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Fig. 1. Geological map of Jianchang western Liaoning Province.
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100 pmo
w( Th) /
(Th) 3.2
w( U) 0.7(0.73 ~1.26 ) ( 1)
0 U-Pb
20 py, /28y (120.3+1.5) 2 w( Si0,) 63.52% ~65.94%
1 U-Pb
Table 1. LA-HCP-MS U-Pb isotopic data for the Yixian Formation volcanic rocks in Jianchang
NJGO1 wy /1107 (Th) / w (V)
Th U Pb w w 207 py, /29 py lo 207pp, /25 lo 206 p, /238 ) lo
1 61.1 75. 14 4.68 0. 81 0. 0509 0. 0050 0. 1300 0.0125 0.0185 0. 0003
2 310 334 18.9 0.93 0.0517 0.0023 0. 1362 0. 0060 0.0192 0. 0002
3 129 153 8.40 0.85 0. 0503 0. 0042 0.1313 0.0108 0.0189 0. 0003
4 294 234 17.4 1.26 0. 0503 0. 0057 0. 1265 0.0141 0.0183 0. 0003
5 101 135 6.23 0.75 0. 0533 0. 0031 0. 1391 0. 0080 0.0191 0. 0003
6 63.1 86. 94 4.51 0.73 0.0511 0. 0032 0. 1337 0.0104 0.0189 0. 0004
7 250 224 14.6 1.12 0. 0467 0. 0036 0. 1260 0.0125 0. 0190 0. 0003
8 88.8 113 5.78 0.78 0. 0521 0. 0038 0. 1366 0.0103 0.0191 0. 0004
9 2591 1675 140 1.55 0. 0500 0. 0027 0. 1346 0.0105 0.0188 0. 0002
NJGO1 /Ma
*TPb /** Ph lo *7Ph /PP U lo *Pb/**U lo
1 238 222 124 11 118 2
2 272 79 130 5 122 1
3 210 190 125 10 121 2
4 207 254 121 13 117 2
5 342 103 132 7 122 2
6 644 302 145 18 116 2
7 31 190 120 11 121 2
8 497 258 148 18 122 3
9 194 158 128 9 120 1
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Table 2. Major elements of the Yixian Formation volcanic rocks in Jianchang
Si0, Ti0, ALO; Fe,0; Mg0 Ca0 Nay0 K,0 MaO P05 LOI Total Iy, Na,0+K,0 K,0/Na,0 1, /C
NJGO1 64.98 0.78 16.40 4.26 0.89 1.33 4.8 4.93 0.10 0.29 1.36 100.18 31 9.79 1.01 895
NJGO2 65.13 0.81 15.94 4.17 0.77 0.97 4.96 5.10 0.10 0.30 1.46 99.72 29 10. 07 1.03 894
NJGO3 64.83 0.80 15.89 3.99 0.76 1.14 5.02 4.93 0.08 0.30 1.90 99.64 30 9.95 0.98 894
NJGO4 64.60 0.80 15.92 4.09 0.80 1.09 4.95 5.17 0.09 0.30 1.8 99.67 30 10. 12 1. 04 891
NJGO5 64.93 0.81 16.20 4.20 0.82 1.21 4.98 5.10 0.09 0.30 1.31 99.96 30 10. 08 1.03 892
NJGO6 64.91 0.80 15.77 4.17 0.80 1.31 5.04 4.8 0.10 0.30 1.69 99.78 30 9.94 0.97 890
NJGO7 65.94 0.81 16.00 4.24 0.75 0.99 5.05 5.10 0.10 0.31 1.20 100.48 28 10. 15 1.01 893
NJGO8 64.68 0.79 15.61 4.03 0.78 1.22 4.99 4.82 0.10 0.30 2.03 99.35 30 9. 81 0.97 888
NJGO9 65.19 0.80 15.69 4.25 0.78 1.18 5.08 4.79 0.11 0.30 1.65 99.81 29 9.87 0.94 892
NJGH0 64.88 0.81 15.75 4.04 0.78 1.06 5.11 4.73 0.10 0.30 1.93 99.49 30 9. 84 0.93 889
NJGH1 64.67 0.79 15.49 4.12 0.80 1.06 4.97 4.67 0.11 0.29 2.26 99.24 30 9. 64 0.94 887
NJGH2 63.88 0.77 15.61 4.10 0.88 1.42 4.82 4.90 0.10 0.29 2.60 99.36 32 9.71 1.02 886
NJGH3 64.16 0.78 15.52 4.10 0.90 1.34 4.76 4.94 0.09 0.29 2.35 99.22 33 9.70 1.04 888
NJG44 63.52 0.77 15.41 4.00 0.87 1.37 4.75 4.8 0.10 0.29 2.86 98.81 32 9.63 1.03 886
NJG45 64.93 0.79 15.65 3.93 0.83 1.23 4.88 4.94 0.09 0.30 2.06 99.62 32 9.82 1.01 885
NJGH46 64.03 0.78 15.52 4.17 1.05 1.63 4.84 4.85 0.10 0.29 2.31 99.59 36 9. 69 1.00 886
w( Na,0) =4.75% ~ 3 SREE
5.11% w( K,0) = 4.67% ~5.15% w( Na,O + 94x10° ~148x10°
K,0) 9.63% ~ 10.15% w( Na,0) / ( 6)
w( K,0) 0.96 ~1.08 TAS (La/YDb)
( 3) K,0-Na,O 8.96 ~12.02 Eu (8Eu=1.07 ~
( 4, 1. 16) Cr.Co Ni
w( MgO) (0.75% ~1.05%) Iy, (28  w(Cr)=1.46x10° ~4.15x10° w( Co) = 19. 8x
~36) Harker (5 ALO,.Na,0 TiO, 10° ~45.9x10° w( Ni) = 0. 100 x 10° ~1.55x
Sio, Ca0. MgO 10°, ( 6) Ba Pb
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Fig. 3. Total alkali vs. SiO, of the Yixian

