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Introduction

Volecano Myokd is situated in the southern part of Niigata Prefec-
ture, in Central Japan. There is no historic record of its eruptive
activity. It is a double volcano consisting of a large central dome and
a somma. Fumaroles and hot springs are found on the foot of the
central dome. The eastern rim of the somma is eroded deeply by a
barranco. A thick bed of pyroclastic deposits occupies the barranco and
spreads out extensively at the east foot of the somma, forming a vast
flat plane. The writer has studied these pyroclastic deposits and obtained
several new data on the nature and the origin of them, which are
presented in this paper with the results of the mechanical analyses of
the deposits.

The writer wishes to express his great gratitude to Professor Hiro-
michi Tsuya of the Earthquake Research Institute, Tokyo Univ., for his
invaluable advice and encouragement. He is indebted to Mr. Ichir6 Ueha-
ra of the Mydko Sightseeing and Development Co. Ltd., and the employees
of the Sekiyama Sport Hotel, for giving many facilities to his field study.
He is also indebted to Mr. Yoshichi Hosoya of the Komoro Branch of
the Earthquake Research Institute, for his aid in carrying out the
mechanical analyses as well as for preparation of figures in this paper.

General Structure of the Volcano

Volcano Mydké was constructed on a foundation of Tertiary forma-
tions, which are distributed on the floor of the barranco and develop on
the north-east foot of the somma. The somma is composed mainly of
repeated layers of lava flows of two-pyroxene-andesite. The uppermost
layers of the somma consist of lava flows of olivine-bearing two-pyroxene-
andesite and hornblende-pyroxene-andesite. The central lava dome, con-
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sisting of quartz-olivine-bearing augite-hypersthene-andesite, develops in
the caldera, the major and the minor diameter of which are 2.7 km from
north to south and 2km from east to west respectively. The eastern
part of the central dome is partly destroyed, perhaps by a side-explosion.
The eastern and the southern rim of the caldera are cut by barrancos,
forming the deep valleys of Kita-jigoku-dani and Otagiri—gawa, and
Minami-jigoku-dani and Shirotagiri-gawa respectively (Fig. 5). A thick
bed of pyroclastic deposits dealt with in this paper develops in the eastern
barranco and on the eastern skirt of the somma. The latest lava flow
of hornblende-augite-hypersthene-olivine-andesite effused from the foot of
the central dome and flowed into the eastern barranco.

Pyroclastic Deposits distributed on the East Foot of the Volcano

On the foot of the central dome and in the eastern barranco a thick
bed of pyroclastic deposits, composed of porous lava blocks of hornblende-
hypersthene-andesite and their fragments, is found under the latest lava
flow of the central dome. The same bed is also distributed extensively
on the east foot of the volcano, overlying the lava flows of the somma
and the foundation of Tertiary formations (Fig. 1). The eastern border
of its distribution lies along the course of the Seki-gawa. The flat
surface of the deposits is dissected by U-shaped valleys, on the walls
of which the vertical sections of the bed are exposed (Figs. 6, 7 and 8).
The thickness of the bed is 50 m or more, and the area of its distribution
is about 23km’. So the volume of the deposits is culculated at about
1.2km®. There is no remarkable stratification in the bed, although layer-
ing of large blocks is sometimes found in the middle and upper parts.
An ash layer of about 1 m thickness is found in the upper part of the
bed in the vicinity of the central dome (Fig. 9). Natural charcoal is
contained in the pyroclastic deposits, showing that these. pyroclastic
materials were very hot when they were deposited (Fig. 10). The lava
blocks in the deposits are fairly porous, and their density is within a
range of 1.2 to 1.9 (1.6 on the average). The matrix of the deposits
consists of lava fragments, mineral grains (mainly plagioclase, hornblende
and hypersthene) and glass fragments.

