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Fig. 1 Sketch geological map in western Liaoning area
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Table 3 REE coatents(ppm) and major parameters of Mesozoic
volcanic rocks in western Liaoning
PP HE[E] X B OE @ X B m® [ IEE | BEH
- JURESIES L HRREREE XREB|RLB|RZERI S kil %E
ZRE el SEHfE SEHE -
HEH

(3> (8) (4> ¢5)]¢8) (2)|<¢6)| (8| (D (16)

30.4 [36.8 [35.0 [35.65 |34.48 |30.28 {33.47 |14.99 [68.66 [46.13 [61.36 |47.79 [39.66 [24.54

Ce 60.1 | 61.3 |66.28 {62.56 {78.81 |59.28 [61.29 [66.46 [35.15 [113.01[89.34 [119.07|89.14 [74.36 {54.98
Pr 10.2 | 11,1 | 7.38 1 9.56 | 7.93 | 6.68 | 5.92 | 6.84 | 4,01 {12.17 | 8.61 {11.81 | 9,15 9.54 | 6.54
Nd 26.8 | 26.7 [33.09 [28.86 |38.24 [25.83 | 22.16]28.74 |17.41 |51.46 [30.95 [42.78 [35.65 | 31.54|29.95
Sm 4.72 | 6.04] 5.92 | 5.56 | 8,34 | 4.82 | 3.99 | 5,72 | 3.20 | 9.09 | 4.99 | 7.35 | 6.16 | 5.85 | 6.21
Eu 1.84 | 2.2/ 1.88)1.97 | 2.71|0.81 [ 0.69|1.40] 0.98] 2.01 | 1.00 | 0.11 | 1.03 | 1.42 | 1.82
Gd 4,63 | 5.87| 5.72 | 5.41 | 6.91 | 3.44 | 3.09 | 4.48 | 3,00 | 6,76 | 3.69 | 5.46 | 4,73 | 4.86 | 5.13
Tb 0.49 | 0.65 0,90 | 0.68 [ 0.9 | 0.53 | 0.49 ] 0.64 | 0.37 | 0.99 | 0.6 [ 1.01 [ 0.74 | 0.69 | 0.76
Dy 2,70 | 4.28 | 3.16 | 3.38 | 4.36 | 2.96 | 2.83 | 2.38 [ 2.51 | 3.85 | 2.32 | 4.25 | 3.23 | 3.32 | 4.13
Ho 0,48 | 0.47 | 0.46 | 0.47 | 0.64 | 0.64 | 0,62 | 0.63 | 0.49 | 0.78 | 0.43 | 0.84 | 0.64 | 0,59 | 0.81
Er 1.23 | 2.34 | 1,07 | 1,55 | 1.58 | 1.84 | 1.77 | 1.78 | 1.30 | 2.11 | 1.15 | 2.10 | 1.67 | 1.65 | 2.19
Tm | 0.22]0.13(0.32) 0.19| 0.44 | 0.31 | 0,30 | 0.35 | 0,17 | 0.32 | 0.15| 0.28 | 0.23 | 0.26 | 0.32
Yb 1.03 ) 2,12 1 0,94 | 1.36 | 1.44 | 2,07 | 2.03 | 1.85 | 1,08 | 1.76 | 0.94 | 1.77 | 1,39 | 1.52 | 1.81
Lu 0.14 | 0,12 | 0,28 | 0.18 | 0.30 | 0.32 | 0.32 | 0.31 | 0.10 | 0.23 | 0.13 | 0.26 | 0,18 [ 0.22 | 0.30
Y 11.06 [10.13 [10.2 [10.46 [14.90 |17.36 |16.91 [16.39 {10.74 [13.41 {10.20 (18,51 {13.22 {13.30 [20.45
Eﬁﬁflz 163.44|163.82{174.4 (167.19]203,15/161.37{152.69[172.39(95.5 [286.1 |200.63(276.96/214.95(188.78]159.94
T Ce |141,46{137.74/151,35/143.51{171,68/131.9 |124.33|142.63|75.74 [256.4 |181.02|242.48|188.92]162.37]124.04
2Y  [21.98 [26.08 [23.05 [23.68 [31.47 [29.47 [28.36 |29.76 [19.76 [30.21 {19.61 [34.48 [26.03 [26.41 |35.90
iégﬁf 6,44 | 5,28 | 6,57 | 6,06 | 5.46 | 4.48 | 4.38 | 4.79 | 3.83 | 8.49 | 9.23 | 7.03 | 7.26 | 6.15 | 3.46
3Ce | 0.74 | 0.803] 0.97 | 0.82|1.13 | 0.94 | 1,10 1,06 | 1.09 | 0.94 | 1,08 | 1.07 | 1.03 | 0.92 | 1.05
8Eu | 1.20]1.13|0.99 | 1.10| 1,09 [ 0.61 | 0,60 | 0.85] 0.97 | 0.78 | 0.71 | 0.05 | 0.58 | 0.81 | 0.99
(La/Yb)n|24.74 | 9.67 |26.39 [17.35 [16.69 [11.23 [10.06 [12.20 | 9.36 |26.30 [33.09 23,37 |23.14 |17.59 | 9.14
g;iii 5,03 | 3.17 | 3.91 | 3.96 | 2.69 | 4.50 | 4.77 | 3.68 | 2.94 | 4,75 | 5.82 | 5.25 | 4.88 | 4.26 | 2.49
(Gd/Yb)n| 3.62 | 2.23 | 4.91 | 3.21 | 3.87 | 1.34 | 1.23 | 1,95 | 2.24 } 3.10 | 3,17 | 2.49 | 2,75 | 2.58 | 2.29
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Fig. 6 REE patterns of volcanic rocks in western Liaoning
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Table 4 Data and parameters of Rb-Sr isotope

