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The olivine andesite in the Setouchi volcanic rocks from
the Arita area, Saga Prefecture

Mamoru SENO

Abstract

The olivine andesite, a member of the Setouchi volcanic rocks from the Arita
area, Saga Prefecture comprises megacrysts of olivine (Fo82-80), phenocrysts of olivine
(Fo85-84) and microphenocrysts of bronzite (En78-75).

The megacrysts of olivine and its spinel inclusions were studied on thier chemical
compositions and texture to see whether they are in equilibrium with the host magma or
not. It is considered that the megacrysts are not a cumulus phase of the host magma,
but a xenocryst which once existed was captured in the process of an ascent of the

olivine andesite magma.

The olivine andesite is characterized, irrespectively of its high SiO, content (up

to 61 wt%), by the presence of olivine phenocryst.

Crystallization order of constituent

minerals is spinel+olivine — orthopyroxene — clinopyroxene — plagioclase— magnetite +ilme-
nite. At the groundmass stage, orthopyroxene (bronzite) crystallize abundantly in place

of olivine.

This can be explained by the expansion of stability field of olivine to that

of bronzite due to high water content of magma before eruption. The above explanation
is discussed on the normative Ol-Di-Qz diagram.
From the available experimental data and plagioclase geothermometer, eruption

temperature is estimated about 1150°C.
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Fig. 1. Index map and the distribution of
the Setouchi volcanic rocks in the
western Kyushu (solid area).
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Table 1. Stratigraphic sequence in the Arita
area, Saga Prefecture.

o | Garnet rhyolite .
s .- . Arita Rhyolites
% | Biotite rhyolite 2.7
<} . Y.
= | Hornblende rhyolite my
A 2.80m.y.
Aphyric rhyolite
Olivine andesite s bi Voleani
2 | (Glassy olivine andesite) etouchi Volcame
3 . . Rocks
& | Bronzite andesite
=
Sedimentary rocks Kishima Group
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Fig. 2.

Geologic map of the Arita area, Saga Prefecture.

1. Arita rhyolites, 2. Olivine andesite, 3. Glassy olivine andesite,
4. Bronzite andesite, 5. Sedimentary rocks (Kishima Group).
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Table 2. Bulk compositions of the olivine andesites.
A-1 A-2
Si0, 61.25 61.54
TiO, 0.78 0.76
Al,0, 15.42 15.21
Fe,0,4 0.77 1.12
FeO 4.84 4.72
MnO 0.14 0.12
MgO0 4.82 4.68
Ca0 5.17 4.95
Na,0 3.45 3.54
K.0 2.71 2.80
H,0 (+) 0.14 0.14
H,0 (—) 0.21 0.13
P,0s 0.12 0.12
Total 99.82 99.83
Mg/ Mg+Fe?* 0.64 0.64
4
K20
wt, 3 ™
..
2 et Lee
L]
1 L ]
0 + N
50 55 60 65
' SiO2 wt,
3 WEAL Y 7 o ERILED K0-Si0; K
Fig. 3. K,;0-SiO; diagram for olivine ande-

sites in the Setouchi volcanic rocks.
Square: Olivine andesites from the
Arita area, Circle: Olivine andesites
from the Shodo-shima Island and
the northeastern Shikoku.
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Fig. 4.

Frequency distribution of Fo con-

tents of the megacryst and pheno-

cryst olivines.

