  2.60 1.18 1360  0.86 0.84 1.02
14 2.26 5.35 18.60 22600 3420  18.00  3.34 242 2050 1.53 1.36 1.13
15 1.32 1.48 9.14 3240  19.60  9.58 2.72 0.59 1560 037 0.65 0.57

TR JZ R
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@l |0

Co(EF)

F2 HmELTEEHRETES AIR ThiEX M
Table 2 The correlation coefficients of redox-sensitive

elements, Al,O; and Th

Cu Zn Cr Ni Co Mo \% U
ALO; 044 -042 086 021 002 082 097 -0.05
Th 034 -044 094 028 -0.04 0.69 0.88 0.03
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Fig. 3 Stratigraphic distributions of the redox-sensitive elements parameters in the samples from the Doushantuo Formation in the

Wanjiagou section (the lithological legend of the stratigraphic histogram is the same as that in Fig. 1)
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Fig. 4 Stratigraphic distributions of U/Th and P,Os in the samples from the Doushantuo Formation in the Wanjiagou section (the

lithological legend of the stratigraphic histogram is the same as that in Fig. 1)
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Fig. 5 Model for paleogeographic and the redox conditions of

thesecondmemberof Ediacaran DoushantuoFormation
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