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Weathering Products of Tephras from Sakurajima Volcano

Koichi SHIRAKI and Katsutoshi TOMITA

Abstract

The authors investigated the weathering products of volcanic ashes and
pumices derived from Sakurajima volcano by XRD and SEM. In the result of XRD
patterns weathering products was not recognized in pumices by eruptions of 1914,
1779 and 1471-1476, but in more older pumices, 10 A -halloysites were generaly no-
ticeable. Additionally, the amount of 10 A -halloysite produced in tephras increases
with age. It takes only about 500 years for 10 A -halloysite to crystallize in the weath-
ering processes.

SEM observations showed that secondary products occurred even in pumices
even if it do not show existence in XRD patterns. These are considered to be
allophane and amorphous materials called “precursor” of clay minerals.

Key words: 10 A -halloysite, precursor, Sakurajima Volcano, tephra, weathering.
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Fig. 1 Map of the sampling points at Gongenyama in Sakurajima, Kagoshima Prefecture, Japan.
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Table 1 List of minerals identified in bulk samples and fractions <2 g m.

Sample Minerals Description of Samples
Number Fd Tr Cr 10— Ha Gy He
Gl O A O - - - Volcanic Ash
G2 O - - - - - P1 (1914A.D.)
G3 O O O - - - Volcanic Ash
G4 O - - - - - P2 (1779A.D.)
G5 O - - - - Volcanic Ash
G6 O - - - - - P3 (1471 -1476A.D.)
G7 @) AN O A - O Volcanic Ash
G8 O - AN O - - P4 (746A.D.)
G9 O A AN O - - Volcanic Ash
G10 O - - O - - P5 (4,900Y.B.P.)
Gl1 O - - O - - P6
G12 O O O O - - Volcanic Ash
G13 O - - O - - P7
Gl4 O - VAN O - - P8
G15 O O O O - - Volcanic Ash
G16 O O A O - - Volcanic Ash
G17 O - AN O - - P9
G18 O - - O - - P10
GI9 O A O O - - Volcanic Ash
G20 O - - O - - P11
Fd : feldspar O : distinctly noticeable
Tr : tridymite A slightly noticeable
Cr : cristobalite — :unrecognized
10A —Ha : 10A — halloysite

Gy : gypsum
He : hemihydrate
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Fig. 3 XRD patterns for bulk samples, G1-G7.
F: feldspar T: tridymite C: cristobalite
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Fig. 4 XRD patterns for bulk samples, G8-G13.
F: feldspar H: 10 A-halloysite
T: tridymite C: cristobalite
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F: feldspar H: 10 A-halloysite
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Fig. 6 XRD patterns for bulk samples, G19 and G20.
F: feldspar H: 10 A -halloysite
T: tridymite C: cristobalite
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Fig. 9 Scanning electron micrographs of weathering products on volcanic glass surface of
pumice as shown in sample number G2 (P1).

(a), (b), and (c): Amorphous coatings on glass surface of P1 pumice.
(d): Enlarged view of part of (c).
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Fig. 10 Scanning electron micrographs of weathering products on volcanic glass surface of
pumice as shown in sample number G2 (P1) and G4 (P2).

(a): A bundle-shaped crystal on volcanic glass surface of sample G2 (P1).
(b): Weathering products of sample G2 (P1).

(¢): Enlarged view of (b), showing amorphous coatings like patches.
(d): Crystal-like long pillars observed in G4 (P2).
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Fig. 11 Scanning electron micrographs of weathering products on volcanic glass surface
pumice samples with sample number G4 (P2) and G6 (P3).
(a): Amorphous coatings on halloysites observed in G4 (P2).

(b): Enlarged view of (a) showing hemispherical shaped weathering products.
(c) and (d): Weathering products of G6 (P3).

of
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Fig. 12

Scanning electron micrographs of weathering products on volcanic glass surface of
pumice as shown in G13 (P7).

(a): Halloysites and long pillar-like crystals on glass surface.

(b): Halloysites and bundled crystals on spherical surface of volcanic glass.
(c): Halloysites and bundled crystals.
(d): Halloysite aggregates.
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Fig. 13 Scanning electron micrographs of weathering products on volcanic glass surface of
pumice as shown in sample G20 (P11).

(a): Halloysites and bundled crystals on phenocryst of pumice.
(b): High-magnification view of (a).

(c) and (d): Halloysite grains on volcanic glass surface.
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