i W Rb Sr
BER 4K % SRb/%Sr | Sr/iSr | HMETRFEREMBBLE
[ & (ppm) (ppm)
ZRA 23 501 0.0727 0.70692
X HEZUE 40 681 0.1775 0.70680 £=127 £ 3Ma
B ERE % 75 690 1.2110 0.70743
R H 87 684 0.3561 0.70713
& WEE s 148 22 19.1042 0.73910 {4 . 70653 +0.00068
[ M 156 13 34.7356 0.75670
maws 202 6 61.0032 0.81208
M E 170.4 68.9 7.1613 0.7224
= NEB»E £ 83.6 426.2 0.5673 0.70671 £=156.06 £17.74Ma
% xRE 163.7 58.2 8.1515 0.72648
] Mo RS =5 200.7 38.1 15.270 0.73893 Is:=0.7062+0,0021
ERHEE 135.4 354,9 1.1036 6.70832
e ZRFLE 50.4 891.8 0.16341 0.70590
1% ZREILSE % 24.3 917.3 0.07664 0.70554 £1=198 % 25Ma
% ZRZLE 38.8 1015.6 0.11056 0.70605
fal ZE A 39.2 1033.9 0.10966 0.70568 Isc=0.70546 £ 0.00009
HEs 139.7 597 .6 0.67659 0.70737
MR M K M = t=2500Ma
REE 22,784 271.35 0.2425 0.708715
i ) oy = =) 132 =0.7000
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Abstract

The Mesozoic volcanic rocks in western Liaoning Province which include
those of the Xinglonggou cycle, the Langi cycle and the VYixian cycle, are
mainly distributed in the Yam-Liao platformal fold belt. These rocks chara-
cterized by having SiO; of 60.2% (average), standard alumina and high
Na,;O content plot in the range between the alkali-lime series and the weak-
alkali series. In addition, their REE total contents (L REE +Y)and europium
negative anomaly are lower and Is, is from 0.70546 to 0.70653. From the
petrochemical point of view, these rocks are similar the Archean metamor-
phic rocks of the Jianping Group, which are their basement and source area.
So it can be said that there is a gemetic conmnection between them. The
results calculated using the bihary mixed formula proposed by G. Faure, in
which the Archean metamorphic rocks of the Jianping Group and depleted
mantle are thought to be the end members, show that the Mesozoic volcanic
rocks in western Liaoning are derived from the metamorphic rocks of the
Jianping Group (65.8%—82.1%) and depleted mantle (34.2%—17.9%).
Therefore, we shall come to the conclusion that the volcanic rocks were
mainly formed by partial melting of source materials-the late Archean meta-
morphic rocks of the Jianping Group, and belong genetically to the unmatu-
red crust remelting type.





