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Magma temperature estimated from two-pyroxene and Fe–Ti oxide thermometry applied to the 1716-17, 2011 and 2018 eruptives. 
Description of data:
The figure shows the magma temperature estimated from two-pyroxene (Putirka 2008) and Fe–Ti oxide thermometry (QUILF; Anderson et al. 1993). For sample names, refer to Table 1. Average temperatures of 1 sigma or a range are shown with the number of intergrown phenocrysts analyzed (in parenthesis). 
Two-pyroxene and Fe–Ti oxide thermometry were applied to the compositions in the borders of intergrown phenocrysts composed of ortho- and clino-pyroxene pairs and magnetite and ilmenite pairs. The application of two-pyroxene thermometry to all eruptions in 2011 yielded temperatures of 908–945 ºC, except for 2011-8A, which had a higher temperature (1055±10 ºC). Temperature estimation was also conducted from the compositions of the rims of the intergrown phenocrysts to yield temperatures of > 1000 ºC for some of the eruptions in January–April 2011. The increase in the magma temperatures to >1000 ºC might be a result of heat supplied by a high-temperature magma shortly before the eruptions. With whole-rock composition is dacite (Table 2), 2011-2SWP has the lowest temperature of 908 ºC in the 2011 eruptives. The application of Fe–Ti oxide thermometry yielded similar temperatures (928–977 ºC) to the results obtained by two-pyroxene thermometry. 
Two-pyroxene thermometry of all eruptions in 2018 yielded temperatures of 914–944 ºC. Fe–Ti oxide thermometry yielded a wider range of temperatures (873–985 ºC) than two-pyroxene thermometry. The large standard deviation (940±134 ºC) for 2018-4 L1 and L2 and the low estimate (873±6 ºC) for 2018-4L3 obtained by Fe–Ti oxide thermometry may have been affected by re-equilibration during or after eruption. Notably, the temperatures of the 2018 eruptives (914–944 ºC), obtained by two-pyroxene thermometry, are similar to those of the 2011 eruptives (908–945 ºC), except for 2011-8A. This suggests that the temperature of the magma chamber did not change between 2011 and 2018. 
[image: ]








image1.emf



800



900



1000



1100



1200



948
±84
(3)



924
±35
(5)



928
±50
(7)



908
±15
(11)



920
±15
(4)



923
±18
(8)



912
±19
(4)



914
±12
(9)



927
±19
(3)



1055
±10
(3)



945
±40
(8)



20
11



-4V
B



20
11



-5V
L



20
11



-6V
A



20
11



-7V
L



20
11



-8A



20
11



-9A



20
18



-1V
GP, 



20
18



-2V
GP



944
±49
(21)



940
(1)



928
(1)



977
±17
(2)



943
±1
(2)



945
±65
(8)



17
16



-17
GP



20
11



-1P
P



20
11



-2S
GP



20
11



-2S
WP



20
11



-3S
GP



936
±49
(7)



985
±12
(2)



944
±48
(10)



940
±134
(5)



914
±32
(8)



873
±6
(3)



20
18



-1V
S, 2



01
8-2



VS



20
18



-4L
1, 



20
18



-4L
2



20
18



-4L
3



2px pairs (Putirka, 2008)
FeTi oxide pairs (QUILF)



Te
m



pe
ra



tu
re



 (º
C



)











