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polarized light
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®1 MHEZK008 BHREHEBELITERIBAMESTER(x107)
Table 1 Analytical results of REE+Y and some trace elements in Songtao ZK008 dolomite sample (x10 °)

ZK008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZK008- ZK008- ZK008-
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

La 3.66 4.40 3.38 5.51 533 8.54 2.77 1.85 1.74 1.99 1.82 3.48 1.61 3.65 2.99 4.10
Ce 6.85 7.51 529 7.60 8.32 17.5 4.25 3.15 3.01 3.71 3.00 5.94 3.06 6.17 6.01 8.08
Pr 0.90 0.97 0.62 1.04 1.03 2.04 0.48 0.37 0.36 0.51 0.36 0.72 0.37 0.75 0.81 1.13
Nd 3.85 3.78 2.26 4.19 4.08 8.62 1.74 1.42 1.37 1.61 1.40 2.75 1.48 2.94 3.44 4.89
Sm 1.09 0.84 0.46 0.91 0.95 2.05 0.34 0.30 0.30 0.33 0.31 0.61 0.34 0.72 1.00 1.58
Eu 0.29 0.20 0.16 0.34 0.38 0.47 0.12 0.10 0.09 0.09 0.11 0.22 0.10 0.20 0.28 0.39
Gd 1.37 1.02 0.52 1.17 1.18 2.48 0.39 0.36 0.34 0.39 0.37 0.74 0.41 0.90 1.27 2.02
Th 0.22 0.17 0.08 0.19 0.19 0.41 0.06 0.06 0.05 0.06 0.06 0.12 0.07 0.16 0.23 0.40
Dy 1.15 0.99 0.48 1.25 1.16 2.46 0.35 0.33 0.31 0.37 0.32 0.65 0.37 0.89 1.30 2.31

Y 8.10 8.13 3.78 12.9 10.6 19.5

w2
[9%)

.30 2.88 2.39 2.98 2.45 5.13 2.73 7.03 8.96 13.6
Ho 0.21 0.21 0.10 0.29 0.25 0.54 0.08 0.07 0.06 0.08 0.06 0.12 0.07 0.17 0.24 0.42
Er 0.50 0.57 0.27 0.83 0.69 1.51 0.22 0.18 0.15 0.21 0.15 0.29 0.17 0.43 0.59 1.04
Tm 0.06 0.08 0.04 0.12 0.10 0.22 0.03 0.03 0.02 0.03 0.02 0.04 0.02 0.06 0.08 0.15
Yb 0.35 0.48 0.23 0.68 0.57 1.36 0.18 0.15 0.12 0.18 0.11 0.19 0.12 0.31 0.45 0.92
Lu 0.05 0.07 0.03 0.11 0.09 0.21 0.03 0.02 0.02 0.03 0.02 0.03 0.02 0.05 0.07 0.14
Sc 1.270 1.920 1.090 1.360 1.320 1.990 1.080 0.872 0.811 0.696 0.762 0.636 0.631 1.040 1.860 5.590
Zr 0.184 0.824 0.043 0.060 0.089 0.730 0.097 0.039 1.060 0.509 1.190 0.025 0.080 0.061 1.540 0.810
Th 0.082 0.150 0.122 0.160 0.150 0.267 0.082 0.068 0.059 0.188 0.054 0.048 0.096 0.121 0.214 0.518
P 27.40 77.90 32.90 25.40 54.70 58.30 29.30 39.30 71.30 145.0 51.30 63.00 111.0 63.00 61.20 76.20
Mn 4040 15600 8620 11900 12100 17400 9960 10400 5150 8300 5470 9 680 6390 17500 14100 11000

Fe 1470 7270 5350 10100 9810 9110 6210 6450 3550 6 160 3300 6 800 4450 13100 28100 37200

R2 MMZK08 BREHRERHRBEXFIILIE (PAAS) IRNELEFR LI TRSH
Table 2 Post-Archean Australian shale (PAAS)-normalized REE parameters for dolomite in Songtao sample ZK008

ZK008- ZKO008- ZKO008- ZKO008- ZK008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZKO008- ZK008- ZK008- ZK008- ZK008- ZK008-
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