formation, velcanic rocks in Jianghang:

Fig. 4. K,O vs. Na,O of the Yixian

formation volcanic rocks in Jianchang.
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Table 3. Trace elements concentration for the Yixian formation volcanic rocks in Jianchang
NJG-O1 NJG-02 NJG-03 NJG-04 NJG-05 NJG-06 NJG-O7 NJG-08

Sc 7.21 7.46 7.98 7.44 7.23 6. 69 6.94 6.57
\ 10.7 10.5 10.5 10.3 10. 4 10.0 9.95 9.70
Cr 2.40 2.15 3.50 2.88 2.38 2.78 4. 15 1.46
Co 24.6 24.0 22.8 19.8 21.0 27.5 45.9 22.7
Ni 0.17 0.90 0.10 0.07 1.50 0. 66 0. 88 1. 11
Cu 0.97 0. 89 0.78 0.70 1. 15 0.72 0.93 0.47
Zn 98.9 100 98. 8 104 101 97.2 100 93.6
Ga 18.1 18.1 18.2 18.2 18.1 18.1 17.8 17.3
Rb 38. 1 42.3 48.2 37.5 36.5 38.8 37.3 36.6
Sr 127 128 148 118 125 125 139 141

Y 18.6 16.7 19.1 13. 1 15.8 15.0 16.3 15.5
Ir 322 321 328 320 320 321 317 314

Nb 26.1 26.5 26.7 26.8 26.7 26.2 26.1 26.2
Ba 1830 1900 1870 2020 1920 1850 1830 1750
La 30.6 28. 8 34.3 21.6 28.1 26.9 26.3 27. 4
Ce 51.2 52.1 59.0 39.3 51.0 50.7 46.7 48.8
Ry 7..55 6..99 8.115 5.166 7. 08 6,67 6. 71 6.79,
Nd 29.3 27.8 32.9 23.2 27.8 27.4 26.3 26.6
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NJGO1 NJG-02 NJG-O3 NJG-04 NJG-O5 NJG-06 NJG-O7 NJG-O8
Sm 5.35 5.28 6.15 4.39 5.30 5.02 4.83 5.08
Eu 1.90 1.81 2.11 1. 61 1.76 1. 80 1.77 1.73
Gd 4.80 4.49 5.30 4.01 4.45 4.35 4.48 4.44
Th 0.78 0.72 0.85 0.63 0.71 0.69 0.69 0.70
Dy 4.05 3.70 4.21 3.37 3.75 3.76 3.70 3. 66
Ho 0. 85 0.75 0.93 0. 66 0.77 0.75 0.77 0. 80
Er 2.23 1. 96 2.26 1.83 2.10 1.96 2.12 2.09
Tm 0.30 0.27 0.34 0.26 0.29 0.27 0.28 0.28
Yb 2.08 1.79 2.09 1.73 1.87 1.89 1.99 1.95
Lu 0.30 0.28 0.31 0.26 0.27 0.26 0.30 0.29
Hf 7.32 7.41 7.40 7.59 7.47 7.58 7.08 7.45
Ta 1.71 1. 66 1.72 1. 65 1. 64 1.76 1.62 1. 64
Pb 15.9 15.0 15.1 16.1 16.2 14.6 16.1 16.2
Th 3.47 3.30 3.74 2.84 3.20 3.12 3.15 3.24
U 0.93 0.90 0.99 0.92 0.92 0.85 0.90 0. 94
SREE 141 137 159 109 135 132 127 131
LREE/HREE 8.18 8.80 8.76 7.51 8.52 8.51 7. 86 8. 19
Lay /Yby 10.6 11.5 11.8 9.0 10. 8 10.2 9.5 10. 1
dEu 1.12 1.11 1.10 1. 15 1.08 1.15 1.15 1.09
NJG-O9 NJGH0 NJG1 NJGH2 NJG43 NJG14 NJG5 NJG46
Se 7.31 7.32 7.60 6.74 6.96 7.47 7.45 7.36
v 10.3 10. 1 11.1 10.0 10. 5 10.0 9.75 10. 1
Cr 1.96 2.35 2.10 1.99 2.24 3.51 1.99 1.61
Co 24.5 27.3 33.6 20.7 27.8 21.6 19.8 20.7
Ni 0.55 0.79 1.83 0.74 0.33 0.48 0.78 0.79
Cu 0.95 0.94 0. 82 0. 62 0.82 0.90 0.63 0.58
Zn 102 99.7 102 97.5 101 98.0 98.1 301
Ga 18.3 18.0 18.6 17.8 18.5 18.0 17.3 18.0
Rb 39.3 40.8 45.6 39.3 41.5 41.7 39.6 41.2
Sr 149 161 161 127 133 133 121 145
Y 17.8 16. 8 19.8 16. 8 17.4 17.3 15.5 19.8
Zr 323 311 304 315 318 316 304 322
Nb 26.5 25.8 25.8 25.4 26.4 27.1 25.4 26.6
Ba 1740 1660 1600 1820 1920 1860 1790 1930
La 30.8 31.0 34.4 27.0 29.5 28.2 26.0 33.0
Ce 54.9 56. 1 58.8 46. 4 50. 6 48.4 44.6 59.7
Pr 7.37 7.55 8.23 6. 85 7.29 7.00 6.55 8.01
Nd 29.8 29.3 32.4 28.0 28.9 28.0 26.5 31.7
Sm 5.32 5.28 5.84 5.27 5.57 5.23 4.89 5.74
