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Geochemistry and Provenance of the Upper Devonian Shaliushui
Formation in Jingyuan County Gansu Province

XU Yadun'®> DU Yuan-sheng' > YANG Jiang-hai’ CHEN Jia-cai’

(1. Key Laboratory of Biology and Environment Geology of Education Ministry Wuhan 430074;
2. Faculty of Earth Science China University of Geosciences Wuhan 430074;
3.103 Geological Team Guizhou Province Bureau of Geology and Mineral Exploration Tongren Guizhou 554300)

Abstract Sedimentary geochemistry of detrital rocks from the upper Devonian Shaliushui Formation in Jingyuan
Gansu suggest that sandstone contain higher SiO, and plagioclase content than mudstone; Mudstone however occupy
higher femic mineral and mineral K-bearing than sandstone. All samples are depleted in Nb Ta and Sr elements.
Some of sandstones are enriched with Zr and Hf elements with strong negative Eu anomalies and others are depleted
in Zr and Hf without negative Eu anomalies. All mudstones display enrichment of Ni and Cr elements with strong
negative Eu anomalies. Characteristics of samples from the Shaliushui Formation show that rocks in the source consist
of the basic and acidic rocks with ancient sediments recycled from passive continental margin. And source underwent
middle intense chemical weathering ( CIA: 74 ~81) . Tectonic setting discriminations suggest that rocks in the source
were mainly formed in the continental arc and active continental margin with minor the oceanic arc and passive conti-
nental margin. Evidences combining tectonic discriminations and comparisons with potential provenances revealed that
sediments in the Shaliushui Formation were derived mainly from the North Qilian Continental arc and the Central Qil-
ian Block with minor the North Qilian subducted complex and North China Plate. Integrated in the sedimentary evo—
lution from the upper Ordovician to Lower and Middle Devonian and igneous rocks the North Qilian Orogenic Belt
completed the transfer from compression to extension during the Late Devonian which indicate that the upper Devoni—
an Shaliushui Formation is the sedimentary record of this process.

Key words Shaliushui Formation; sedimentary geochemistry; provenance; Gansu province; the North Qilian Oro—

genic Belt



54 29

1

Table 1 Geochemical data of clastic rocks from the Shaliushui Formation in Jingyuan county Gansu province

shl474 shl204 shl224 shl244  shl-39  shl42  shl44  shl46  shl48  shl49  shl-51 shl-282 shl-304 shl33  shl35 shl454 PAAS

Si0, 62.97 56.02 39.01 51.39 48.85 59.71 59.43 58.22 61.99 59.12 59.44 62 39.15  84.37 75.43 59.93 62.8
Tio, 0.64 0.65 0.47 0.57 0.55 0.52 0.61 0.55 0.49 0.66 0.64  0.64 0.32 0.1 0.74 0.8 1.00
Na,0  0.16 0.19 0.14 0.15 0.18 0.14  0.16 0.16 0.13 0.17 0.16  0.15 0.16  0.28 0.13 0.14 1.20
MgO  2.49 4.07 2.49 2.78 2.7 2.37 3.05 2.58 2.59 3.44 2.95 3.17 1.66 1.14 2.67 2.11 2.20
ALO; 9.54  16.93 9 10 10.59 8.4 11.02  9.71 9.07 11.98 10.14  10.7 6.16 6.22  10.42  6.98 18.9
MnO  0.12 0.04  0.34 0.14  0.08 0.09 0.07 0.07 0.1 0.06 0.07 0.07 0.36 0.03 0.04  0.11 0.11
P05 0.12 0.12  0.08 0.12 0.09 0.1 0.11 0.11 0.08 0.12 0.11 0.12 0.07 0.03 0.16 0.15 0.16
K0 2.18 4.59 2.3 2.42 2.79 2.05 2.75 2.49 2.04 2.94 2.53 2.48 1.4 1.12 1.81 1.53 3.70
Ca0  8.51 2.3 21.88 13.58 14.82 11.55 8.37 11.09  9.99 7.23 9.32 6.79 26.19 2.07 1.84  13.34  1.30
Fe,05T 4.06 8.72  4.90 5.07 4.35 3.25 4.61 3.89 2.87 5.09 4.35 5.11 2.40 1.40 2.45 2.71 6.5
H0+ 2.68 4.82 2.7 2.68 3.02 2.45 3.12 2,74 2.83 3.48 2.98 3.16 2.04 1.74 3.25 2.14 -
CO, 6.86 .71 16.71 11.15 11.94 9.35 6.67 8.36 7.76 5.67 7.26 5.67 20.1 1.43 1.11 9.95 -
Total 100.3  100.2  100.0  100.1  100.0  100.0 100.0 100.0 ~ 99.9  100.0  100.0 100.1 100.0 ~ 99.9  100.0 ~ 100.0 -