1 : Megacryst olivines.
2 : Phenocryst olivines.
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Table 3. Representative microprobe analyses of megacryst and phenocryst olivines.
Megacryst Phenocryst
core rim core rim
Si0, 37.85 38.47 38.30 39.66 39.10 39.78
TiO, - - 0.01 0.02 — —
AlLO, 0.04 — - — 0.03 0.02
FeO* 18.43 17.24 16.94 14.21 14.97 15.10
MgO 41.83 42.36 48.81 45.27 44.83 44.43
MnO 0.22 0.24 0.09 0.21 0.20 0.17
Ca0 0.06 0.07 0.21 0.16 0.20 0.26
NiO 0.08 0.09 0.11 0.16 0.13 0.14
Total 98.57 98.47 99.47 99.69 99.46 99.90
Mg/ Mg+Fe 0.801 0.814 0.822 0.850 0.842 0.840
*Total Fe as FeO
1% B E O R E M & F @ B2RT. DHCELTE, XEv4/nSo—7
Table 4. R ati ) b | ; (BABT, JXA-5A) RHEAL-. HEERMEITINEH
able . epresentative microprobe analyses o
pyrosones. ’ Y RFE 15KV, VRN 0.024A, #Eid BENCE and
OPX OPX ooy | CPX CPX ALBEE (1968) IZf£\, a-{fl¥ NAKAMURA and
core rim core rim KusHIRO (1970) 12X 3.
Si0, 52.23 53.79 54.62| 53.61 53.39 WA A I UCABERE, BRI Z ZFh
TiO, 0.37  0.31 0.3¢| 0.29 0.39 Fo 82-80, Fo85-84 #iiz b5 (B3%), Wizl
ALO, 6.49 3.79 3.89| 0.99 0.64 . T 4 P
FeO* 12.40 11.63 11.47| 8.09  9.37 u\i@@g?ﬁ%ﬁgﬁﬁ; 2\ (R AR % BT,
MgO 25.80 27.50 26.98| 16.39 16.24° he T A RERE, RRODFEL, € — K LS
MnO 0.23 0.26 0.24| 0.26 0.32 T5b 0T, EEEFIESBNICOLV. HE
Ca0 2.37 2.02 2,231 19.84 19.09 hrralk, BEEEZE»LD By HELE
Na,0 0.08  0.07 0.06| 0.26 0.28 (UsikE, 1972), A% (KURODA and SHIRAKI,
. 99.37 99.81 | 99.73 99.72
Towl  99.97 7 , 1975) LMl LT Fo 4ARICE L. 2 hiddis
Mg 74.9 77.5 77.1 | 46.6  46.1 SEV Mg/Mg L Fe? L
Fe 20.2 18.4 18.3 | 12.9 14.9 oEEPE g/Mg+Fet [ $>C LISHIGT
Ca 4.9 41 4.6 | 40.5 39.0 2.
*Total Fe as FeO Ca0 SHfI, WET 0.16-0.26wt%, EHET
0.05-0.09wt% T» Y, SMIKIN and SMITH (1970)
OIS &, BRFIIEREE, HRAE DS
N 10 IZITHY 5. L LEAS (KURODA and SHIRAKI,
[ 1975) Fo» > I AR LN 5 LA BEHAO
N2 Ca0 ZERILAIE L LCEEN. 55 MICHS,
o A ERGEO CaO §FR 2T T. WEOHICHRER I
0 %@ H e
S0 85 80 Eo mole NiO &% &3 Fo &6 & tfMIC, WE BN

£.2n2h0.16-0. 13wt%, 0.11-0.08wt% Th 5.
FHHSI Fe-Mg KBIL <, BECERS, EE
FCHRETH B.
KR  ATEGHEEER RO CabMg 75
Fe20, A Cad MgT8Fel8 » MiFAMiken: » 7R+
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Table 5. Representative microprobe
analysis of plagioclase.

Si0, 53.43

TiO, 0.08

Al,0, 28.27

FeO* 0.74

MgO 0.12

Ca0 12.21

Na,0 4.36

K.0 0.37

Total 99.58

An 59.4

Ab 38.4

Or 2.2

* Total Fe as FeO

B 6 # A €AV R 5 TR
Table 6. Representative microprobe analyses
of spinels.

