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. 28. Size Characteristics of the Pumice Deposits
distributed in the Vicinity of Komoro on the
Southwest Foot of Asama Volcano.

By Hiromichi TSUYA, Isamu MURAI and Yoshichi HOSOYA,
Earthquake Research Institute.

The phenomena of nmuédes ardentes or burning clouds have attracted much attension
by volcanologists since the eruption of Mount Pelée in 1902, inducing some of them to
do a detailed study of pyroclastic deposits, especially of nuées ardentes deposits.
Among those, Fenner (1923) studied the origin of the tuff deposits in the Valley of Ten
Thousand Smokes, Katmai. MOORE (1934) described the recent pumice deposits of the
Crater Lake region and discussed their origin. He concluded that, judged from the size
characteristics and other features, one of them, the «“Older Pumice”, is apparently differ-
ent in origin from the pumice deposits of the normal projected type, being regarded
as a product of nuédes ardentes. Recently, in Japan, products of nuées ardentes or of
pyroclastic flows have been reported from several volcanic regions. TANEDA (1954) stud-
jed the “Shirasu” in Southern Kyushu and concluded that it may be regarded as the
nudes ardentes products showing size characteristics similar- to those of the «Older Pum-
ice” of the Crater Lake region. ‘

This paper presents, as a part of the writers’ study on the pyroclastic deposit of
Asama Volcano, the results of mechanical analyses of the pumice deposits distributed in
the vicinity of Komoro on the southwest foot of the volcano.

Pumiceous pyroclastic -deposits of various ages are distributed extensively on the
mountain side from near the top to the foot of Asama Volcano. The deposits which are
developed in the vicinity of Komoro City form a ground nearly flat but slightly slope
southwestward, and are cut with the walls of U-shaped gullies called “Tagiri”. The
western border of their distribution area is on the west side of Komoro Railway
Station, and the southern border in the northern part of Nakagomi-machi (town). In
the eastern part of the area they are overlain by the scoriaceous pyroclastic deposits,
YAGI's “Oiwake Bomb Flow” (1930) or ARAMAKI’s “Oiwake Nuée Ardente” (1956). They
are also partly overlain by another scoriaceous deposit (YAGI's “ Jabori detritus Flow?”)
along the valley of the River Jabori. Pumice deposits similar to those just mentioned
are developed in Goka and Naka-karuizawa, on the southeastern foot and also on the
northern foot of the volcano. These deposits rest unconformably on the basement
composed of Tertiary and Pleistocene sediments and lava flows (cf. fig. 1). The thick-
ness of the pumice deposits is 20~25m, and generally constant throughout the distri-
bution area, though in some localities it varies remarkably because of the irregularities
of the surface of the basement. In the places where they are deposited in the pre-
existing depression of the basement, it may exceed 40m, whereas on the ridges of the
basement there is no deposit of the pumice. The boundaries of distribution of the de-
posits are very sharp and definite. Generally speaking, there is neither remarkable stra-
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tification nor structure of special meaning, in the deposits, although large blocks of
Ppumice some times occur in pockets and cross beddings are often seen. In some loca-
lities rounded boulders occur in a layer at the middle horizon dividing the deposits into
two parts. Moreover, fine stratifications are locally developed. Natural charcoals are
often found in the deposits, showing that these pyroclastics were very hot when they
were deposited.

With the object of carrying out mechanical analyses, samples of 2~4 kg weight of
the deposits wers collected from the homogeneous part in the large outcrop such as new
roadcuts or walls of gullies. Localities of sampling are shown in fig. 2. If very large
blocks of pumice were embedded in the outcrop, their diameters were measured on the
spot. Each sample was divided into three parts: one, about 50gr weight, was put aside
for preservation; another, 50~80gr weight, was prepared for thorough mechanical ana-
lysis; and the rest was used for analysis of grains coarser than 8 mesh (about 2mm in
diameter). Mechanical analyses were carried out by means of the sieving, decantation
and pipette methods. In thorough analyses the specimens were sized by the decantation
method and divided into two parts: one coarser and the other finer than 1/32mm in
grain diameter. The coarser part was dried up and was sized by means of sieving with
woven wire screens. The finer part was analysed by the pipette method. The weight
of each fraction separated by the sieving and pipette method was calculated as the per-
centage in the total weight of the specimen. Analyses have been made on ten speci-
mens of the pumice deposits, and the results are shown in table 1 and fig. 3 and fig. 5.

