BRRFHE RS

14, 37~41 =7 (1995 £ 12 )

Geol. Rept. Shimane Univ., 14, p.37~41 (1995)

KILBMOIERFERE & T DEHE
PR EEALT - RIL BT

Settling velocity of volcaniclastics and its significance

Aki Masumoto* and Katsuhiro Nakayama**

Abstract

Volcaniclastics falling velocity is estimated by measurements with settling tube. Samples are obtained
from the Pliocene Ohtani and Souri volcanic ash layers in the Tokai Group. In terms of content, volcanic
glass and pumice predominate in these layers. In the Ohtani volcanic ash, mean specific gravity of vol-
canic glass is 2.25 which is higher than that of pumice (1.15). In the Souri volcanic ash, mean specific
gravity of volcanic glass and pumice suggests 2.25 and 1.50 respectively. Particle falling velocity of the
Ohtani and Souri volcanic ash can be described by following formulas.

Cd=26+24/Re, W=[-9 n+{81 n*+156 pa*(c-p)g}*’1/39 pa

Cd=3.4+24/Re, W=[-18 n+{324 1*+81.6 pa’(c-p)g}*°]/10.2 pa
where 6 and p are the particle and fluid densities respectively, g is the acceleration due to gravity, m is
fluid dynamic viscosity, Re is grain Reynolds number, a is the particle radius, Cd is non-dimensional drag
coefficient, and W is the falling velocity. These formulas mean the transition to turbulence is promoted at
a lower Reynolds number than for the corresponding smooth spherical particles. More poorly sorted bed-
forms can be explained by these formulas, which suggest that more varied grains in diameter can be de-

posited under a small range of falling velocity.
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Fig. 1. SEM phtomicrographs of the glass shards. (A):
the Ohtani volcanic ash. The scale is 10 um. (B):
the Souri volcanic ash. The scale 100 um.
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Table 1. Grain specific gravity of the Ohtani and
Souri volcanic ash.

Specific gravity (g/cm®)

Ohtani volcanic glass  2.60 - 2.25 - 2.00
pumice 1.70 - 1.15 - (1.00)
Souri  volcanic glass  2.60 - 2.10 - 1.80

pumice 1.80 - 1.50 - (1.00)
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Fig. 2. Settling velocity versus grain diameter showing volcanic glass grain data, Stokes’ and Gibbs’ equations.
(A): the Ohtani volcanic ash, (B): the Souri volcanic ash.
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Fig. 3. Outcrop photos. (A): 3 D dunes of the Ohtani
(Ueno; local name) volcanic ash at Tokadai,
Kasugai City. (B): Dunes of the Souri volcanic ash
at Itayama, Handa City. Note the both large pumice
and sand sized volcanic glass are arranged on the
same lamination.
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