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Geochemical characteristics and tectonic implications of the early
Permian volcanic rocks from Ongniud Banner, Inner Mongolia
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Abstract; The Early Permian volcano-sedimentary sequences of Ongniud Banner consist mainly of andesite,
rthyolite, perlite, volcanic breccia, tuff, tuffaceous sandstone, siliceous rock. Rock assemblage and sedimentary
formations indicate that are of fore-arc basin sedimentary feature between subduction zone and island arc in Early
Permian. The volcanic rocks from Elitu Formation have Si0, =50.23% ~73.56% , Mg" =6.21 ~49.54, Na,O
+K,0=5.27% ~ 10. 73% , Na,0/K,0 =0. 36 ~ 4. 17, belonging to high-K cal-alkaline (HK CA) ~
shoshonite (SHO) series. The volcanic rocks are characterized with (La/Yb), =5.52 ~9. 89, mid-intensive
negative EKu abnormality, LILE enrichment such as Rb, K, La, Th and HFSE depletion such as P, Ti, Ta, Nb,
and indicating that magma was formed in the tectonic setting of the island arc and active continental margin
related to the plate subduction. R1-R2 diagram also indicates that volcanic rocks are generated at syn-collision or
post-orogenic period, perhaps representing the mid-later subduction stage of the Palaco-Asian Ocean Plate and
North China Plate. Taken together, it suggests that the region located still in the Palaeo-Asian Ocean, rather
than the intracontinental taphrogenic trough in Early Permian.
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Al HEBAT_ERRLEEIFAE(%)RRELE( X107 ) 4K
FESh YRS HNOO1 HNO002 HNO003 HNO004 HNO0O05 HNO006 HNOO7 DPZ001 DLGOO1 XPZ001 009H

WA g2 g 9 - b W T sz Pk
i E;iz ;*Zi;: Lt;i;ﬂ o Z;;;Z ﬁZE; T WEE weH ﬁ;j e
Si0, 68.95 71.12 73.56 68.35 72.52 50.25 59.06 61.64 74.83 69. 66 70.96
TiO, 0.32 0.31 0.28 0.53 0.46 1.47 1.54 1.04 0.28 0.42 0.58
Al, Oy 10.54 12.64 12.01 14.48 13.90 17.78 17.26 15.22 8.75 14.14 13.45
Fe, 0,4 7.06 4.41 2.85 5.18 3.33 10.55 7.99 7.36 5.41 4.51 2.23
FeO 0.80 0.78 0.94 0.61 0.37 1.05 0.72 0.43 0.80 0.55 0.22
TFeO 7.15 4.74 3.50 5.27 3.36 10.53 7.90 7.05 5.66 4.60 2.22
MnO 0.65 0.31 0.11 0.12 0.08 0.26 0.16 0.24 0.05 0.20 0.10
MgO 0.91 0.51 0.08 0.18 0.22 4.95 1.24 1.86 0.07 0.73 0.31
Ca0O 1.06 0.30 0.15 0.25 0.23 4.86 1.62 2.78 0.20 1.37 0.51
Na, O 3.53 3.46 4.52 3.73 5.18 4.25 3.98 3.41 2.24 2.80 6.24
K,0 4.20 4.49 4.28 4.83 1.52 1.02 4.00 3.79 6.17 3.50 4.49
P, 05 0.04 0.01 0.02 0.07 0.02 0.20 0.34 0.27 0.05 0.13 0.08
Total 98. 06 98.34 98. 80 98.33 97.84 96. 64 97.91 98. 04 98. 85 98.01 99.16
