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PETROGEOCHEMISTRY AND ORIGIN OF THE EARLY TRIASSIC JIANSHANZI
VOLCANIC ROCK IN NORTHERN LIAONING PROVINCE

YANG Zhong-jie
Liaoning Institute of Geological and Mineral Survey, Shenyang 110031, China

Abstract The Early Triassic Jianshanzi volcanic rock in northern Liaoning which was established by the Project of
1:250 000 Regional Geological Survey is limitedly exposed without regional extension. On the basis of the regional
geological survey this article studies the petrology geochemistry and genesis of the volcanic rock. The result shows that
the volcanic rock evolves from basic through intermediate to acidic with characteristics of high-K  Si and Al and low-
Fe Mg and Ca. The distribution patterns of transition elements of this volcanic rock are generally consistent suggesting
a comagmatic origin. The meta-alkaline rocks are REE-rich while the normal rocks are poor with REE. The rocks are
characterized by enriched LREE with well fraction and depleted HREE with poor fraction with LREE/HREE values
ranging from 7.75 to 18.45 Sm/Nd values of 0.14-0.21 and Eu/Sm values of 0.24-0.37 indicating that the magma of
the Jianshanzi volcanic rock is originated from mantle source.

Key words Jianshanzi volcanic rock petrogeochemistry origin Early Triassic northern Liaoning Province
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Fig. 1 Regional geological sketch map of the study area
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TAS

Fig. 2 The TAS diagram of Jianshanzi volcanic rocks
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Table 1 Contents of major trace and rare earth elements in the Jianshanzi volcanic rock
PM006-24-TY1 PM006-32-TY1 PM004-40-TY1 PMO06-11-TY1 PMO006-21-TY1 PM006-34-TY1 PMO009-29-TY1l PMO006-5-TY1
Si0, 77.21 72.89 67.89 68.36 67.46 58.60 57.12 53.19
TiO, 0.29 0.29 0.51 0.45 0.57 1.36 0.97 0.89
ALO; 14.22 15.08 16.09 15.40 15.77 16.29 14.46 16.86
Fe,05 2.36 1.33 1.42 1.55 1.57 1.73 3.30 4.33
FeO 1.09 0.79 3.02 1.78 2.34 5.09 3.70 4.59
MnO 0.02 0.03 0.06 0.07 0.06 0.11 0.15 0.14
MgO 0.39 1.04 1.85 1.70 1.85 4.51 6.68 7.76
Ca0 0.14 0.84 2.05 1.99 2.00 5.53 8.72 7.01
K0 3.84 4.52 3.22 3.79 3.50 2.17 0.72 1.59
Na,O 0.34 3.12 3.76 4.74 4.71 4.34 4.11 3.29
P,0s 0.10 0.09 0.13 0.16 0.18 0.27 0.07 0.34
100 100 100 100 100 100 100 100
Co 4.79 39 13.7 9.81 12.4 27.7 39 39.5
Cr 333 39.5 71.8 62 68.6 198 470 390
Ni 23.2 5.67 25.7 28.4 26 84.8 259 139
Th 16.5 18.9 10.9 8.27 9.35 11.9 6.3 5.78
Rb 86.5 147 89.4 96.4 104 60.3 19.4 38.6
Ba 1091 1143 1074 873 808 569 344 403
Sr 338 284 332 772 954 928 976 891
Nb 9.2 8.61 8.15 4.38 4.87 8.72 5.22 3.99
Ta 0.96 0.97 0.39 0.26 0.34 0.64 0.28 0.58
Zr 177 200 175 161 233 167 192 259
U 4.65 3.6 0.69 2.33 2.65 1.63 1.09 0.57
Hf 391 4.31 3.46 4.14 4.97 2.79 3.89 5.15
Rb/Sr 0.26 0.52 0.27 0.12 0.11 0.06 0.02 0.04
Ba/Sr 3.23 4.02 3.23 1.13 0.85 0.61 0.35 0.45
Zr/Nb 19.24 23.23 21.47 36.76 47.84 19.15 36.78 64.91
Zr/Ta 184.38 206.19 448.72 619.23 685.29 260.94 685.71 446.55
Nb/Ta 9.58 8.88 20.9 16.85 14.32 13.63 18.64 6.88
La 323 34.5 23.3 20.8 30.5 26.2 214 21.8
Ce 49.3 53.7 46.3 37.5 543 66.3 39.1 63.9
Pr 5.51 5.81 5.05 4.76 6.9 7.04 5.34 5.96
Nd 19 20.1 18 18 25.7 26.5 21 23.7
Sm 291 291 2.93 3.24 4.56 4.96 3.77 4.93
Eu 0.7 0.72 1.09 1.11 1.32 1.61 1.36 1.79
Gd 2.1 2.57 247 2.83 3.83 5.07 3.97 4.27
Th 0.27 0.31 0.28 0.32 0.46 0.67 0.53 0.71
Dy 1.54 1.57 1.72 1.8 2.3 391 3.03 4.16
Ho 0.28 0.28 0.36 0.34 0.44 0.66 0.55 0.73
Er 0.76 0.82 0.95 0.94 1.42 1.99 1.81 2.32
Tm 0.098 0.13 0.17 0.11 0.24 0.31 0.25 0.33
Yb 0.74 0.76 1.08 0.64 1.09 1.61 1.51 1.87
Lu 0.16 0.13 0.13 0.12 0.19 0.24 0.21 0.3
Y 6.37 9.04 6.5 8.66 15.2 18.4 15.1 21.7
> REE 122.04 133.35 110.33 101.17 148.45 165.47 118.93 158.47
LR/HR 18.45 17.92 13.5 12.03 12.37 9.17 7.75 8.31
(Ce/Yb)y 17.23 18.26 11.08 15.17 12.87 10.66 6.7 8.84
(La/Yb)y 29.43 30.57 14.54 21.93 18.85 10.98 9.56 7.86
La/Sm 11.1 11.86 7.95 6.42 6.69 5.28 5.68 4.42
6Ce 0.82 0.84 0.98 0.87 0.87 1.15 0.86 1.33
6Eu 0.83 0.79 1.21 1.1 0.94 0.97 1.07 1.17
Eu/Sm 0.24 0.25 0.37 0.34 0.29 0.32 0.36 0.36
Sm/Nd 0.15 0.14 0.16 0.18 0.18 0.19 0.18 0.21
% 10
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Sun and McDonough 1989
Fig. 3 Primary mantle-normalized trace element patterns and chondrite-normalized REE distribution patterns of the Jianshanzi volcanic rocks

Standard values after Sun and McDonough 1989
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Fig. 5 The La/Sm-La diagram of Cenozoic volcanic rocks
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Fig. 6 The Rittmann-Cottine diagram
After Rittmann 1973
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Fig. 7 Relationship between the contents of Rb and Sr and the
thickness of continental crust
After Condie 1973
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Fig. 8 The <FeO>-MgO-AlLO; diagram
After Pearce 1977
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Fig. 9 The TiOx10-Al,05-K,0x10 diagram

After Zhao C H 1989
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