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The Hirano volcanic ash in Nomura Town, southwestern Shikoku, Japan, has been characterized by

petrography, refractive index and geochemical composition of volcanic glass (major and trace elements), and

fission-track age of zircon. The Hirano volcanic ash has abundant vesicular glass shards and phenocrysts of biotite,

hornblende and orthopyroxene. The volcanic glass has a rhyolitic composition. LREE (Light Rare Earth

Element) profiles of the volcanic glass are steep with La/Sm . . and those of HREE (Heavy Rare Earth

Element) are flat with Gd/Yb . . . They have a weakly developed Eu anomaly. The Hirano volcanic ash

has similar values of some incompatible trace element ratios, such as La/Y, Ba/La and Nb/Zr, with the Yufugawa

pyroclastic flow deposit in the Ooita Prefecture. The fission-track age of . . Ma ( ) was obtained for

zircons from the Hirano volcanic ash. The Hirano volcanic ash can be correlated to the Yufugawa pyroclastic flow

deposit based on petrographical, geochemical and geochronological data.

: Hirano volcanic ash, Middle Pleistocene, Yufugawa pyroclastic flow deposit, Nomura Town, south-

western Shikoku
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Fig. . Map showing the study area. (a) locality of the study area ; (b) topographical map

around the outcrop. Original map is a part of : , topographic map of Nomura

published by Geographical Survey Institute of Japan.
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phenocrysts and volcanic glass in the Hirano outcrop.
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Table .

tific Ltd.) and NIST as standard glass samples

by EDS. SD: standard deviation, RSD: relative
( )

standard deviation.
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Eggins Table . Analytical results of USGS rock standard

BHVO-
ard deviation.
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Table . Major element composition of volcanic glasses from

the Hirano volcanic ash and Yufugawa pyroclastic flow

deposit. SD: standard deviation.

Fig. .

glass from the Hirano volcanic ash. Yfg data

are from Machida and Arai ( ). Yfg :

Yufugawa pyroclastic flow deposit.

Fig. . Harker diagrams of the volcanic glass shards from the Hirano volcanic ash.
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Table . Trace element composition of volcanic glasses

from the Hirano volcanic ash and others. K-Ah:

Kikai-Akahoya tephra, AT: Aira-Tanzawa tephra,

Yfg p.f.d : Yufugawa pyroclastic flow deposits.

Fig. .

ence of volcanic glass among the Hirano volcanic

ash, Yufugawa pyroclastic flow deposit, K-Ah and

AT tephras.
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Fig. . Chondrite normalized REE patterns of volcanic
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Table . Results of fission-track dating.

. and : density and total number of counted tracks, respectively ; Analyses were made by the external detector

method applying to external surfaces of zircon (ED method : Gleadow, ) ; Age was calculated using a

dosimeter glass NIST-SRM and age calibration factor ED ( ) (Danhara

(Galbraith, ) ; :

correlation coe cient between and ; U: uranium content (Iwano ) ; Zircon grains were irradiated

with thermal neutrons in the pneumatic tube of the JRR- unit of the Japan Atomic Energy Research Institute

(JAERI) reactor with NIST-SRM dosimeter.
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Fig. . Comparison of major elements of volcanic glass compositions among the Hirano volcanic

ash and other Middle Pleistocene tephras.

Fig. . Nb-Zr diagram of volcanic glasses from the

Hirano volcanic ash, Yufugawa pyroclastic flow

deposit, and K-Ah and AT tephras.

Fig. . La/Y-Ba/La diagrams of volcanic glass from

the Hirano volcanic ash and other Middle

Pleistocene tephras.
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