The diameters of particles in millimeters ¢ are replaced here by ¢ as expressed
¢ = — logy ¢ for convenience. Approximate value of every sort of parameter of the size
distribution, that is mean My, median Mg4, deviation or sorting @ and ¢4, skewness @,
a¢ and as, and kurtosis By, in ¢ scale are obtained from the following relations.

My = (15 + Pas) [2, Magp = ¢so,

Q' =(dr — ¢15) /2, 06 = (Pss ~ b15) /2,

Q" = (¢15 + P25 — 2¢50) /Q’, _

ap = (Mg — ¢s0) 06, @ap = {($s + ¢ss) [2 — b} /a4,
By = {{dos — ¢5) /2 — a4} [as

Here, @¢s, $1s, -+, Pos are the ¢ values of the percentiles, or the size associated with the
percentage values on the cumulative curves. The values of these parameters are listed
in table 2.

The results of the mechanical analyses of nine specimens of the pumice deposits,
except sp. no. 10, are summarized as follows: 1) The median diameters of the pumice
deposits are exclusively within a range of 0.3 to 1.5 in ¢ scale, and these deposits may
be called pumiceous ash. 2) The variation of coarseness with distance from the source
could not be found, for the values of median diameters are almost constant and the
mode of the size distribution always lies in the fraction of 0~1 in ¢ scale. 3) The
sorting is rather bad, as the values of g4 are 2.1 to 2.3. Tailingout of both the coarser
and finer fractions are found in every case, and the secondary maxima may be some-
times found in these tailingout parts. 4) The degree of skewness varies widely, as the
values of @y are —0.16 to 0.37, and the values of ayy are —0.19 to 0.64. 5) The size
distribution of every specimen shows quite similar feature. This is also true for sp.
no. 10, the median diameter of which is far smaller than those of the other specimens.
(Sp. no. 10 was collected from the uppermost fine layer.) 6) The values of By, the pa-
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rameter of kurtosis, is 0.5 to 1.6.

It may be recognized that the pumice deposits consist of several different consti-
tuents, when observed under the microscope. The material above ¢ = — 2 consists dom-
inantly of pumice. Pumice itself is composed mainly of finely vesicular or fibrous
glass, and phenocrysts of plagioclase, augite and hypersthene are present. The finer
particles are of grains of minerals and of glass. The material from ¢ =0 to 2 consists
largely of mineral grains, and below ¢ =2 the particles are mainly angular fragments
of glass.

In general, the pumice deposits concerned show size characteristics similar to those
of the «Older Pumice” (cf. table 2, 28~31, fig. 4b, fig. 5d), in that both show fairly bad
sorting, tailingout of both the coarser and finer fractions, lack of the variation of coarse-
ness and the other features. The “Shirasu” also may have similar characteristics, but
the sorting is rather good (cf. table 2, 18~27, fig. 4a, fig. 5c¢).

The size characteristics of the pumice deposits are quite different from those of the
normal pumice fall. For example, the size characteristics of pumice fall of the 1783
activity of Asama show good sorting, lack of tailingout of the coarser fractions, regular
variation of coarseness with distance from the crater and other features (cf. table 2,
13~17, fig. 4a, fig. 5b). These features may be the typical characteristics of the nor-
mal projected pyroclastic deposits. The “Younger Pumice” of the Crater Lake region
also 'shows the similar size characteristics (cf. table 2, 32~39, fig. 4b, fig. 5¢). Other
examples of ash and tuff also show the similar features (cf. table 2, 40~42, fig. 4b, fig.
5f).

There are few data of mechanical analyses of other pyroclastic deposits of Asama.
The writers have tried the analyses of two specimens of the “Jabori Detritus Flow”,
the results being similar to those of the pumice deposits (cf. table 2, 11, 12, fig. 4a,
fig. 5a).

The pumice deposits which are distributed in the vicinity of Komoro may be entirely
different in origin from that of the normal pumice fall, as may be judged from their
size characteristics, distribution and other features, and are regarded as the products of
pyroclastic flows.






