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SEDIMENTARY ENVIRONMENT AND GEOCHEMISTRY OF THE MIDDLE
JURASSIC WANBAO FORMATION IN SUOLUN AREA,
MIDDLE DAXINGANLING MOUNTAINS
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Abstract: To further research the tectonic settings of Mesozoic fault basin in Daxinganling Mountains, on the basis of
field geological survey and petrogeochemical analysis, this paper systematically studies the sedimentary environment
and geochemical properties of Middle Jurassic Wanbao Formation in Suolun area. The results indicate that Wanbao
Formation is a set of continental sedimentary clastic rocks distributed in the intermountain fault basin, with the
sedimentary environment of braided river delta facies. The Wanbao Formation is geochemically characterized by
enrichment of LILEs (Th, U, LREE), Zr and Hf, and depletion of HFSEs (Nb, Ta, P, Ti), as well as Ba and Sr. The
REE patterns reveal right-dipping LREE enrichment. The sediment provenance mainly comes from acid-intermediate
magmatic rocks, with the characteristics of continental island arc tectonic setting, which may be related to the
southward subduction and back-arc extension of Mongolia-Okhotsk Ocean.
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Geological map of Suolun area in middle Daxinganling Mountains

1—55 P & (Quaternary ) ; 2— N FAZEG Y4240 (Lower Cretaceous Guanghua fm.); 3— N 258 e T.41 (Lower Cretaceous Longjiang fm.); 4—F 4248
FIEE %4 (Lower Cretaceous Baiyingaolao fm.); 5S— FARF I B4 (Upper Jurassic Manitu fm.); 6— FARZ G5l ve Sk SR8 4] (Upper Jurassic
Manketouebo fm.); 7—HRZ F 74 (Middle Jurassic Wanbao fm.); 8— F " BHMIGL (Upper Permian Linxi fm.); 9—f —F S W20 (Middle
Permian Zhesi fm.); 10— F &5t KA ZE4] (Lower Permian Dashizhai fm.); 11— ¥ IE K AL X % (Early Cretaceous syenogranite ) ; 12—5- F J 4t
Z KK (Early Cretaceous monzogranite); 13— [1HEHWAE K N A (Early Cretaceous granodiorite); 14— 1AL K BEZS (Early Cretaceous
granite porphyry); 15— 34 1E K BEE (Early Cretaceous orthophyre); 16—Wi%d (fault); 17— 1H {3 & (profile location); F1—3& 5 -5 4 &l B 4
(Tayuan-Xiguitu fault); F2—4{ A 11 - 2 30] W7 24 (Hegenshan-Heihe fault); F3—P5 7 A {8 - 4E 75 W7 24 (Xar Moron-Yanji fault); F4—7 i —FF J5i 7 34
(Chifeng-Kaiyuan fault) ; FS—#tPHTWZ4( Mudanjiang fault)
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Table 1 Contents of major and trace elements in the sandstones from Wanbao Formation

s TWT03-1 TWT03-2 TWTO03-3 TWTO03-4 TWT03-5 PM111-38-1 PM111-38-2 PM111-39-1 PM111-39-2
SiO, 62.16 62.04 61.88 62.30 61.81 70.73 71.72 63.57 66.81
TiO, 0.98 0.96 0.99 0.97 1.00 0.33 0.43 0.65 0.68
AlLO, 15.57 15.56 15.60 15.54 15.52 13.37 13.84 19.63 15.89
Fe,04 1.70 1.92 1.92 1.67 157 0.46 0.21 1.42 0.89
FeO 3.62 341 3.46 3.59 3.86 2.38 2.34 3.32 5.17
MnO 0.09 0.09 0.09 0.09 0.09 0.23 0.14 0.05 0.06
MgO 2.45 2.55 2.40 2.40 2.45 0.59 0.51 1.18 113
CaO 4.12 3.94 4.09 3.82 4.20 4.29 3.50 0.31 0.52
Na,0 4.02 4.19 3.92 4.02 3.84 3.92 3.65 0.77 1.44
K0 3.10 3.11 3.10 3.08 3.06 243 2.23 5.69 441
P20s 0.23 0.23 0.23 0.23 0.23 0.08 0.07 0.04 0.08
LOI 2.07 2.07 2.09 2.07 1.97 0.86 1.03 3.40 271
Total 100.11 100.07 99.77 99.78 99.60 99.67 99.67 100.03 99.79

