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Geochemical characteristics of Early Carboniferous volcanic rocks in Hongyan
area of northwestern Xiao Hinggan Mountains and their geological significance

LIU Ge, LU Xin-biao, ZHANG Lei, CAO Xiao-feng, CHEN Ying, CHEN Chao, LIU Hong and CHEN Jun
(Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China)

Abstract: Early Carboniferous arc volcanic rocks lie in Hongyan area of northwestern Xiao Hinggan Mountains.
The volcanic rocks consist of basalt, andesite, dacite and rhyolite. Petrological and geochemical studies indicate
that the volcanic rocks are of typical calc-alkaline type and display relatively high-K features. They are enriched
in LREE (LREE/HREE=4.19~13.83) and LILE (Rb, Ba, Th and U) with obvious depletion of Nb, Ta and
Ti, which suggests an active continental margin environment. The authors hold that the volcanic rocks of
Hongyan area were derived from partial melting of enriched lithosphere mantle and experienced mainly crystal-
lization differentiation with a small extent of lower crust assimilation( AFC-type processes). In combination with
regional structures and geochemistry of volcanic rocks, it is concluded that the Early Carboniferous volcanic rocks
of Hongyan area were probably formed in a pre-collision subduction environment and might have been related to
the collision and collage between Erguna-Xingan and Songnen blocks.
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Table 1 Major elements wy %  and rare earth elements wy 10~ ® of volcanic rocks in Hongyan area

Cm-2 Cm4 Cb-1 Cb2 Cb3 Cb4 Cb5 N33 N32 Cm3 Cm5 H9 H9% H-105 H-110
SiO, 52.98 49.39 53.06 63.60 68.77 59.44 62.59 66.90 69.15 70.05 75.61 70.64 71.72 72.92 73.78
TiO, 1.02 1.53 1.49 0.69 0.51 0.95 0.87 0.61 0.53 0.46 0.38 0.39 0.36 0.15 0.37
ALO; 15.84 17.88 17.19 16.40 15.53 18.00 18.67 14.99 14.33 15.29 11.22 13.81 13.26 14.26 12.92
TFe, 05 7.35 9.67 10.64 4.82 2.73 5.60 6.8 5.07 4.17 2.86 3.49 3.56 3.45 2.8 2.71
MnO 0.15 0.30 0.16 0.07 0.04 0.08 0.15 0.13 0.11 0.10 0.13 0.11 0.11 0.10 0.09
MgO 7.44  3.26 4.98 3.50 1.45 3.35 3.01 0.95 0.8 0.53 0.23 0.51 0.47 0.09 0.45
CaO 7.21 8.33 7.17 3.14 1.93  3.02 1.33 1.18 1.61 1.44 0.25 1.77 1.73 0.54 0.64
Na,O 3.96 1.33  3.23 4.31 3.94  5.52 3.64 3.74 4.24 5.07 3.34 4.72 4.51 5.42 4.01
K,O 2.28 3.45 1.31 3.10 2.8 1.21 2.31 4.44 3.06 3.37 5.09 3.33 3.25 3.56 4.54
2,05 0.3¢ 0.55 0.34 0.23 0.16 0.23 0.19 0.18 0.13 0.10 0.03 0.11 0.10 0.04 0.07
LOI 6.31 2.25 3.59 4.33 1.80 2.34  3.00 1.28 .22 0.44 0.19 0.95 1.10  0.38 0.37
Total 99.88 98.09 99.84 99.82 99.82 99.82 99.74 99.47 99.36 99.88 99.95 99.90 100.06 100.29 99.95

