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Abstract Many of the vertebrate fossils have been found in recent years in Sihetun, western Liaoning, China, including
Confuciusornis, Liaoningornis, as well as “feathered” theropod dinosaurs, etc. The layers of well-preserved vertebrate fossils
indicate mass mortalities and rapid burial of the animal bodies in the lacustrine environment, which are coexisting with the in-
termediate-acidic tuffs (or ashes) in the field. This paper determined the volatile contents of inclusions in phenocrysts and ma-
trix glasses, applying the method of electron microprobe analysis, from the tuffs and ashes coexisting with four typical fossil
layers of the well-preserved vertebrates. The result shows that their contents of volatile emitted are higher than those erupted
from other volcanoes with same compositions worldwide and the compositions of volatiles released into atmosphere are differ-
ent, corresponding to the different fossils layers in this area. The authors thought that the mass mortality events in west

Liaoning are mainly due to the significant effect of the volatiles and the volcanic dust on climate at that time.
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Fig.1 The composite columnar section of the lower part of the Yixian Formation in Sihetun and neighboring area, west-

ern Liaoning, NE-China (after Wang Xiaolin ez a/. ; 1998, modified)



120 Acta Petrologica Sinica 2002, 18(1)

1 (CZD)
Table 1 Volatile contents of glass inclusions and matrix glasses (%)

* S F Cl H,O SiO, " *
YLO001 18(6) 0. 05 0. 20 0.28 2.67 60. 32
YLO001 18(6) 0. 05 0.23 0. 40 3.01 61.21
YLO001 18(6) 0. 06 0. 21 0. 36 2.89 60. 89
YLO001 18(6) 0. 06 0. 21 0. 38 2.94 61.25
YLO001 18(6) 0. 05 0. 25 0.29 3.28 62.12
YLO0O1 18(6) 0.03 0.13 0. 10 0. 06 63.01
YLO001 18(6) 0.02 0.11 0.08 1. 01 62. 21
YLO0O1 18(6) 0.03 0.13 0. 08 0.29 62.02
YL002 25(D) 0.08 0.16 0.15 2.40 57.32
YL002 25(1) 0. 09 0.18 0.15 2.48 59. 80
YL002 25(1) 0.08 0.14 0.17 2.46 58. 64
YL002 25(1D) 0.07 0.16 0.18 2.49 57.81
YL002 25(1) 0.07 0.17 0.15 2.58 57.43
YLO002 25(1D) 0. 06 0.16 0.16 2.71 59. 08
YL002 25(1) 0.03 0.12 0. 09 0.61 60. 07
YL002 25(1) 0.02 0.13 0. 09 0.72 62.91
YLO003 25(2) 0.10 0.15 0.16 2.67 59. 33
YL003 25(2) 0.07 0.16 0.19 2.51 58. 32
YL003 25(2) 0. 09 0.16 0.18 2.82 60. 21
YL003 25(2) 0. 09 0.18 0.15 2.90 61.09
YL003 25(2) 0.08 0.18 0.17 2.40 60. 33
YL003 25(2) 0.07 0.19 0.16 2.41 60. 89
YL003 25(2) 0.02 0.14 0.10 0. 69 60. 11
YL003 25(2) 0.03 0.11 0.12 0.70 61. 32
YL003 25(2) 0.03 0.10 0. 09 0. 81 59. 44
YL004 29(4) 0.03 0.18 0.17 5.18 65. 21
YL004 29(4) 0.03 0. 20 0.14 4. 81 68. 42
YL004 29(4) 0.03 0.18 0. 09 4. 66 66. 31
YL004 29(4) 0. 04 0.23 0.16 5.72 68. 55
YL004 29(4) 0.02 0. 24 0.11 5.62 68.18
YL004 29(4) 0.03 0. 20 0.11 4.91 69. 32
YL004 29(4) 0.02 0.13 0.03 1.28 71.32
YL004 29(4) 0.02 0.11 0.02 1.72 69.16
YL004 29(4) 0.02 0.13 0.02 1. 55 70. 33
* . % % SiO;

KUL Bayreuth

. Cameca SX50
15kV, 6~15nA, 1~10pm( ) 15~20pm( ).
:Cl <6%; F  3%~5% ;S 5%~8%;Si <1%.
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2 (% )
Table 2 Contents of volatile emissions in W-Liaoning and its comparison with those in other eruptions worldwide with the

same compositions

S * F Cl HQO NazO/KZO SlOz o
YL001 0.027(46%) 0. 097 0. 255 2. 505 1.411 61.158
YL002 0.050(20%) 0. 037 0. 070 1. 855 1. 842 58. 347
YL003 0.057(20%) 0.053 0. 065 1. 885 1. 906 60. 028
YLO004 0.010(72%) 0. 082 0.107 3.633 8. 862 67. 665
Agung 0.038 0.061 1.16 63.52
Campanian 0.002 0. 041 0.03 60.42
Krakatau 0. 004 0.015 3.09 68.92
St. Helens 0. 004 0. 006 4.91 69. 90
Tambora 0. 007 0. 089 3. 07 56.58

* () H,S s Na,O/K,0 ., Harms and Schmincke (2000) o

* % SiO, ( o Devine et al. (1984)
3 N

Table 3 Contents of volatile erupted

S F Cl H,O
YL001 18. 98 36.02 51.37 25. 36
YL002 34.72 13. 66 14.08 18.78
YLO003 39. 35 19. 88 13.08 19.08
YL004 6.94 30.43 21. 46 36.78
* ( )
3.2
3 3
o s YL001
Cl F s Cl
1815  Tambora 3 (1815 Tambora
88000 ,Stothers, 1984), S
(D, YL002  YLO003
s S s S 1963 Agung
(1963  Agung
1. 3 C,Chester, 1993), JFood
¢ 2)., YLoO4 s
s .S . ,
N YLO004 (dust) 20%
). ,
o 4
. , (
9 HCI.HF.SO,.H,S SO, )
e B ) . YL004
Fig. 2 The glass inclusion (G) with a bubble (B) in ’ 3

quartz phenocryst. Bar at lower right is 50pum YL002 YLO003
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Table 4 The relationship between volatile associations and vertebrate assemblages
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