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Plinian products of the 1977 Usu Volcanic eruption
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Abstract

In this paper we describe the Plinian products of the Usu 1977 eruption, and discuss
the relation between the deposit and the eruption sequence. Special attention is focused
on lithofacies, components of the deposit, and the characteristics of pumice in the Big I
[Katsui ez al. 1978: 385-408].

The deposits of the Big I consist of four fall units with sharp boundaries. According
to an eyewitness account in [Niida ef al. 1982: 97-118], the eruption column developed
up step by step, and then rapidly decreased. The characters in the deposits are
interpreted in connection the eyewitness account of the earlier gradual growth and the
later rapid decrease.

The Big I deposit has various types and colors of pumice in bubble-form. Some of
the bubbles are in elongated-form with a fibrous texture, while others are spherical or
ovoid-form. Colors of the pumice vary from white to gray. Although we can observe these
different points, the bulk chemical compositions of all pumice are almost identical;
meaning that the differences in the pumice were not caused by differences of bulk
chemistry, and suggests that they were produced by the same magma. The porosity of
the white pumice was found to be higher and the crystallinity in the groundmass is
lower. This suggests that the white pumice was produced by magma that ascended more
rapidly in the conduit.

Based on the component analysis of the Big I deposit, it is found that the proportion
of accessory rock, elongated pumice, and white pumice gradually increased toward the
climax stage of the eruption. This may suggest that the increase of the eruption-rate
induced increases of accessory rocks, and elongated and white pumices.
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Fig. 1 Map showing the location of Usu Volcano, and outcrops investigated (localities of E-5 and
W-5 quoted in [Niida et al. 1982: 97-118], and the isopach of tephra of Big I, II, Il and IV [Niida et
al. 1982: 97-118] in which values of thicknesses are in centimeters.
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Fig. 2 Growth of the eruption column of Big | [Niida et al. 1982: 97-118].
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Fig. 3 Typical columnar sections of the deposit of the Usu 1977 eruption after [Niida et al. 1982:
97-118]. For locality numbers, see Fig. 1. Numerical values left of the column indicate the
thickness in cm.
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Fig. 4 Typical columnar sections of the deposit of the Usu 1977 eruption. For localities (a-d), see
Fig. 1. Numbers right of the column of Loc. a indicate the unit number.
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Fig. 5 Photographs of representative pumice of the Usu 1977 eruption; (a) elongated pumice, (b)
spherical pumice, (c) white pumice, (d) bright-gray pumice, (e) dark-gray pumice.
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Fig. 6 Harker diagram for each type of pumice from the Usu 1977 eruption.
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Fig. 7 Backscattered electron (BSE) images of each type of pumice from the Usu 1977 eruption;
(a), (b) white pumice, (c), (d) bright-gray pumice, (e}, (f) dark-gray pumice. B: bubble, GM:
groundmass, PL: plagioclase, OPX: orthopyroxene, M: magnetite and G: glass.
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Fig. 8 Porosity and crystallinity in groundmass of each type of pumice from the Usu 1977
eruption investigated by analyses of BSE images of the pumice.
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Fig. 9 Vertical variation of Md¢ and ¢ of the Big | column (Fig. 4) at Loc. a. Unit numbers
correspond to the numbers at Loc. a in Fig. 4.
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Fig. 10 Vertical variation of the proportion of accessory rock, elongated pumice and white pumice
of the Big | (Fig. 4) at Loc. a. The proportions represent the weight fractions of accessory rock and
essential rock, elongated pumice and spherical pumice, white pumice and gray pumice,
respectively. They are investigated by judging about 300 particles in > -2.0 ¢ with a naked eye.
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