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Geological Significance of Siliceous Rocks in Moding Formation of Early Devonian in Eastern
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Abstract: A series of Devonian clastic rocks to carbonate rocks with intercalated siliceous rocks, siliceous
masses and siliceous nodules were developed in Nanning area in eastern margin of Youjiang Basin. The study
of the major, trace and rare earth elements shows that the layered siliceous rocks, firstly found in Moding
Formation in early Devonion, carried higher SiO, values (91.86 to 95.57%, average 94.36%), lower Al/
(Al+Fe+Mn) values (0.05 to 0.30, average 0.12), higher Y/Ho values (24.20 to 48.79, average 37.14), and
higher U/Th values (0.90 to 11.84, average 5.72) with obvious negative Ce anomalies (0.32 to 0.83, average
0.62) and positive Eu anomalies (1.15 to 2.92, average 1.76). The rocks were of hydrothermal genesis
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under overall assessment, considered to form in the depositional environment of open sea basin according
to paleontological and sedimentary characteristics and former research. The regional comparison tells that
since early Devonian the transgression of Youjiang Basin developed from southeast to northwest as sea
water gradually became shallower, continuing to expand in late Stage of Emsian while the eastern margin
of Youjiang Basin developed into an open sea basin. Hydrothermal genesis of siliceous rocks in Moding
Formation further confirmed that the basement of Youjiang Basin had been rifted in late stage of Emsian.
Gradually decrease of hydrothermal activity from east to west and from margin to interior suggests that the
rifting may be affected by the deep and big fault from the basin edge, while hydrothermal activity was stronger
and rifting was greater on the edge of the basin basement with faults surrounded.

Key words: eastern margin of Youjiang Basin; Moding Formation; siliceous rocks; hydrothermal genesis;

rifting; Early Devonion
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Fig. 1 Simplified tectonic position of Youjiang Basin (a) and Simpliﬁed tectonic position of research region (b) and Sampling location map (c)
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Fig. 2 Field photos of siliceous rocks in Moding Formation
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Table 1 Major element compositions of siliceous rocks in Moding Formation (%)
K5 SILO1  SILO2  SILO3  SILO4  SILOS  SILO6  SILO7  SILO8  SILO9  SIL10  SIL11  SIL12  SILI3
Si0, 95.18 91.86 9535 95.57 92.1 95.51 9548 9399 9418 93.68 9396  94.28 95.5
TiO, 0.055 0.053 0.044 0.036 0.06 0.041 0.044 0.086 0.136 0221  0.196 0.055 0.041
Ti 330 318 264 216 360 246 264 516 816 1326 1176 330 246
AlLO; 0.778 0.618 0.656 0269 0.723  0.352  0.608 1.77 0.556 0451 0906 0.853  0.385
FeO 2.40 3.09 2.76 3.15 2.24 242 2.38 2.13 3.20 3.47 3.01 3.47 291
Fe,04 0.53 0.656 0371 0.132 0451 0747 0.602 0.778 0495 0.163 0.115 0342 0.306
TFe 2.88 3.68 3.09 3.27 2.65 3.09 292 2.83 3.65 3.62 3.11 3.78 3.19
MnO 0.021  0.025 0.029 0.032 0.028 0.025 0.134 0.023 0.032 0.029 0.033 0.029 0.023
MgO 0.094 0258 0.078  0.072 0.11 0.088  0.079 0.128 0.084 0.075 0.099 0.096 0.078
CaO 0.230  1.700  0.099  0.099 2.090 0.200 0.097 0.102 0.09 0.100  0.100  0.099  0.098
Na,O 0.056  0.056 0.051 0.046 0.067 0056 0.049 0.052 0.054 0.058 0.061 0.048  0.05
K,0 0.065 0.092 0.057 0.042 0125 0048 0.081 0.178 0.092 0.069 0.086 0.092 0.067
P,0; 0.016 0.072 0.009 0.009 0029 0026 0015 0018 0012 0014 0.033 0.016 0.0l
IOENT 0.144 0952 0.026  0.029 1.49 0.024 0.02 0.322 0.013 0.013 0.025 0.031 0.024
JES e 99.84 99.78 99.84 9984 99.76 99.81 99.85 99.82 9930 98.73 9896  99.80  99.82
Al* 0.15 0.10 0.13 0.05 0.16 0.07 0.12 0.30 0.09 0.08 0.16 0.13 0.08
1 : TFe=0.8998 x Fe,05+Fe0; Al¥=Al/(Al+Fe+Mn)
®2 BTHEREMETRANER (x10°)
Table 2 Trace element compositions of siliceous rocks in Moding Formation (x10™)
e SIL SIL SIL SIL SIL SIL SIL SIL SIL SIL SIL SIL SIL Ko
01 02 03 04 05 06 07 08 09 10 11 12 13
Cr 27.6 344 20.4 35.2 57.7 52.7 534 36.5 344 30.3 45.2 44.5 29 185
Ni 21.9 21.2 15.0 13.8 22.5 10.8 53.8 19.6 144 16.8 20.6 16.7 13 105
Rb 5.00 3.71 3.00 2.40 4.86 2.20 3.67 6.46 5.53 3.11 3.34 3.26 3.84 32
Ba 137 574 46.2 134 510 254 81.9 230 7360 14100 11600 451 212 250
Th 1.23 0.56 0.48 0.26 0.59 0.24 0.62 1.16 0.62 0.43 0.60 1.16 0.63 3.5
U 2.12 3.86 2.07 1.02 2.08 2.16 0.56 4.7 7.34 5.08 5.31 4.77 2.16 0.91
Nb 0.71 0.75 0.52 0.35 0.90 0.38 0.57 1.28 0.58 0.42 0.65 0.66 0.4 11
Mo 7.08 1.76 6.30 4.38 2.85 2.01 3.88 2.54 2.54 2.95 2.85 3.83 3.13 1
As 4.46 9.84 2.86 2.01 3.6 3.17 3.66 11.80  5.73 5.06 7.78 5.59 9.71 1
Sh 8.22 14.1 4.25 3.24 12.4 3.88 7.76 45.2 17.7 3.66 4.74 5.44 6.25 0.20
Sr 7.56 8.76 2.36 3.03 25 9.96 4.79 8.15 17.8 76.2 32 5.59 3.53 260
AY 50.3 327 58.1 43.4 196 24 30.3 180 146 114 151 278 58.3 230
Zr 7.32 6.70 5.80 3.96 7.73 3.78 6.07 12.6 9.92 4.81 8.2 8.24 4.44 100
Hf 0.29 0.24 0.21 0.15 0.27 0.16 0.26 0.49 0.28 0.17 0.29 0.32 0.15 3
Cu 23.1 24.8 24.8 18.3 40.3 29.2 46.6 44 28.3 28 28.5 26.6 21.1 75
Co 2.03 23 2.44 2.37 2.72 2 274 2 2.32 2.46 2.05 2.36 2.11 29
Y 696 754 295 372 535 6.09 306 9.66  6.05 14 134 6.11 2.83 20
Se 1.49  0.80 1.84 0.8l 0.82 055 1.62 3.2 2.97 1.52 1.80 238 295 0.10
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Table 3 Rare earth element compositions of siliceous rocks in Moding Formation (x10°)

