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Fig. 2 Basic sequences of the Badu Formation
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Fig. 1  Geological sketch map of the study area
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Fig. 3 Macroscopic outcrop and micrograph of Badu Formation sandstone

Q— A Y% Pl—AH A1 s Mus— [ = B Si—REJR 7+

*1 BHEMEITETE (%) HMETE(10°)HHER Li 2.9 15.4 18.8 29.6 8§ 271 37 39
Table 1  The contents of major elements (%) and trace elements Ni 10.6 88 10.5 18.8 19 59 78 85
(10°) of Badu Formation sandstones Se 1222 12.4 1.4 12.8 19.5 14.8 8 6
2018X 2018X 2018X 2018X kit K Wahk Highik fa 10504 0.66 064
B . ] . . Tl 0.37 0.44 0.43 0.43
VI-17  -18 VI-19 VI-20 &3k B9k Rhih4 kb4
: v 39.7 30.6 31.9 511
$i0, 79.99 77.9 80.32 76.47 58.83 70.69 73.86 81.95
. Ce 35.4 38.5 20.8 46.6 19 59 78 85
Ti0, 0.38 0.41 0.38 0.43 1.06 0.64 0.46 0.49
Dy 2.06 1.82 2.16 2.32
ALO, 9.56 9.61 9.32 10.4 17.11 14.04 12.89 8.4l
Er L13 106 118 1.32
Fe.0, 1L72 2209 1.66 1.06 1.95 1.43 1.3 1.32
Eu 0.98 0.64 0.65 0.82
Fe0 0.7 0.52 0.72 1.72 5.52 3.05 1.58 176
Gd 2.51 2.31 2.45 3.14
MnO 0.04 0.04 0.03 0.05 0.15 0.1 0.1 0.05
Ho 0.4 0.36 0.41 0.46
Mg0 .24 1.59 1.4 1.89 3.65 1.97 1.23 1.39
La 178 19.7 16 23 8 27 31 39
Ca0 118 1.43 118 1.4 58 2.68 2.48 1.89
Lu 0.17 0.15 0.18 0.18
Nay0 1L73 149 1.46 1.87 4.1 3.12 2.77 1.07
Nd 15 157 14 18.9
K0 203 2.33 215 2.08 1.6 1.89 2.9 171
Pr 4.18 4.38 3.88 5.22
P05 0.11 0.13 0.12 0.13 0.26 0.16 0.09 0.12
. Sm 2.78 2.77 272 3.46
pek i .71 2.72 1.89 2.93
™ 0.34 0.3 0.35 0.4
Total 100.39100.26 100. 64 100. 43
Tm 0.15 0.14 0.17 0.18
Rb 62.5 67.4 68.3 68.4
Y 10.9 9.54 1.3 12.6
Ba 936 469 370 298
Yh .22 .07 12 1.26
Th 3.8 3.4 3.6 45
Fe,0T+MgO  3.74 4.26 3.86 4.86 173 6.79 4.63 2.89
U L37 L13 134 1.3
ALOYSIO,  0.12 0.12 0.12 0.14 0.29 0.2 0.18 0.1
Nb 2.1 3.9 416 519 2 85 10.7 7.9
KONaO 117 1.56 1.47 111 0.39 0.61 0.99 1.6
Ta L0S 0.4 0.66 0.64
ALOY/(Ca0+Na0) 3.29 3.29 3.53 3.18 1.72 2.42 2.56 4.15
Pr 418 4.38 3.88 5.22
SREE  84.12 88.9 75.15 107.26 58 146 186 210
Sr 98.6 54.7 S7.6 49.6
LREE  76.14 81.69 67.05 98
7r 164 97.8 126 123
HREE 7.98 7.21 8.1 9.26
Hf 35 2.8 3.3 315
IREE/HREE  9.54 11.33 8.28 10.58 3.8 7.7 9.1 8.5
Sm 2.78 2.77 2.72 3.46
LavYby  10.47 13.21 9.56 13.09 28 7.5 85 10.8
Eu 0.98 0.64 0.65 0.82 SFu L1 0.75 0.75 0.75 1.04 0.78 0.6 0.56
Ti 2200.0 2460.54 2284.1 2.371.85 Se/Cr 032 0.38 0.34 0.26 0.6 0.3 0.3 0.2
Co 4.2 18.6 233 20.5 18 12 10 5 Th/Sr 0.04 0.06 0.06 0.09 0.2 0.9 2.6 3.1
Cr 38.5 323 33.6 48.4 Th/U 2.77 3.01 2.69 3.41 2.1 46 48 56
Cs 3.49 3.31 3.67 4.01 Z/HE 46,86 34.93 38.18 39.05 45.7 36.3 26.3 29.5
Ga 0.5 7.8 7.4 10.9

Hf 3.5 2.8 33 315 T RS9I KRG 89K 3l R R 1 2% Bl At % Bl R 05T SR 13 ]
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Fig. 5 Discriminant diagram of clastic rock tectonic environment in terms of major elements
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GEOCHEMICAL CHARACTERISTICS, CONSTRAINTS ON
PROVENANCE AND TECTONIC SETTING OF EARLY
CARBONIFEROUS BADU FORMATION IN THE
WESTERN QINLING MOUNTAINS

ZENG Jun-jie, LI Kang-ning, YAN Kang, HUO Xing-da, ZHANG Jian-peng
(The Third Institute Geology and Mineral Exploration , Gansu Provincial Bureau of Geology and Mineral
Exploration and Dovelopment , Lanzhou 730050, China)

Abstract: Early Carboniferous Badu Formation in the West Qinling is a set of shore shallow marine
terrigenous clastic rock formation exposed to the north of Xiahe —Hezuo fault,and its main lithology is quartz
sandstone and feldspathic quartz sandstone. The maturity of sandstone is high,which has the characteristics:SiO,
and K,0 is higher, Al,O; and Na,O is lower. SiO, contents range from 7. 47% to 80. 32% ,78. 67% on average;
ALO; contents range from 9. 32% to 10. 4% ,9. 72% on average; K,O contents range from 2. 03% to 2. 33%,
2. 15% on average; Na,O contents range from 1. 46% to 1. 87% ,1. 64% on average. The total amount of rare
earth elements is relatively low,> REE contents range from 75. 15 x 107 to 107. 26 x 107, with an average of
88. 86 x 107 Tt can be seen from the chondrite standardization that the heavy and light rare earth differences are
obvious, Eu has obvious negative anomalies (6Eu = 0. 76 ~ 1. 13,with an average of 0. 65),Eu has positive
anomalies (Eu = 1. 17 ~ 1. 74, with an average of 1. 32) through the North American shale standardization,and
Nb,Ta,Ti, HREE and Sr have high field strength loss,Rich in large ion lithophile elements as Rb,U,Th and
Zr,it has similar distribution with the continental upper crust and PAAS. According to the geochemistry of the
major and trace elements of the clastic rocks and the comprehensive judgment of the regional geological
background,the structural background of the source area of Badu formation in the Early Carboniferous is the
active continental margin and the continental island arc,and the clastic rocks are mainly from the stable
sedimentary rock area,which is mainly provided by the North Qinling Orogenic Belt,possibly the pre Devonian

gyrating sediments or the uplifted basement rocks.

Key words: West Qinling; Badu Formation ; provenance ;tectonic setting