Na, 0/K,0 0.84 0.77 1.06 0.77 3.41 4.17 1.00 0.90 0.36 0.80 1.39
Na, O +K,0 7.73 7.95 8.80 8.56 6.70 5.27 7.98 7.20 8.41 6.30 10.73
Mg* 30.93 26.35 6.21 10. 69 18.73 62.61 36.07 49.54 4.21 35.61 33.20
Rb 85.20 82.40 61.40 107. 60 67.10 18.70 108.00  79.60 190. 80 74.20 57.00
Sr 141.40 84.30 48.00 90. 60 531.60 391.00 419.40 491.10 51.00 234.20 111.00
Ba 1249.00 1183. 60 742.30 828.20 588.10 398.70 789.80 816.40 196.60 841.00 926.00
Th 14.50 13.10 12.70 16.20 11.20 9.10 9.20 5.50 10. 60 9.20 5.32
U 2.83 3.33 3.28 4.38 5.25 0.90 3.25 2.50 5.95 3.35 2.33
Nb 11.90 13.30 20. 60 23.30 13.10 8.70 12.10 13.70 18.20 9.60 23.20
Ta 3.20 3.70 5.20 6.90 4.10 2.20 3.70 4.20 6.60 2.80
Zr 268.13 266.27 326.44 470. 89 312.52 138.96  329.08 360.54 217.95 222.36 882.00
Co 3.10 4.90 3.90 2.50 2.50 27.20 13.70 5.80 2.60 3.90 3.88
Ni 9.00 6.30 4.80 7.00 6.00 18.80 11.80 8.70 2.30 5.70 3.42
Cr 20.50 16.30 7.20 11.10 8.40 28.50 28.00 19.10 7.20 16.40 12.70
\Y 24.70 27.00 10.00 11.00 20. 60 84.20 91.40 49.20 7.50 31.40 25.90
Se 9.80 7.90 3.50 6.70 3.80 25.40 12.90 20.20 4.60 11.50 7.16
La 34.70 28.60 33.50 41.24 28.07 30.30 39.00 17.65 71.64 37.04 31.00
Ce 58.93 62.21 68.49 83.63 48.24 56.40 77.04 32.67 123.83 76.99 66.00
Pr 6.15 6.14 8.59 10.83 7.07 7.28 10. 14 3.88 14.42 9.43 8.58
Nd 20.95 21.24 33.27 41.52 26.39 28.47 40.94 15.83 53.52 36.96 31.80
Sm 3.15 4.01 8.19 10.28 5.52 6.79 10.51 3.26 12.06 9.04 6.42
Eu 0.56 0.11 1.66 2.11 0.75 0.96 1.92 0.98 3.39 2.39 1.75
Gd 2.96 3.93 8.78 11.33 4.08 4.36 10.67 3.39 13.48 9.57 5.83
Th 0.44 0.53 0.82 0.96 0.48 0.54 0.89 0.53 1.00 0.83 1.06
Dy 1.20 2.86 6.91 9.17 2.84 3.10 7.55 2.82 9.22 7.02 6.54
Ho 0.46 0.82 1.59 2.01 0.74 0.90 2.70 0.79 2.03 1.60 1.36
Er 0. 66 1.78 4.03 5.42 2.40 2.32 4.35 1.67 5.26 4.00 3.92
Tm 0.15 0.36 0. 66 0.86 0.45 0.46 0.69 0.30 0.82 0.63 0.60
Yb 0.63 2.45 4.34 5.70 2.97 3.24 4.53 1.93 5.20 3.98 4.03
Lu 0.19 0.42 0.72 0.95 0.40 0.60 0.73 0.34 0.85 0.64 0.63
Y 36.20 38.00 37.30 44. 60 33.50 22.30 36.50 44.80 34.40 30.10 28.90
SREE 131.12 135.47 181.54 226.02 130.40 145.71 211.66  86.03 316.72 200. 15 169.52
LREE 124.43 122.31 153.69 189.61 116.03 130.19  179.55 74.27  278.87 171.87 145.55
HREE 6.69 13.16 27.85 36.41 14.36 15.52 32.11 11.76 37.86 28.28 23.97
LREE/HREE  18.61 9.30 5.52 5.21 8.08 8.39 5.59 6.31 7.37 6.08 6.07
(La/Yb) y 39.78 8.36 5.54 5.19 6.79 6.70 6.18 6.57 9.89 6.68 5.52

3Eu 0.56 0.09 0.60 0.60 0.49 0.54 0.55 0.90 0.81 0.79 0.87
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