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Li N Métrich N and Fan QC. 2006. FTIR study on water content of the melt inclusions in phenocrysts from Changbaishan
Tianchi volcano’s great eruption in Holocene. Acta Petrologica Sinica 22 6 1465 —1472

Abstract Changbaishan Tianchi volcano once occurred a great eruption around 1000AD the eruption materials of which were
widely distributed gray comenditic pumice and pyroclastic flow. Melt inclusions were found in phenocrysts of olivines hedenbergites
and alkaline feldspars. The main phenocrysts alkaline feldspars have large quantity of melt inclusions. Most of them have more than
one bubble and some of them have daughter crystals. These melt inclusions can be separated into two distinct groups according to their
characteristics of shape color and bubble. With lots of information of magma prior to eruption these melt inclusions become the best
candidates to understand the behavior of deep magma during complicated effusive and explosive eruptions. We can somehow know the
reason why there occurred the great eruption through testing the volatile content especially the water content contained in melt
inclusions. Analysed by FTIR these melt inclusions are found to have high water contents reaching 1.6% ~3.6% which provides a
powerful evidence for the reason of the great explosive eruption. But at present the application of the FTIR instruments to volcanic rocks
is very limited. We hope the application field would be widened someday.
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Fig.1 Various shapes of melt inclusions hosted in alkaline feldspars from the great eruption
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Fig.2  Part of samples of this study for FTIR analyses
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Table 1 Water contents of melt inclusions in hosted alkaline feldspars from the great eruption of Tianchi volcano in Holocene
4500cm ! 5230cm ! 3550cm !
e/L cm 1.41L/mol- cm 1.57L/mol- cm % 80L/mol- cm %
Gl 2330 0.00300 0.0033 0.0075 1.83 0.531 1.73
G2 2330 0.00420 — — — 0.692 1.61
G3 2330 0.00891 0.0156 0.0236 2.26 1.786 1.96
G4-1 2330 0.00303 — — — 0.143 0.46
G4-2 2330 0.00303 — — — 0.244 0.79
G5 2330 0.00231 — — — 0.333 1.40
G6 2330 0.00263 — — — 0.261 0.97
G7 2330 0.00277 — — — 0.526 1.86
4500cm ! 5230cm ! 3550cm !
/L cm 1.73L/mol- cm 1.61L/mol: cm % 80L/mol- cm %
YCHI1 2300 0.0070 0.0163 0.0358 3.54 2.30 3.22
YCH2 2300 0.0040 0.0110 0.0197 3.64 1.40 3.43
YCH3-1 2300 0.0048 0.0101 0.0248 3.47 1.56 3.20
YCH3-2 2300 0.0048 0.0116 0.0222 3.35 1.53 3.14
‘G- YCH-
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Fig.4 FTIR graph of sample YCH2 collected in Yuanchi
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Table 2 Water contents of melt inclusions in alkaline feldspars calculated by method of* by-difference”
MI1 MI2 MI3 M4 MI5 b
Gl 2.31 3 2.51 3 2.87 3 2.68
G2 0.02 3 1.04 3 0.53 79%
YCHI1 4.57 6 4.97 3 4.43 3 5.77 3 4.17 3 4.78 5.06 23
YCH2 0.28 3 0.78 3 0.53 89%
a-
MI G YCH G-h  YCH-h
b- Hom et al. 2000 “ 23"

a-All the EMP analyses for the melt inclusions were done in Paris VI. Numbers in parentheses were numbers of EMPA on a single melt inclusion. The

values were averaged. MI stands for melt inclusion. Sample G and YCH were unheated glassy melt inclusions and Sample G-h and YCH-h were heated and

quenched melt inclusions.

b-After Horn et al. 2000 . 23’ in parenthesis was the number of melt inclusions analysed.
3 2 Horn 2000
%
Table 3 Water contents of melt inclusions in feldspars from the 23 5.06%
great eruptions tested by three methods of by-difference FTIR YCH Horn
and SIMS
3
G 1.82-3.13 2.68 9 1.61-2.261.89 4 5.44 5.44 1 u "

YCH 3.59-6.324.78 18 3.35-3.643.50 4 3.30-6.555.21 6
2000

2000 . Numbers in parentheses were number of

a- Horn et al.
a-After Horn et al.

analyses

Horn
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