Eu 1.94 1. 84 2.05 1.76 1.85 1. 81 1. 68 1.96
Gd 4.73 4.46 5.01 4.46 4.61 4.54 4.35 5.25
Th 0.71 0.73 0.81 0.73 0.76 0.70 0.69 0. 86
Dy 3.92 3.77 4.31 3.95 4.02 3.90 3.55 4.31
Ho 0.83 0.78 0.92 0. 84 0.83 0.82 0.76 0.85
Er 2.16 2.02 2.29 2.10 2.32 2.04 2.01 2.27
Tm 0.30 0.29 0.32 0.31 0.32 0.29 0.29 0.34
Yb 1.99 1.85 2.14 2.00 1.98 1. 96 1. 84 2.15
Lu 0.31 0.25 0.34 0.31 0.31 0.31 0.29 0.32
Hf 7.53 7.03 7.14 7.30 7.52 7.27 7.14 7.56
Ta 1.67 1.61 1. 62 1.63 1. 68 1. 66 1.57 1. 68
Pb 16.3 19.3 16.3 15.6 16.3 15.98 15. 41 17.01
Th 3.50 3.47 3.69 3.06 3.34 3.22 2.99 3.78
U 0.96 0.91 0.95 0.89 0.96 0. 86 0.92 0.93
SREE 145 145 158 130 139 133 124 156
LREE/HREE 8.70 9.27 8.79 7.84 8.16 8.15 8.00 8.57
Lay /Yby 11.1 12.0 11.5 9.7 10.7 10.3 10. 1 11.0
3Eu 1.-16 1..13 1,13 1.,08 1.08 1.11 1.09 1.07
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Zricon U-Pb Age Geochemical Characteristics and Petrogenesis of the Yixian
Formation Volcanic Rocks in Jianchang Western Liaoning Province

FENG Guang-ying' > LIU Shen' ZHONG Hong' FENG Caixia'
QI You-giang' YANG Yu-hong' > YANG Chao—gui' *

(1. State Key Laboratory of Ore Deposit Geochemisiry Institute of Geochemisiry Chinese Academy of Sciences Guiyang 550002 China;
2. Graduate University of Chinese Academy of Sciences Beijing 100049  China)

Abstract: Volcanic rocks are widespread in western Liaoning province. The studied alkaline trachytes are located at
the top of the Yixian Formation volcanic rocks in Jianchang. Systemic studies on chronology and geochemistry
indicate that the volcanic rocks were formed in 120.3+1.5 Ma ( zircon LAACP-MS U-Pb age) . In addition the
volcanic rocks have relatively high SiO,(63.52% ~65.94%) and( Na,0+K,0) (9.63% ~10.15%) and Na,O/
K, O is between 0. 96 and 1. 08 with the feature of highX alkaline magmas. In contrast the volcanic rocks have
lower MgO (0.75% ~1.05%) Cr (1.46x10° ~4.15x10°) Co (19.8x10° ~45.9x10°) and Ni (0. 100x10°
~1.55%10°) contents. In the chondrite-normalized patterns and primitive-mantle normalized diagrams the volcanic
rocks are characterized by enrichment in LREE and depletion in HREE ( La/Yb) (=8.96 ~12.02  and weak
positive Eu anomalies ( 8Eu=1.07 ~ 1. 16) otherwise the volcanic rocks have evident positive anomalies of Ba

Pb Zr and Hf and negative anomalies of Sr Ti and Y. The alkaline rocks are formed in extend tectonic setting;
they are formed due to the interaction of crust-mantle in deep source. Based on the above evidence we propose that
the volcanic rocks were derived by underplating of mantle-derived magma contamination of lower crust partial
mantling and then erupt to the earth along the deep and big fracture. At the same time the volcanic rocks underwent
intensive olivine orthopyroxene and clinopyxene fractional crystallization before crystallization.

Key words: Jianchang; Yixian Formation; alkaline trachyte; petrogenesis