The pyroclastic deposits concerned here have been formerly consid-
ered as mud-flow deposits caused by collapse of the eastearn part of the
central dome®. They are more or less similar in features to mud-flow

1) N. YAMAZAKI, Report, -Earthq. Inv. Comm. 8 (1896), 48-49, (in Japanese).
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deposits. The large blocks in them are somewhat angular and have
faceted surface, suggesting that they were brought by disruption of solid
rock mass. The constituents of the deposits are petrologically similar
to the central lava dome. In spite of these characteristics, the volume
of the deposits is too huge to be explained as the products of mud-flows
caused by the collapse of the eastearn part of the central dome. The
volume of the collapsed mass of the central dome is only about 0.03 km®,
while the volume of the deposits is about 80 times larger, and almost equal
to the whole mass of the central dome. It is impossible to infer that these
deposits were resulted only by disruption of a small part of the dome.
S. Aramaki mentioned these deposits as an example of the pyroclastic
flows of intermediate type in his classification (1957)». The writer con-
siders that they may have been caused by explosive eruptions of the
central dome followed by discharge of a large quantity of porous frag-
mentary materials, perhaps in a state of pyroclastic flow. Eruptions may
have occurred several times, as may be infered from the sedimentary
features in the bed of the deposits such as layering of large blocks.
The details of the course of eruptions have never been clarified. Careful
studies on the structure and petrology of the central dome, as well as
on the relationship between the dome and the deposits, may be necessary
in order to explain exhaustively the orign and mechanism of accumulation
of the pyroclastic deposits concerned.

Mechanical Analyses of the Pyroclastic Deposits.

The writer collected several specimens of the pyroclastic deposits in
various localities, and carried out mechanical analyses of the specimens
(Figs. 11 and 12). Localities where the specimens were collected are
shown in Fig. 1. Specimens of 1 to 2 kg weight were collected for me-
chanical analyses. Mechanical analyses were carried out by means of
sieving, decantation and pipette methods. Besides, all the results ob-
tained by such laboratory work were corrected for the coarser fractions
by referring to the photographs of the outerops from which the specimens
were picked up. Detailed description of such steps of the mechanical
analyses will be omitted here. The final results of the mechanical analy-
ses are shown in Table 1, each figure listed in the column represents
the weight per cent of each fraction sized out by the mechanical analy-
ses. Fig. 2 and Fig. 3 show the particle size distribution of the specimens
by cumulative curves and histograms respectively. The diameters of

2) S. ARAMAKI, Bull. Volcanol, [ii], 1 (1957), 53-54, (in Japanese).
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Table 1. The results of the mechanieal analyses.
N 1 2 3 4 5 6 7 8 9 10 1.
~—10 1.1 1.0
—10~— 9 2.2 15 2.2 0.6 1.7
— 9~— 8 26 25 3,9 2.0 1.8 2.0 0.8 2.3
— 8~ 7 28 3.2 27 30 29 1.8 3.0 25 1.5 3.1 3.5
— 7~— 6 4.2 4.0 4.4 41 4.0 3.4 55 3.9 3.0 3.7 4.0
— 6~—5 53 6.2 6.3 4.2 6.5 3.6 7.1 5.0 4.1 3.7 4.5
— 5~— 4 6.6 6.3 8.1 4.8 85 3.9 6.3 51 4.6 4.0 5.5
— 4~—3 48 5.2 7.4 49 80 6.0 4.2 47 59 3.3 6.0
- 3~— 2 2.9 4.8 6.7 50 6.0 10.0 3.9 4.5 6.9 4.1 6.5
—2~—1 44 5.1 7.0 58 5.5 10.1 4.7 4.9 7.0 5.1 6.7
-1~ 0 9.6 7.8 88 8.6 6.4 9.1 8.0 8.8 105 9.2 10.2
0~ 1 13.5 12.6 9.8 12.0 11.8 13.1 12.9 12.5 13.5 13.7 12.1
1~ 2 12.8 11.5 8.7 12.9 11.2 11.0 12.6 10.8 13.0 13.4 12.2
2~ 3 10.0 9.5 7.0 11.9 5.5 9.5 10.0 9.3 10.4 10.0 10.9
3~ 4 6.9 7.4 53 9.3 7.3 6.9 7.9 7.9 82 84 7.2
4~ 5 45 54 44 6.8 50 5.2 52 6.8 54 6.5 4.9
5~ 6 2.1 3.2 26 28 22 27 26 53 25 33 1.8
6~ 7 17 2.1 0.8 07 1.4 1,6 1.9 3.4 1.3 20 1.4
7~ 8 1.0 0.9 0.7 05 0.4 09 1.1 1.1 1.2 1.1 1.0
8~ 9 06 0.3 09 06 04 1.0 08 0.8 0.7 0.6 0.9
9~ 0.4 05 03 0.1 06 0.2 03 1.9 0.3 0.8 0.7
%
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Fig. 2. Cumulative curves of particle size districution.
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Fig. 3. Histograms of particle size distribution. The number of specimen is noted on
the left of each histogram.

