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Sedimentary Geochemistry and Tectonic Significance of Ordovician
Cherts in Sunan, North Qilian Mountains

DU Yuan-sheng, ZHU Jie, GU Song-zhu

Faculty of Earth Sciences, China University of Geosciences s Wuhan 430074, China

Abstract: The North Qilian orogenic belt in northwestern China is an elongate tectonic unit situated between the North China
plate in the north and the Qaidam plate in the south. It is a result of the collision of two plates during the Caledonian stage.
The Sunan area, from Baiquanmen to Bianmagou, is located in the western sector of the North Qilian mountains, crossing
three tectonic units (back-arc basin, island-arc and trench subduction complex) and three ophiolite zones (Baiquanmen-
Jiugequan, Dachadaban and Bianmagou). The Yingou Formation is distributed over the Sunan area, and consists of medium-
basic volcanic rocks, volcanic clastic rocks interspersed with cherts, marbles, metamorphic mudstone (slate or schist) and
sandstone. The geochemistry of the cherts shows that the cherts, coexisting with ophiolite from Bianmagou, Dachadaban,
Jiugequan and Baiquanmen, all formed the background of the continental margin basin. The rare earth elements show that
these cherts formed in the deep-water basin far from the continent., where terrestrial material had no obvious effect on them.
It is inferred that North Qilian orogenic belt was located in the tectonic background of an archipelagic ocean where a wide
multi-island ocean existed in the Ordovician,
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Fig. 1 Tectonic framework of North Qilian mountains (a) and simple section map from Baiquanmen to Bianmagou in Sunan
county (b)
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1
Table 1 Content of main elements of Ordovician chert from Sunan area 1072
Si0;  TiO; Al O3 Fe;O; FeO MnO MgO CaO Na,O KO P,0s H, Ot CO; >
Db8 1 69.63 0.34 9.44 0.71 2.47 0.09 1.53 4.26 4.41 0.46 0.10 0.61 5.84 99.89
Dbl4 2 87.78 0.15 2.30 1.28 0.93 1.21 0.80 1.68 0.55 0.97 0.16 0.94 1.18 99.93
Db17 3 90.49 0.09 1.32 1.50 0.72 1.06 1.16 1.02 0.11 0.66 0.09 1.04 0.69 99.50
Dbl18 4 93.78 0.06 0.80 1.21 0.98 0.87 0.63 0.16 0.08 0.32 0.05 0.82 0.10 99.86
Db19 5 91.61 0.09 1.42 1.15 1.08 1.38 0.69 0.29 0.25 0.77 0.11 0.92 0.08 99.84
Db21 6 79.42 0.33 3.97 7.71 0.18 1.15 1.20 1.83 0.98 0.40 0.12 1.44 1.13 99.86
Db29 7 74.63 0.65 9.79 0.83 4.40 0.08 2.48 0.40 1.42 2.26 0.19 2.52 0.16 99.81
Db30 8 70.75 0.76 12.04 2.88 1.50 0.04 1.70 0.54 2.70 3.67 0.12 1.94 0.32 98.96
Db31 9 86.22 0.16 3.02 3.17 0.47 0.12 0.65 2.07 0 0.34 0.65 1.42 1.54 99.83
D101 10 83.52 0.28 6.05 0.91 3.10 0.03 0.83 1.56 1.83 0.03 0.10 1.33 0.32 99.89
D102 11 83.85 0.30 7.23 0.40 2.07 0.04 0.75 0.73 3.22 0.04 0.12 0.95 0.18 99.88
J103 12 92.45 0.10 2.04 1.44 0.17 0.07 0.24 1.16 0.07 0.54 0.56 0.85 0.19 99.88
J201 13 87.52 0.14 1.93 1.61 2.63 0.26 1.24 2.09 0.03 0.02 0.11 1.34 1.30 100.22
J203 14 86.93 0.13 3.24 0.56 1.17 0.25 0.64 2.63 0.46 0.95 0.11 0.93 1.86 99.86
J303 15 87.46 0.07 1.65 1.18 0.63 0.11 0.33 4.17 0.12 0.63 0.02 0.66 2.84 99.87
J401 16 87.26 0.16 3.2 0.28 1.77 0.11 0.75 2.52 0.95 0.24 0.06 0.92 1.62 99.84
J402 17 90.41 0.12 2.41 0.17 1.83 0.10 0.68 1.44 0.66 0.19 0.06 0.92 0.89 99.88
J403 18  78.22 0.27 5.61 0.63 3.02 0.25 1.77 3.83 1.56 0.44 0.11 1.63 2.51 99.85
J505 19 78.62 0.34 7.51 3.15 1.88 0.30 1.50 0.93 1.32 1.84 0.20 1.80 0.44 99.83
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Hg. 2 Diagrams of major elements (a—e) and shale-normalized REE pattern (f) of Ordovician cherts in Baiquanmen, Sunan
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Fig. 3 Diagrams of major elements (a—e) and shale-normalized REE pattern (f) of Ordovician cherts in Jiugequan, Dachad-

aban, Bianmagou of Sunan
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Table 2 Content of rare earth elements of Ordovician chert from Sunan area 107°