Se 10.86 17.96  9.34  11.59 10.63 9.08 10.80 10.28 8.80 13.03 10.68 11.80  6.62 3.17  12.69  9.78  16.00
V. 72,72 131.34 63.25 70.70 58.61 53.47 58.78 60.15 45.82 68.98 57.29 71.57 42.20 24.40 57.79 52.40 -
Cr 70.80 96.71 52.62 64.22 59.48 51.04 60.68 56.95 49.65 71.87 64.37 65.87 34.31 13.49 66.40 65.01 110.00
Co 11.46 17.73 11.05 13.30 12.98 11.04 12.52 11.79 10.27 15.20 12.05 12.26 7.84 2.52 8.25 9.74 -
Ni 2491 48.14 25.27 30.44 29.25 24.96 27.44 27.36 22.27 34.19 27.57 31.35 15.78 6.51 22.30 22.30 55.00
Ga 11.61 25.34 12.11 13.50 13.13 11.41 13.44 13.52 10.88 15.73 12.15 14.75 7.50 6.13 10.28 9.06  20.00
Rb  77.69 187.71 85.95 95.10 99.94 75.85 94.51 94.33 70.06 113.51 89.30 94.24 47.09 30.64 53.88 58.72 160.00
Sr 68.36  88.21 156.74 100.40 128.64 108.26 108.25 122.76 89.36 100.33 102.43 91.30 157.93 29.46 34.53 98.74 200.00
Y 30.95 27.65 26.41 30.10 24.54 27.64 21.13 24.79 24.66 26.13 24.63 24.88 18.29 7.51 22.45 39.01 27.00
Zr 300.12 115.97 103.75 191.66 129.70 215.14 180.86 162.35 196.78 211.62 313.83 193.08 85.05 49.40 309.24 815.27 210.00
Nb 11.66 13.94 8.52  11.23 10.40 10.07 10.79 10.65 8.89  12.41 10.97 11.91 5.47 2.25 1155 13.47  19.00
Cs 6.03 15.66 6.94 7.48 7.29 544 7.1 6.55 4.69 8.63 6.44 7.10 3.06 1.18 2.99 3.67 -
Ba 248.69 423.47 273.28 299.35 299.86 243.16 282.35 290.13 320.84 353.07 245.53 316.63 179.53 109.62 175.91 249.14 650.00
Hf  8.31 3.32 2.86 4.93 3.55 572 4.95 4.28 5.13 5.58 8.18 5.23 2.15 1.22 8.34  21.22  5.00
Ta  0.99 1.12 0.70 0.88 0.85 0.83 0.89 0.83 0.72 1.00  0.88 0.96 0.47 0.23 1.03 1.11 1.28
Pb  18.43 27.20 18.37 26.24 21.27 16.57 17.97 20.29 8.8 23.78 19.30 13.64 11.26 3.13 7.03 18.15 20.00
Th 1599 17.19 9.78 12.57 11.87 10.93 12.23 1L.21  9.39 14.37 14.17 12.94 5.35 3.40  20.32 22.02 14.60
U 2.44 8.42 2.78 4.02 2.34 2.53 2.39 2.62 1.68 2.63 2.51 3.61 6.65 0.97 3.96 5.37 3.10
La  37.33 47.98 36.50 39.63 32.62 31.99 31.45 33.40 26.43 35.32 31.55 35.53 19.04 18.41 33.20 43.28 38.20
Ce 69.97 89.72 68.21 72.88 54.73 57.95 56.11 58.47 48.81 65.05 58.37 63.84 36.96 33.85 61.72 83.55 79.60
Pr 8.51 10.64 7.78 8.46 7.17 7.47 6.71 7.36 6.08 8.07 7.29 7.74 4.06 3.52 7.16  10.27  8.83
Nd  31.44 38.08 28.64 31.34 26.69 28.30 25.07 27.45 23.01 30.23 27.02 29.37 14.97 12.25 25.57 38.34 33.90
Sm  6.33 6.86 5.54 6.09 5.57 5.82 4.85 5.65 4.91 6.14 5.33 5.61 3.12 2,19 4.87 7.81 5.55
Eu 1.16 1.42 1.14 1.22 1.02 1.18 0.94 1.11 1.01 .20 0.98 1.10 0.71 0.49 0.84 1.34 1.08
Gd  5.54 5.86 5.02 5.62  4.91 5.13 4.14 4.9 4.39 5.36 4.607 4.97 3.04 1.80  4.18 6.80  4.66
T 0.88 0.87 0.77 0.86 0.74 0.82 0.65 0.74  0.70 0.80 0.72 0.74 0.48 0.25 0.66 1.08 0.77
Dy  5.46 5.23 4.62 5.24 436  4.81 3.85 4.47 4.22  4.61 4.46  4.46 3.04 1.42 4.02 6.78 4.68
Ho 1.11 1.05 0.92 1.09 0.88 0.96 0.78 0.91 0.85 0.96 0.85 0.94 0.63 0.26 0.84 1.40 0.99
Er 3.24 3.03 2.60 2.97 2.52 2.74 2.22 2.47 2.35 2,60  2.46 2.65 1.71 0.72 2.33 3.99 2.85
Tm  0.55 0.50  0.43 0.52  0.40 0.43 0.36 0.41 0.38 0.41 0.42  0.44 0.27 0.12 0.38 0.66 0.41
Yb 3.33 3.13 2.52 3.12 2.49 2.82 2.28 2.58 2.39 2.68 2.65 2.62 1.64 0.75 2,44 421 2.82
Lu  0.48 0.45 0.37 0.45 0.38 0.41 0.35 0.38 0.36 0.41 0.41 0.40 0.26  0.11 0.36 0.64 0.43
CIA 71 75 75 76 75 76 76 75 71 76 76 71 75 74 81 71 69.00
Icv  1.37 1.34 1.58 1.49 1.38 1.41 1.40 1.38 1.33 1.42 1.46 1.47 1.49 0.99 1.14 1.53 0.85
Lay/Yby 7.57  10.37  9.77 8.59 8.84 7.67 9.32 8.74  17.48 8.92 8.05 9.17 7.86  16.69  9.19 6.95 9.72
Eu/Eu” 0.59 0.67 0.65 0.62  0.58 0.64  0.62 0.63 0.65 0.63 0.59 0.63 0.70  0.74 0.56 0.55 0.63
YREE 175.33 214.83 165.07 179.48 144.50 150.80 139.83 150.37 125.88 163.85 147.20 160.40 89.92 76.13 148.58 210.16 185.00

PAAS e % T uglg