Zr 209 212 211 207 211 142 200 260 276
Hf 421 4.22 4.15 4.22 4.16 3.09 3.31 6.39 5.02
Nb 10.6 10.6 9.82 10.6 10.9 10.0 118 16.7 16.2
Ta 0.23 0.59 0.49 0.51 0.58 0.76 0.63 1.78 1.98
Th 9.16 9.13 9.26 8.98 9.13 12.3 13.2 19.2 145
Co 19.5 19.0 19.1 19.2 19.4 11.2 11.2 10.3 17.8
Cr 26.3 28.0 235 28.2 26.5 15.4 17.6 31.0 32.0
Ga 17.0 16.8 17.2 17.2 17.9 14.8 15.6 25.4 19.1
Rb 69.7 71.6 744 69.9 66.4 63.0 67.9 223 207
U 1.46 1.47 1.43 1.46 1.52 2.56 3.12 521 4.70

75.4 74.6 74.8 75.9 80.6 28.9 30.8 64.4 54.6
Sc 14.8 15.0 151 15.2 15.2 8.33 7.83 15.3 111
Sr 624 624 622 630 617 437 299 76.5 66.5
Ni 21.2 20.5 19.6 19.1 19.2 9.81 9.38 18.8 25.6
Ba 866 897 879 931 872 457 405 748 501
La 26.60 27.75 26.66 27.04 27.2 28.4 3291 44.40 34.32
Ce 56.96 54.20 53.58 54.08 54.6 50.5 63.66 93.56 73.90
Pr 6.53 6.93 6.67 6.81 6.8 6.6 7.42 10.96 8.62
Nd 25.42 26.57 26.02 26.19 26.5 255 26.95 41.54 32.94
Sm 5.17 531 5.22 5.24 5.33 5.06 5.19 8.21 6.78
Eu 1.33 1.52 1.45 1.35 1.30 1.06 0.98 1.27 0.95
Gd 4.36 4.46 4.36 4.27 4.46 4.43 4.56 6.93 5.76
Th 0.63 0.61 0.61 0.62 0.61 0.68 0.65 1.06 0.85
Dy 3.35 3.62 3.39 3.40 3.48 4.19 3.88 6.57 5.01
Ho 0.68 0.65 0.66 0.67 0.66 0.77 0.75 131 1.01
Er 2.15 2.19 2.14 2.09 211 274 2.51 443 3.36
Tm 0.29 0.29 0.28 0.28 0.29 0.40 0.38 0.61 0.49
Yb 1.83 1.86 1.83 1.84 1.86 2.47 2.57 4.18 3.16
Lu 0.27 0.27 0.28 0.28 0.27 0.38 0.37 0.61 0.47
Y 20.47 20.11 19.82 19.79 19.7 25.8 23.37 41.12 31.02

D EAA - AR BTIRARASILH 7 BORH I B A o0 S BB : EHLE N %, IRy 107,
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Table 2 Comparison of parameters between clastic rocks from Wanbao Formation in

Suolun area and sandstones under various tectonic settings

T 5 YR IX 25 La/10® Ce/10°® > REE/10°® La/Yb S LREE/ Y HREE
RIEE IR EUIEA TP 8+17 19+3.7 58+10 42+13 3.8+0.9
NGRS PIEEp 4N 27+4.5 59+8.2 146+20 11.0+3.6 7.7£1.7
IEIPNGRIES 2 9id vl 37 78 186 12.5 9.1
EIPNIE FLIE A 39 85 210 15.9 8.5
R XA T 30.6 61.7 1515 13.2 8.5

PESCHR[ 22 ].
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