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Riebeckite and alkali-pyroxene from Madara-jima island,

Saga Prefecture, Northern Kyushu

Kiyoshi ISHIBASHI

Abstract

Alkali-pyroxene and alkali-amphibole are main constituent minerals in alkali vol-
canic rocks. Since the minerals record the condition of magma as compositional zoning
in a single crystal or as different paragenesis of rock-forming minerals, we can pursue

a condition of their magmas.

In Madara-jima island, olivine and clinopyroxene crystallize side by side from

early to later stage.

The composition of olivine ranges from hyalosiderite to fayalite.

The clinopyroxene, however, shows remarkable compositional zoning. The augite grades
into aegirine from core to margin in a single crystal.

The zoning shows that the substitution is changed from CaMgSi;0s—>CaFeSiyOs
to CaMgSi;04—>NaFeSi;0 in clinopyroxene solid solution as the "differentiation is pro-

ceeded.

Riebeckite is formed as a reaction rims around fayalite, aegirine, oxyhornblende,

magnetite and hematite in alkali rhyolite.
pressure in magma increases at this stage.

This evidence seems to suggest that water
The variation of oxygen and water partial

pressures in magmas from several localities around Sea of Japan is discussed in this

paper.
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1) Hortonolite riebeckite anorthoclase rhyolite

2) Aegirinaugite anorthoclase trachyandesite

3) Anorthoclase trachyte
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Fig. L Geologic map of the Madara-jima, Saga Prefecture.
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Table 1 Bulk Chemical composition of rocks Table 2 Chemical composition and atomic ratios
from Madara-Jima of olivine from Madara-Jima (FH#5,1971)
No. 1 2 3 Si0, 32.18 Si 1.019
Si0, 70.31 62.17 58.74 Ti0. 0.33 _
Ti0, 0.15 10,54 0.60 ALO, 0.94 Ti 0.009
AL,0, 15.30 17.83 18.24 Fe.0, -5.19 AL 0.018
Foy0, L8 o1 25 FeO 57.24 Fe®  0.134[1.891
FeO 0.66 2.28 1.73 MnO nd. Fe® Lﬂ4
MnO 0.09 0.12 0.15 MgO 4.61 Mg 0.219
MgO 0.04 0.73 0.77 Ca0 0.00 Y
Ca0 0.27 1.95 2.70 - N0 nd. 0= 4.000
Na,0 6.37 6.16 5.28 K:0 nd.
K,0 4.27 4.02 3.96 3’8"‘ nd.
H,0+ 0.62 0.94 1.82 e ;@
H,0— 0.21 0.35 1.66 Os 0.01
P.0, 0.03 0.12 0.24 Total 100.04
Total 100.19 99.92 99.46

No. 1 : Hortonolite riebeckite anorthoclase rhyolite
(Af&. 1971)
No. 2 : Hortonolite riebeckite anorthoclase syenite
(cognate xenolith of No. 1) (This paper)
No. 3 ! Aegirinaugite anorthoclase trachyandesite
(This paper)
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Fig. 2. Reaction relation of olivine and
riebeckite in alkali-rhyolite.

Ol: fayalite

Ri: Riebeckite
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Table 3 Chemical composition and atomic rotios

of aegirinaugite from Madara-Jima

Si0. 51.92 Si 1.942

Tio, 0.61 Al 0.058 1 2%
ALO; 2.57

Fe,0, 6.47 Al 0.054

FeO 6.92  Ti 0.018

MnO 0.38 Fe 0.184 1 0.989
MgO 10.69  Mn 0.013

Ca0 17.44 Mg 0.504

N2,0 2.85

K. 0 0.12 Mg 0.087

H,0+ 01 Ca 0.701 | oo
H,0— 0.06 Na 0.207

P.Os £0.01 K 0.005

Total 100.14  0=6.000
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Table 4 Chemical composition and atomic ratios of

- reibeckite from Madara-Jima
No. 1 2 1 2

Sio, 49.45 50.81 Si  7.901 8.028
Ti,0, 1.29  0.77 Al 0.099 -
Al,0, 1.22  1.19

Fe,0,  14.40 15.38 Al  0.131 0.227
FeO 21.78 20.14 Ti 0.153 0.095

MnQ 1.23 1.12 Fe 1.726 1.820
MgO 0.53 0.35 Fe 2.877 2.654
Cal 0.45 0.43 Mn 0.163 0.085
Na,0 5.96  6.38 )

K0 1.28 136 Ca 0.077 0.066
H,0+ 1.25  1.17 Na 1.841 1.953
H,0— 0.96 0.74 K 0.268 0.284

P,0, £0.01 £0.01
Total  99.80 99.84 OH 1.323  1.232
0 22.677 22.768

No. 1 @AM, 1971
No. 2 : This paper
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Fig. 5. Reaction relation of mafic minerals
in alkali rhyolite from Madara-
jima.

Aeg: Aegirine, Ano: Anorthoclase
I1: Ilmenite, Mt: Magnetite
Ol: Olivine, Ri: Riebeckite
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Fig. 6. Mode of Occurence of Oxyhorn-
blende and riebeckite.
Oxy-ho: Oxyhornblende
Ri: Riebeckite
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Fig. 8. Tentative diagram of couse of crys-
tallization for clinopyroxene under
diffent Oxyzen partial pressure.
a,b: High Oxygen partial pressure.
Crystallization couse of clinopyro-
xene is diopside to aegirine with
hematite.
¢,d: Low oxygen partial pressure.
Crystallization couse of clinopyro-
xene is diopside to ferroaugite with
magnetite.
e, Lower oxygen partial pressure.
Crystallizution couse of clinopyro-
xene is diopside to hedenbargite.
HM: curve for magnetite-hematite
assenblage at 1 bar total pressure.
QMF: Curve for quartz-magnetite
-fayalite assemblage at 1 bar total
presusre.
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Fig. 9. The couses of crystallization in
clinopyroxene of alkalirocks from
Circum Japan Sea region.
N: Nemuro area (YAcGI, 1968).
H: Higashimatsuura area

(This paper)

M: Morotsu area (YAGI, 1953).
O: Oki island (UcHiMizu, 1966)
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Fig. 10. Tentative diagram of concentration
of volatile elements (O, and H,0)
into magma during crystallization.
S;, S, Shidara area (Sawai et al.

1979).

I., Iki island (Aoki, 1964).
H.M. O are the Same as Fig. 9.
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Fukuoka

Karatsu
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NAARGROF S 4 FOSTHHE
Fig. 11. Occurence of amphibole and opa-

cite in alkali rocks from Fukuoka

to Karatsu.

Op: Rocks contain opacite

Am: Rocks contain amphibole

Dotted line is boundary of opacite

rocks and of Amphibole ones.
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