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Abstract

Temperature of a magma reservoir of Sakurajima Volcano was estimated from
petrochemical data of a volcanic bomb erupted on November 30, 1977. It is reported
by TaNEDA (1961) and YosHipDOME (1974) that the Volcano would have two magma
reservoirs, an upper reservoir at about 2.5 km in depth and a lower one at about 10 km.
Chemical composition of glasses included within plagioclase and pyroxene phenocrysts
of the bomb indicates that it is close to that of liquid phase in the lower magma reser-
voir, and that the phenocrysts were crystallized in the same reservoir. Melting relations
of an andesite (EGGLER, 1972) and a granodiorite (Piwinskil and WYLLIE, 1968) were
used for estimation of temperature of the reservoir. The temperature was also calculated
from geothermometer of electron-probe microanalzyed augite and hypersthene pheno-
crysts. The reservoir has temperature between 950°C and 1,040°C, and its water content
would be more than 4 weight per cent.
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Fig. 1. Composition of volcanic glasses within phenocryst plotted in the normative Q-Ab-Or
system. Crosses represent the minimum melting composition at pressures indicated in Kb
in the Q-Ab-Or-H,O system experimentally determined by TurTLE and Bowen (1958) and
LutH et al. (1964).

Open circles: Glasses in plaigoclase. Solid circles: Glasses in pyroxene.
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ez &b, F1RFDKUNL T ADERICIELDENROALZ L, BIOKIUTZ
A® DI fE (THORNTON and TUTTLE, 1960) pMET ¥ % = LICEEMIEH 5%, &1 KITRL
T T ADHA 3Kb @ minimum melting composition ICFE#HIZ Few vy & 5B Z &
1, TANEDA (1961) kX O'EFHE (1974) L X - THEINCTHO~ /<~ B OMEBL > F
QRFILTNBZ Epvbhnbd, FRE, KIUF T ADERILTHD = 7 < Y DWHDOERY
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Table 1. Composition of volcanic bomb, Paricutin andesite

and Wallowa granodiorite

No. 1 2 3 4 5
SiO, 60. 02% 67.41% 60.09% 64.2 % 69. 44%
TiO, 0.88 0.89 0.81 1.51 0.31
Al,O, 16.81 13.24 17.28 13.3 14, 82
Fe,O4 1.61 — — — 1.09
FeO 5.67 5, 38* 5. 29* 6.2* 1.56
MnO 0.16 - — — 0.05
MgO 3.00 1.35 3.73 0.99 1.59
CaO 5.65 2.75 6.16 3.1 3.31
Na,O 3.37 3.58 4,00 4.4 3.31
K,O 1.42 2.82 1.67 2.8 3.81
H,O0+ 0.81 — — — 0.37
H,0— 0.22 — — — 0.07
P,0; 0.11 — — —_ 0.10
Total 99,73 97,42 99,03 96.50 99, 83
Q 15, 27 24, 47 9.21 17.25 26.03
Or 8.39 16. 67 9,87 16.55 22,52
Ab 28,52 30.29 33,85 37.23 28,01
An 26.55 11.73 24. 26 8.27 14.33
Wo 0.32 0.80 2.63 2.97 0.60
Di {En 0.15 0.24 1.35 0.69 0.40
Fs 0.16 0. 60 1.22 2.47 0.16
- {En 7.32 3.12 7.93 1.78 3.56
Y\Fs 7.76 7.81 7.16 6.42 1.39
Mt 2.33 — — — 1.58
1l 1.67 1.69 1.54 2.87 0.59
Ap 0. 25% — 9% — % — % 0.23%

* Total Fe as FeO.

Volcanic bomb of Sakurajima Volcano.

Average of seventeen glasses from volcanic bomb of Sakurajima Volcano.
Paricutin andesite (WiLcox, 1956).

Groundmass of Paricutin andesite (EGGLER, 1972).

Wallowa granodiorite (Piwinskir and WYLLIE, 1968).
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oL :?] lf Il Js0 Fig. 2. P-T diagram of melting curves in Paricutin
3}‘ i I L andesite experimentally studied by EGGLER (1972).
sl "3 g‘.l i | ° Numbers represent weight percent H,O in melt,
;" % l’l‘\ 'I | _zof_ except for phase-out cruves in H,O-saturated
2.5 ‘\ I | p conditions. Solid lines: Plaigoclase out.
<4 1) | Long-dashed lines: Orthopyroxene out.
sk M\ | Short-dashed lines: Clinopyroxene out.
il \‘K' 1 Abbreviations: Plag, plagicolase; Opx, ortho-
N I[ pyroxene; Cpx, clinopyroxene.
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KWT Z ADERNBHEIND <7 <8 DREIX 975°C ULETH S,
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KL T35,
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Table 2. Electron-probe microanalyses and structural formulae*
of augite and hypersthene
No. 1 2 No. 1 2
SiO, 51. 03% 52.16% Si 1.930 1.951
TiO, 0.50 0.30 ALVI 0.070 0.032
Al,O4 1,57 0.73
FeO** 10.85 21.62 Z 2.000 } 1.983
MnO 0.36 0.62
MgO 14.72 22.73 Cr tr, -
CaO 20,01 1.69 n 0.014 0.009
Na,O 0.27 0.07 Fe+? 0.292 0.352
Cr,O 0.01 tr,
2 M, 1.015 1.022
Total 99.34% 99.93%
Ca 0.811 0.068
Na 0.020 0. 005
K 0.001 tr,
Mn 0.012 0.020
Fe+? 0.051 0.324
Mg 0.121 0.606
M, 1.016 1.023
* Calculated on the basis of six oxygens per formula unit.
** Total Fe as FeO.
1. Average of six augites. 2. Average of six hypersthenes.
Table 3. List for estimation of temperature of the Sakurajima
lower magma reservoir
l Rock bP(Kb)‘ t(°C) ‘HZO(%) Reference

P1 and Cpx outs
P1 out
Liquidus

Opx-Cpx geothermometer*
Opx-Cpx geothermometer**

Showa lava

And
And

|
|

3 1,040
3 965
2 975
— 1,008
— i 953
air | 950

4
excess
excess

EGGLER (1972)
EcGLER (1972)

Prwinskil and WyLLIE (1968)

NAGATA et al. (1946)

* Calculated frnm WELLs’ (1977) equation.
** Calculated from Woop and Banno’s (1973) equation.
Abbreviations: PIl, plagioclase; Cpx, clinopyroxene; Opx, orthopyroxene; And, Paricutin
andesite; Gd, Wallowa granodiorite.

TRT. ZhSDEEIL 950~1040°C DHEFHICA D, FDE T 90°C T, HE L —FHL T
Db OEETAKEIZS (1946) 1T L - THRE I BRIGEDRE,
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FAIL T B,

DlbE#F Lwn &, 1977 411 A 30 B KIUBF D KILF T AR IL T HO~ 27 <Y
DD EnawFEI L, HROKMIIIDO<r/<EB) THRINEHEEIND, 2, T
FD=7 <@ IIREH 10km OMELCH O, EICLT3Kb THAHDT, ZDIREIL 950~
1040°C DEHICH b, D HO &H &L 4wt. %6 LI LT, BENVE FIUE, HO CEFIL
TWABIREBLARETH B LHEEI D,
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