Mg* 67 40 48 59 51 54 46 27 28 27 12 22 21 6 25
Na,O K,O .74 0.39 2.48 1.39 1.40 4.56 1.58 0.84 1.39 1.50 0.66 1.42 1.39 1.52 0.88
Sc 16 17 23 9 4 11 16 14.9 12.9 11 8 10.39  9.71 8.76  10.48
\% 166 270 231 103 48 98 169 32 26.4 21 15 20.8 18.26 2.6 17.2
Cr 350 10 600 120 20 40 70 10.3 10.2 10 30 4.37 3.48 3.08 4.44
Co 30 26 35 15 8 16 16 6.2 5.68 2 <1 2.67 2.44 0.76 1.99
Ni 200 1 132 64 7 21 28 5.80 7.39 <1 1 3.13  2.62  2.40 3.62
Ga 18.1 22.9 17.3 19 18.2 18 234257 22 22.1  22.8 30.03 29.73 33.66 55.47
Rb 52.5 157 21.3  86.8 129.5 35.1 103 173 122 109.5 159.5 84.3 78.34 90.09 147.8
Sr 1355 811 579 514 649 390 482 146 200 277 19.3 168.4 172.4 110.3 130.7
Y 17.7 21.7 25.8 12.5  13.3  23.2  21.7 40 40.7  49.2 111.5 56.41 49.32 41.28 48.26
Zr 135 169 146 152 174 246 153 365 367 350 1070 434.7 412.2 487.5 488.4
Nb 4.8 8.6 6.3 5.5 7.9 15.8 7.7 15.1 15.6  17.3 50.9 17.93 16.79 18.17 20.26
Ba 6900 818 434 785 816 502 550 1071 937 1510 99.1 874 956 1323 119%
La 34.4  27.3 17.2 25 30.2 30.6 22.9 37.6 39.3 43.4 51.6 41.39 42.56 36.57 52.58
Ce 74 59.4 40.3 50.8 57.9 61.5 49.2 80.8 81.4 8.1 129.5 93.2 89.8 100.1 114.5
Pr 9.4 7.71  5.33  6.15 6.38 7 5.8 9.65 10.2  11.4 16.8 11.98 11.69 11.62 14.25
Nd 36.9 31.8 22.5 23.4 21.5 25 21.9  39.1 40.7 43.7 61.5 44.57 43.08 44.29 53.14
Sm 7.17 6.45 5.58 4.51 3.78 4.92 4.84 7.97 7.98 9.61 1575 9.18 8.60 8.16 9.49
Eu 1.93 2.1 1.66 1.27  0.95 1.36 1.3 2.16 2.15 2.81 1.84 1.72 1.60 1.74  2.15
Gd 5.08 5.09 5.4 3.45 271 4.38 4.21 7.4 7.38 8.53 15 8§.42 8.08 7.14 8.35
Th 0.6 0.69 0.77 0.41 0.37 0.63 0.62 1.2 1.2 1.27  2.58 .32 1.15 1.09 1.24
Dy 3.51 3.97 4.78 2.36 2.27 4.08 3.95 7.13 7.18 8.26 17.8 8.1 7.33  6.67 7.92
Ho 0.63 0.73 0.94 0.43 0.43 0.79 0.81 1.38 1.39 1.64 3.68 1.62 1.49  1.45 1.58
Er 1.72 2.04 2.73 1.16 1.27 2.36 2.46 4.02 3.99 4.8 11.6 4.37 4.22 4.12 4.53
Tm 0.23 0.28 0.37 0.16 0.17 0.31 0.34 0.61 0.61 0.68 1.7 0.68 0.67 0.66 0.732
Yb 1.5 1.64 2.48 1.04 1.31 2.2 2.41 4.15 3.85 4.69 12 4.55 4.66 4.62 5.23
Lu 0.24 0.26 0.36 0.16 0.2 0.33 0.39 0.63 0.61 0.72 1.8 0.73 0.73 0.78 0.87
Hf 3.4 4 3.6 3.8 4.5 5.9 4.4 8.67 8.53 8.6 24.5 8.17 8.38 10.85 12.14
Ta 0.3 0.4 0.4 0.4 0.7 1.1 0.5 0.94  0.97 1.1 3.1 0.77 0.78 1.06 1.19
Pb 29 16 6 15 11 32 31 22 22 23 30 14.11 15.32 20.55 17.65
Th 5.59 213 205 5.19 9.55 9.33 832 838 7.65 10.1 16.05 7.97 8.31 11.62 10.75
U 1.29 0.5 0.54 1.45 4.0 2.76  2.51 2.47  2.44 1.95 4.62 2.15 2.12 2.87 3.18
>REE 177.31 149.46 110.4 120.3 129.44 145.46 121.2 203.8 207.94 229.61 343.2 231.78 225.64 229.02 276.56
OEu 0.93 1.08 0.91 0.95 0.87 0.8 0.8 0.86 0.86 0.93 0.36 0.59 0.58 0.68 0.72
oCe 0.97 0.97 1.01 0.96 0.96 0.98 1.00 1.00 0.96 0.93 1.05 1.00 0.95 1.16  0.99
LREE HREE 12.12 9.17 5.19 12.12 13.83 8.65 6.98 6.68 6.93 6.51 4.19 6.78 6.97 7.63 8.08
La Yb 15.46 11.22 4.68 16.21 15.54 9.38 6.41 6.11 6.88 6.24 2.90 6.13 6.16 5.33 6.77
La Sm y 3.02 2.66 1.94 3.49 503 3.91 298 2.97 3.10 2.84 2.06 2.8 3.11 2.82 3.48
Gd Yb y 2.73  2.50 1.76  2.68 1.67 1.61 1.41 1.44  1.55 1.47  1.01 1.49 1.40 1.25 1.29

2011 2011 2011

TFe,0; Fe,05 La Yb x Mg# =Mg>" Mg?" +Fe&’
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