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Rhyolite from Okogashima Island, Kagoshima Prefecture

—K-Ar ages and Petrological Characteristics—

By Yoshiyuki Tarsumi and Hisashi INoUE

Synopsis

Three fresh rhyolites drilled at Okogashima island, west of Sakurajima Volcano have been ex-
amined based on K-Ar age determination and petrological characteristics. The K-Ar ages obtained (0.
25+0.02, 0.26+0.03 and 0.38+0.06 Ma) confirm that these magmas were active at the Pre-Caldera
stage before the climactic eruption of Ito pyroclastic flows of 22 ka. Petrological features of the
Okogashima rhyolites together with data for representative rocks within the Aira Caldera may sug-
gest the anatexis of lower crustul amphibolite for production of large volume of felsic magmas close-
ly related to the Caldera formation.
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Fig. 1. Location of Okogashima island situated at the southern margin of the Aira Caldera. Volcanic rocks
of the pre-caldera stage are shown by hatched areas.
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Table 1. Major and trace element compositions of Okogashima

rhyolites
OKO-bl OKO-b2 OKO-b3
Si02 71.81 73.98 72.93
TiO2 0.24 0.24 0.24
A1203 14.80 14.50 14.59
Fe203* 1.89 1.80 1.85
MnO 0.05 0.04 0.05
MgO 0.34 0.19 0.35
Ca0 2.37 2.33 2.43
Na20 3.92 4.13 4.07
K20 2.72 2.74 2.68
P205 0.07 0.07 0.07
Total 98.22 100.01 99.27
Ba 421 431 417
Nb 6 6 6
Ni 8 7 7
Pb 18 17 16
Rb 104 109 106
Sr 172 169 173
Th 11 10 10
Y 15 14 14
Zr 129 124 128

Fe203*; total iron as Fe203;
Major elements in wt% and trace elements in ppm.
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Fig. 2. Si0O, variation diagrams for Okogashima rhyolites and rocks of pre-caldera, climactic, and post
caldera stages. Compositions of Aira-related rocks may form a single differentiation trend.
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Table 2. Results of K-Ar dating for Okogashima rhyolites.

Nunber of Numbers in o Rad. Ar40 Non Rad. Ar
Specimen Laboratory K20 (wt.%) (10E-8¢cSTP/g) K-Ar age (Ma) %)
OKO-bl S27-165 2.541+0.051 2.47+0.22 0.25+0.02 83.1
OKO-b2 $27-166 2.535+0.051 2.59+0.24 0.26+0.03 80.1
OKO-b3G S27-164 2.556+0.051 3.81+0.56 0.38+0.06 90.1
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R EA T I TERV, mixing line between mafic and felsic
end members. Rhyolite magmas are
characterized by their high Rb/K ratios
possibly derived from partial melting of
amphibolite in the lower crust.
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