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Experimental study of water solubility in andesitic magmas
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How much water can be dissolved in magmas? Previous studies on the
solubility of water in magmas are biased towards magmas with several extreme compositions such as
basalt and rhyolite, and there are almost no experimental data on andesitic magmas. To fill this
data gap, a series of new high-pressure and high-temperature experiments were performed on typical
arc andesitic magmas. The results of the experiments have shown that an existing popular solubility
model underestimates the solubility of water in andesitic magmas by about 20%, and that the
solubility of water in andesitic magmas is about 20% greater than that in rhyolite magmas at any
given pressure and temperature conditions.



Burnham and Jahns [1]

20
443 T NZDIED, DO B BABRICED S~ 7~ E 0 ~ KB YT 5L R ESME
20~200MPa 800—~1200 148
[2] Moore [3]
100 1 Moore [3]
1
10 ~
@
o © . °
a3
)
.5‘.
8 |- ® )
® ’.l
° TMR S
S’ °r o
W ® ° °
r *JA1
@) 4 i %
N
@©
5| ()
0 | 1 | |
40 50 60 70 80
Si02, wit%
1. 1962 <
200MPa
GEOROC , n=3066
, JAL: ,TMR:
[4] 2013

(51



JAL
Si0; 64wtk 1
Ni Co Pt

~ I ED ~KBEOFMEE AT 5 L 51T 50~200MPa 1000~1200
108~10" bar

Si0, 60wt 1
Si0, 77wth
H,0 OH 2 [
,6] H,0
5200cm™ OH Si-0-H 4500cm™
2
[7]
3wtk

~J<WEY ~ KA 50MPa 200MPa 1000

1200

2

2
1.6
1

Moore [3] 20%

2 5%

500
20%
2
[ 8]
H,0

OH



[°]

10 /sec
H20 HZO
H,0
Ph2o = |
® RILE (JA1)
550MPa‘ ‘100MPa? : 200MPa7 (@ ZLE (TMR)
1200 | u-m [ ] E - @) ] ﬁ:‘f‘yﬁ
' : : B RE, BITHR
L L e BEORRETTIL
1100 - E= @ | { = { o J
o
L
o
X
o
900 '
800 -
ﬁﬁﬁ?ﬁ?@u*yz
| | | | | | | |
0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1 O0.11
IKDBREE, TR
2. JAL: ,TMR:
[2]
[10,11,12] rhyolite-MELTS
[13]
[1] Burnham & Jahns, American Journal of Science 260, 721-745, 1962;
[2] Si0; 60~—70wt%
; [3] Moore et al., American Mineralogist 83, 36-42, 1998;
[4] Araya et al., Scientific Reports 9, 1979, 2019; [5] , 24,
35-44, 2018; [6] Stolper, Geochimica Cosmochimica Acta 46, 2609-2620, 1982; [7]

Ohlhorst et al., Chemical Geology 174, 5-20, 2001; [8] ,

, 233- 244 2007; [9] Dingwell & Webb, European Journal of Mlneralogy, 427-449,
1990; [10] Silver et al., Contributions to Mineralogy and Petrology 104, 142-162, 1990;
[11] Holtz et al., American Mineralogist 80, 94-108, 1995; [12] Yamashita, Journal of
Petrology 40, 1497-1507, 1999; [13] Gualda et al., Journal of Petrology 53, 875-890,
2012.



Shigeru Yamashita

Pressure dependence of water speciation in albitic melts determined in-situ at high pressures and high temperatures.

JpGU Meeting 2022

2022

Shigeru Yamashita

Pressure insensitive speciation of water in albitic melts determined in-situ at high pressures and high temperatures

Bjorn Mysen’ s Retirement Symposium

2022




