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39. Size Characteristics of the ‘““Shirasu’ deposit distributed
tn the southern part of Kyushu Island.

By Isamu MURAI and Hiromichi TsuyA,
Earthquake Research Institute.

This paper presents the results of mechanical analyses of the “Shirasu” distributed
in the southern part of Kyushu Island, as a part of the writer’s study on the mecha-
nical composition of pyroclastic deposits of several volcanoes in Japan. The “Shirasu”,
which means “white sand”, is distributed widely in the volcanic district of South
Kyushu, forming a vast tableland around the north part of Kagoshima Bay. It is very
often accompanied with the underlying ¢“Hai-ishi”, which means “ash stone” and may
be a welded part of the “Shirasu”. The “Shirasu” consists mainly of volcanic ash and
pumice, accompanied with some rock fragments. Its thickness varies greatly, usdally
being 50 to 150 meters. It shows no bedding in almost every case. (see Figs. 1 and 2)

Samples of about 1 kg weight of the “Shirasu” were collected in several localities
for mechanical analyses. Mechanical analyses of all samples were carried out by
means of sieving, decantation and pipette method. Besides, all the results of mechani-
cal analyses obtained by such laboratory work were corrected for the coarser grain
size by referring to the photographs of the outcrops, from which the specimens were
picked up. Analyses have been made of 13 specimens of the “Shirasu”, and 2 speci-
mens of the “Hai-ishi” of Mt. Aso, which is considered as the similar deposits. The
results of analyses are shown in Table 1, and Figs. 3, 4. The diameters of particles
in millimeters ¢ are replaced here by ¢ as expressed ¢=—log. § for convenience.
Approximate value of every sort of parameter of the size distribution, that is, mean
My, median Mds, deviation or sorting @ and ¢¢, skewness Q', a4 and asp, and kurtosis
B¢, in ¢ scale are obtained from the following relations.

My= (f16+P89/2, Mdp=ps,

Q'=(frs—P25)/2, do=(Ps:1~P16)/2

Q"= (P15+ P25 —2050)/ Q'

ap= (My—gso)loa, cxp={(Ps+p9)/2—Bs0}/a,

Bs={(Bos— P5)/2—as}/od _
Here, #5, $15, -+, 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 the “Shirasu” are summarized as follows:
1) The median diameters vary within a range of —0.6 to 2.9 in ¢ scale, but those
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of specimens nos. 1, 2,5, 6,7,9, 11, 12 and 13 are in a range of 1.0 to 1.7. 2) Speci-
mens nos. 1, 2, 5, 6, 7, 11, 12 and 13 were collected from the upper and middle (the
main parts) of the “Shirasu”. The size characteristics of these specimens are quite
similar to each other. Each has a main mode on the size of 0 to 2 and a sub-mode on
the size of —2 to —5. 3) Specimens nos. 8, 9 and 10 were collected from the lower
part of “Shirasu”. The size characteristics of them are somewhat different from those
of the specimens of the upper and middle parts. Specimen no. 9 has a remarkable
sub-mode in the coarse fractions. On the other hand, specimens nos. 8 and 10 have no
sub-mode. The main mode of each specimen, nevertheless, is on the size about 2 in ¢
scale. 4) Specimen no. 3 is coarser than other specimens, and the value of Mdg¢ is
—0.57. This may be due to its remarkable sub-mode in the coarse fractions. 5)
Specimen no. 4 has somewhat different size characteristics, it has a main mode on the
size of 4 in ¢ scale and a remarkable sub-mode in the size of —3 to —2. 6) The
sorting is rather bad as the values of g4 are 2.0 to 4.0. Tailing-out of both the
coarser and finer fractions are found in every case. 7) The degree of skewness varies
widely, as the values of ag are —0.26 to 0.33. 8) The values of B¢, the parameter
of kurtosis, are 0.5 to 1.3.

In general, the “Shirasu” has similar size characteristics to those of the pumice
flow deposits of Mt. Asama, and also those of the “Older Pumice” of Crater Lake
Region. The size characteristics of “Hai-ishi” of Mt. Aso show similar feature. These
facts are recognized obviously in the diagram of cumulative curves plotted on the
normal probability paper (Fig. 6). The size characteristics of these deposits may
present the typical feature of the mechanical composition of pumice flow deposits.