B SILO1  SILO2  SILO3  SILO4  SILO5 SILO6  SILO7  SILO8  SILO9  SIL10  SIL11  SIL12  SIL13
La 4.37 4.39 2.62 1.75 3.56 2.33 3.03 6.21 1.90 1.16 3.53 4.20 2.01
Ce 6.47 4.26 3.89 1.88 3.53 1.81 4.14 7.84 2.99 2.85 8.43 5.72 2.89
Pr 1.02 1.14 0.66 0.32 0.70 0.71 0.76 1.49 0.54 0.49 1.71 0.98 0.46
Nd 3.90 5.04 2.49 1.35 2.80 3.13 3.06 6.19 2.62 2.74 8.89 3.72 1.77
Sm 0.88 1.12 0.50 0.32 0.57 0.75 0.60 1.26 0.81 0.97 2.29 0.82 0.36
Eu 0.24 0.38 0.11 0.12 0.24 0.25 0.14 0.36 0.52 0.60 0.80 0.29 0.15
Gd 0.84 1.04 0.4 0.32 0.57 0.73 0.55 1.29 0.87 1.20 223 0.78 0.32
Th 0.16 0.17 0.062 0.059 0.096 0.13 0.082 0.24 0.19 0.26 0.41 0.14  0.054
Dy 1.04 0.99 0.35 0.39 0.59 0.84 0.42 1.62 1.29 1.97 2.59 0.87 0.30
Ho 0.21 0.19  0.067 0.083  0.12 0.17 0.071 034 0.25 0.44 0.51 0.16  0.058
Er 0.53 0.48 0.18 0.23 0.32 0.43 0.18 0.91 0.62 1.23 1.29 0.43 0.15
Tm 0.082 0.064 0.027 0.034 0.047 0.061 0.025 014 0.093 0.19 0.19  0.061 0.021
Yb 0.46 0.37 0.19 0.22 0.29 0.36 0.17 0.87 0.63 1.24 1.16 0.38 0.14
Lu 0.062 0.049 0.025 0031 0041 0.049 0024 012 0077 0.16 0.14 0.05 0.018

> REE 2026 19.68 1157  7.11 13.47 11.75 1325 28.88 1340 1550 34.17 18.60 8.70
LREE/HREE 4.99 4.87 7.89 4.20 5.50 3.24 7.71 4.22 2.33 1.32 3.01 5.48 7.20
Y/Ho 33.14 39.68 44.03 4482 4458 3582 43.10 2841 2420 31.82 2627 3819 48.79
Lay/Yby 0.70 0.88 1.02 0.59 0.91 0.48 1.32 0.53 0.22 0.07 0.22 0.82 1.06
Lay/Cey 1.41 2.15 1.40 1.94 2.10 2.68 1.53 1.65 1.32 0.85 0.87 1.53 1.45

8 Ce 0.71 0.44 0.68 0.58 0.51 0.32 0.63 0.59 0.68 0.83 0.74 0.65 0.69

8 Eu 1.31 1.66 1.16 1.77 1.98 1.59 1.15 1.33 2.92 2.62 1.67 1.71 2.08
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Fig. 5 Discriminant diagrams for siliceous rocks in Moding Formation (a after Adachi et al.. 1986 b after Murray, 1994)
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Fig. 6 Discriminant diagrams of depositional environmentforsiliceousrocksinModing Formation (after Murray, 1994) Formation
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Table 4 Geochemical values of siliceous rocks in comparable stratainthe eastern part of Nanning and adjacent area
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