Db8 Dbl4 Dbl7 Dbl8 Dbl9 Db21 Db29 Db30 Db3l D101 D102 J103 J201 J203 J303 J401 J402 J403 J505

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

La 5.36 9.74 5.09 3.58 6.50 19.9 15.2 38.9 19.6 6.06 5.51 9.52 10.4 8.15 3.00 10.3 9.21 13.5 16.8
Ce 10.9 18.2 8.22 5.73 11.4 40.3 33.1 71.8 26.1 10.5 9.89 15.4 17.9 14.2 6.58 15.9 12.7 23.7 33.8
Pr 1.66 2.11 1.04 0.62 1.31 5.60 3.99 9.32 4.74 1.43 1.40 2.12 2.69 1.85 0.60 2.03 1.71 2.94 4.13
Nd 7.84 8.53 4.24 2.67 5.40 23.1 14.6 33.2 19.8 6.38 6.31 8.41 11.1 7.20 2.52 7.73 6.69 11.2 15.8
Sm 2.36 1.70 0.99 0.54 1.06 5.12 2.78 5.96 4.30 1.60 1.69 1.8 2.60 1.59 0.64 1.65 1.23 2.15 3.35
Eu 0.79 0.41 0.22 0.17 0.31 1.39 0.67 1.19 1.21 0.43 0.41 0.50 0.52 0.38 0.18 0.41 0.34 0.49 0.74
Gd 2.84 1.97 1.01 0.53 1.21 5.12 2.65 5.84 5.05 1.80 1.92 2.04 2.46 1.71 0.71 1.58 1.30 2.31 3.15
Th 0.60 0.30 0.17 0.099 0.21 0.87 0.42 0.92 0.8 0.35 0.35 0.33 0.43 0.28 0.12 0.26 0.22 0.34 0.51
Dy 3.81 1.81 1.05 0.61 1.33 5.46 2.73 6.40 6.44 2.66 2.40 2.12 2.42 1.70 0.70 1.61 1.26 2.23 3.33
Ho 0.87 0.40 0.23 0.15 0.30 1.11 0.59 1.36 1.32 0.57 0.57 0.50 0.54 0.41 0.16 0.36 0.27 0.47 0.71
Er 2.28 1.09 0.63 0.41 0.83 3.01 1.76 4.01 3.93 1.90 1.73 1.38 1.41 1.05 0.46 0.95 0.77 1.37 2.08
Tm 0.32 0.17 0.09 0.065 0.12 0.38 0.26 0.53 0.53 0.29 0.27 0.19 0.19 0.16 0.077 0.13 0.11 0.20 0.29
Yb 2.09 1.13 0.59 0.46 0.83 2.69 1.98 3.95 3.85 2.00 1.90 1.39 1.19 1.04 0.63 0.91 0.83 1.37 1.91
Lu 0.34 0.19 0.10 0.08 0.13 0.36 0.28 0.54 0.52 0.30 0.29 0.21 0.19 0.16 0.11 0.15 0.14 0.21 0.30
Y 19.8 11.2 7.03 4.53 8.54 22.8 13.8 32.2 38.6 13.9 15.0 14.3 12.6 10.9 5.27 9.06 7.22 11.7 16.3

ICP-MS
3
Table 3 Parameters of the litho-chemistry from Ordovician chert from Sunan area
Db8 Dbl4 Dbl7 Dbl8 Dbl9 Db21 Db29 Db30 Db31l D101 D102 J103 J201 J203 J303 J401 J402 J403 J505
1 2 3 4 ) 6 7 8 9 10 11 12 13 14 15 16 17 18 19

A; 61.58 58.86 30.72 20.25 39.52 137.3 94.85 216.1 136.9 50. 24 49.65 60. 34 66.68 50.81 21.77 52.95 44.01 74.14103. 2
Ay 0.79 0.87 0.77 0.82 0.85 0.83 0.93 0.82 0.59 0.78 0.78 0.75 0.73 0.80 1.06 0.74 0.69 0.82 0.88
A; 0.25 0.84 0.83 0.91 1.00 0.95 0.74 0.95 0.69 0.59 0.96 2.36 1.28 0.90 0.60 1.10 2.94 0.88 0.89
A, 112 1.22 1.41 1.01 0.91 0.87 1.05 1.24 1.52 0.77 0.97 1.11 0.95 0.98 0.80 1.48 1.37 0.79 0.87
As; 0.811 0.608 0.473 0.356 0.509 0.441 0.667 0.400 0.562 0.684 0.807 0.667 0.400 0.736 0.571 0.649 0.627 0. 688 0. 690

As 0.81

0.49 0.37 0.28 0.36 0.40 0.73 0.80 0.55 0.68 0.80 0.65 0.39 0.70 0.56 0.68 0.62 0.67 0.68

A1 = ZREE,AZ :Ce/Ce * ;A3 :LaN/YbN ;Ar1 :LaN/CeN H A5 :Al/(AL+Fe) ;AG :Al/(Al+Fe+Mn)

Lax/Yby  0.22~0. 61, 0. 41,
4
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