No. 1 2 3
Si0, 0.15 0.17 0.20
TiO, 0.44 0.84 4.67
ALOs 51.93 37.98 25.06
Fe,0,* 9.15 5.51 8.88
FeO* 15.76 18.39 26.90
MgO 16.09 13.23 8.19
MnO » : 0.16 0.22 0.36
Ca0 - - 0.15
Cr,0, 5.84 23.35 24.41
Total 99.22 99.47 98.83
Cr/Cr+Al 0.070 0.292 0.395
Fe** /Cr+Al+Fe* 0.095 0.062 0.120
Mg/Mg+Fe** 0.646 0.562 0.352

No. 1 ! included in megacryst olivines.

No. 2 : included in phenocryst olivines.

No. 3 ! in reaction rim of bronzite
around phenocryst olivines.

* FeOand Fe,0; are calculated from

total Fe, assuming the spinel

stoichiometry.

)=

#

doNZN (BRI, 1313 —E8T An60 M TH
5 (BBES5FK).

2FN: ERRS LT OROL O ALO; B F
B 52wt Iy L, Cr/Cr+Al (FFH) HO.07,
Mg/Mg+Fe** (JFFH) H0.656THB. AR D
BN~ TH 5 LRAE (Stilwater, JACKSON,
1969; /"7 L BEV V74 VEBXU VI TR Y
kA, HAS, 1977; Bushveld, SNETHLAGE and
KLEMM, 1978) % L Higg L ¢, Mg/Mg+Fet Hili
—#gizkE <, Cr/Cr+Al HidadizZ L < {Ey, Cr/
Cr+Al HZKIB» 50 H EIERICERY, &L
ASREAEH OB, EREIEY» SWEINT
WAEHIEW (BARS, 1977).

—HREFEFOZERVD Cr FHERIL, ALOs
aEE, Mg/Mg+Fe? Hild/hx < &5 (Cr/Al1:0.29,
Mg/Mg +Fe?* : 0.56). = OB SEER GG
DALRZVIZTOWTHEETHS EE6F). Ll
Zilg & UTOEAS (8K - BH, 1977) »50x
v (Cr/Cr+Al1:0.89-0.81) LY yHESH»IZ Cr
BZ L.

6. & %

FHMEOY 5 v ERINERICIERREY > 5 >
BAVRFET 5. v 5 VAED Mg/Mg+Fe?* Hii,
BROLGVPERRBLY VEY. v~ OfREH VT
YROBRHLT Mg/Mg+Fe* OB ~ES R
N, MEr I REEH LoD 5 S v ORI
BHELLTUERINZEEEBLIZW fihr5 R/
IZEFINBZRERLIE Cr/Cr+Al BRIz 5.
EREZEFOLOTIH0.1 (BFH BTFTh3. 20
BITKIUBPSMEINTWEUOLERD, Tgh

03 7
Ca0
M°/° 02 T "
M
01 + faa
Nc
0 } ; —
10 20 30
Feo wt®,
£O5XN EHR -HEHI»rITUHOCaO-FeO
Fig. 5. CaO-FeO diagram of megacryst

and phenocryst olivines.

The ¢ and r joined by lines repre-
sent core and rim in a crystal,
respectively.
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1970; AokI and PriNz, 1974; Best, 1974, 1975)
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DHFIHED &, B VAERMREHRO Ca0 3F R
134% 5 @ Inclusion ZIZET 5.

Lo MRLLPICERSEY VT VAL, BHLU
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h S UVAZNET S EREIBIZA RV - B
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& UBLOIFICREHLZb D EEZI NG, O,
BANEA D TIRAZERIIC 2 » THET 5. $2b
b, <7D Si06lwts bbb 5T,
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210, BE~MEREY Y 7 ARHREO< 720
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Fig. 6. Normative O1-Di-Qz ternary diagram with plots of the Boninite

and the olivine andesites in the Setouchi volcanic rocks.
The 1 atm curve is taken from SHIBATA (1976). Ol: Olivine, Px:
Pyroxene. Triangle: Boninite. The other symboles are the same

as those for Fig.3.
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