LREE 16.6 17.7 12.2 19.6 20.1 39.2 9.70 7.20 6.87 8.24 6.99 13.7 6.96 14.4 14.5 20.2
HREE 12.0 11.7 5.52 17.5 14.8 28.7 4.64 4.08 3.46 4.32 3.54 7.30 3.96 9.99 13.2 21.0
TREE 28.6 29.4 17.7 37.1 349 67.9 14.3 11.3 10.3 12.6 10.5 21.0 10.9 24.4 27.7 41.2
Y/Dy 7.04 8.21 7.96 10.3 9.14 7.93 9.32 8,62 7.84 8.16 7.78 7.89 7.48 7.87 6.89 5.89
Y/Ho 38.2 38.9 38.4 44.6 42.2 36.3 429 41.8 40.0 39.4 40.5 42.1 39.7 40.6 37.2 32.4

La/La" 1.57 1.29 1.35 1.63 1.52 1.51 1.41 1.35 1.25 0.74 1.46 1.32 1.26 1.40 1.35 1.43

CelCe" 1.02 0.94 0.98 0.91 0.99 1.12 1.01 1.01 0.97 0.72 1.02 0.99 1.00 1.00 0.97 0.96
Eu/Eu’ 1.07 1.01 1.55 1.49 1.63 0.96 1.53 1.43 1.33 1.18 1.41 1.51 1.28 1.13 1.13 0.99
Pr/Pr’ 0.98 1.03 1.01 1.03 1.00 0.94 1.00 0.99 1.01 1.18 0.99 1.00 0.99 1.00 1.00 1.00

Gd/Gd” 0.98 1.05 1.08 1.15 1.04 1.06 1.11 1.04 1.02 1.07 0.99 1.00 0.98 0.95 0.89 0.84
(Dy/

1.34 1.51 1.31 1.75 1.56 1.53 1.31 1.41 1.32 1.40 1.29 1.35 1.38 1.59 1.65 1.86

(La/Sm)\ 0.49 0.78 1.08 0.90 0.83 0.61 1.19 0.90 0.87 0.88 0.86 0.84 0.70 0.75 0.44 0.38

(Tb/Pr)V 2.77 1.98 1.52 2.14 2.18 2.31 145 1.80 1.73 1.40 1.89 1.89 2.03 241 3.28 4.07

(Tb/Yb)\ 2.24 1.25 1.31 1.03 1.24 1.09 1.19 1.44 1.70 1.25 2.02 2.26 2.02 1.85 1.85 1.57

(La/Yb),  0.77 0.67 1.11 0.59 0.69 0.46 1.12 0.93 1.11 0.82 1.28 1.36 1.01 0.88 0.49 0.33
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Ce/Ce'=Ce,/(Pr+Nd,) (6) ZE LTIk, pE e LR R A AR S R T R
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Redox Characteristics of Marine Environment of Nantuo Glaciation,
Nanhua Basin
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1. College of Resource and Environmental Engineering, Guizhou University, Guiyang 550025, China
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Abstract: During the Neoproterozoic “Snowball Earth” glaciations, ice sheets probably covered the entire surface of
the Earth. Knowledge of marine environmental conditions during the glaciation and the survival of eukaryotic life
forms in such conditions has been severely limited, is a scientific question of general interest to the academic commu-
nity. However, the apparent lack of primary marine precipitates limited the understanding of the syn-glacial ocean
chemistry during the Snowball Earth. Synglacial dolomites in the Nantuo Formation in eastern Guizhou province are
ideal materials for exploring the ocean redox environment during this period. A bed of synglacial dolomite was collect-
ed from a drill core in the Nantuo Formation, Songtao, Guizhou province, and samples were analyzed by inductively
coupled plasma mass spectrometry (ICP-MS) for rare earth and other trace elements. It was found that the rare earth
content ranged from 10.33%10 °to 67.91x10 °. After post-Archean Australian shale (PAAS) normalization, the con-
tent of Ce anomalies ranged between 0.68 and 0.91 (average 0.82) ; iron concentrations 1 470x10°-37 200x10° (av-
erage 9 902x10°) ; and manganese concentrations 4 040x10 °-17 500x10 ° (average 10 476x10 °). The high Fe and
Mn contents together with very low Ce anomalies in the dolomite indicate that iron-rich, anoxic (ferruginous) condi-
tions were predominant in the Nanhua Basin during the Nantuo glaciation. Comparison with the sedimentary character-
istics and Ce anomalies in two other drill cores from Guizhou province suggest that near-shore seawater was stratified
during this period, with oxic conditions at the ocean surface overlying ferruginous water at depth. This implies that
subglacial melt water supplied oxygen for the survival of eukaryotes during extreme Marinoan glaciation.

Key words: Nantuo Formation; synglacial dolomite; Ce anomaly; glacial melt water; oxygen