Table 2. Data on parameters of particle size distribution.

Specimen no.| Mds My Q' Q" 7o as azdp B¢ Remark
1 0.28 —1.05 3.07 —0.76 4.27 —0.31 —0.41 0.60 |middle part
2 0.28 —0.8 2.59 —0.36 4.32 —-0.26 —0.32 0.54 r
3 —0.98 —1.39 3.03 —0.28 4.24 —-0.10 —0.16 0.59 |upper part
4 0.63 —0.43 2.61 —0.47 3.96 —0.27 —0.42 0.51 |lower part
5 —0.03 —0.92 3.05 —0.56 4.06 —0.22 —0.25 0.49 |uppermost part
6 0.14 -—-0.05 2.30 -0.15 3.36 —0.06 —0.13 0.95 |lower part
7 0.47 —0.89 3.09 -—0.74 4.31 —0.32 —0.28 0.46 |middle part
8 0.78 0.24 2.79 —-0.21 4.35 —0.12 —0.17 0.51 |upper part
9 0.47 —0.05 2.30 —0.27 3.45 —0.15 —0.22 0.63 |uppermost part
10 0.74 —0.42 2.47 —-0.39 4.18 —0.28 —0.39 0.62 |middle part
11 0.28 —0.54 2.53 —0.42 3.76 —0.22 —0.37 0.59 |uppermost part
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particles in millimeters ¢ are replaced here by ¢ as expressed ¢= —log,¢
for convenience. The phi values of the percentiles ¢;, ¢i5 Pas, Psoy Prs
¢w, and ¢; were read on the cumulative curves, and the approximate
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Fig. 4. The relation of the values of ¢4, ap and By to the
values of Mds. :

values of every sort of parameter of the particle size distribution were
calculated from the following relations. The values of these parameters
are listed in Table 2.
Md¢=¢5o ’ M¢=(¢1e+¢’84)/2 ’

Q'=|¢75_¢251/2 ’ Q,’=(¢75+¢25—2¢5o)/Q, ’

7¢=l¢84_¢1e‘/2 ’ “¢=(M¢_¢5o)/0’¢ ’

o = (¢’5+¢95)/2_¢5o ) .3"‘ (¢95_¢5)/2_°'¢

26 — ’ - .

gy T4
Md,, Q@ and Q" are median, deviation and skewness respectively,

obtained by the quartile method, while M, o4, a4 and a., and B, are
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mean, deviation, skewness and kurtosis of the Inman’s phi measure
system®.

The results of the mechanical analyses of 11 specimens of the pyro-
clastic deposits are summarized as follows:

1) The size characteristics of all specimens are similar to each other,
in spite of the fact that specimens were collected from the different
horizons of the bed in various localities. Systematic variation of coars-
eness with distance from the source could not be found. The values of
median diameters Md, stay exclusively in a range of —1.0 to 0.8 in ¢
scale, and the mode of the size distribution always lies in the fractions
of 0 to 2. Tailing-out of both the coarser and finer fractions are found
in every specimen, and a sub-mode may be sometimes found in the tailing-
out part of the coarser fractions, lying in the size of —6 to —4.

2) The sorting is fairly bad, as the values of @ are in a range of
2.3 to 3.1, and the values of o are in a range of 3.3 to 4.4. These
values are somewhat larger than those of the pumice-flow deposits. The
values of ay, which represent the degree of skewness, stay in a negative
range of —0.3 to 0. The values of s, the parameter of kurtosis, are
in a range of 0.4 to 1.0. The shape of the particle size distribution of
every specimen is considerably flat as to be seen on the histogram.

3) The size characteristics of the pyroclastic deposits concerned are
somewhat similar to these of the nuee ardente deposits, for example the
nuée ardente deposits of the central cone of Volcano Hakone. They
also show a little resemblance to these of mud-flow deposits, for example
the mud-flow deposits of Voleano Komagatake and Volcano Bandai. The
shape of particle size distribution is rather stable, and the values of
parameters stay exclusively in narrow ranges as shown in Table 2 and
Fig. 4, in the same way as in the case of pumice-flow deposits. This
seems to be dissimilar to the case of mud-flow deposits in which matters
may be otherwise.

Summary

It seems apparent that the pyroclastic deposits which are distributed
on the east foot of Volcano Mydké are not the products of mud-flows
caused by disruption of the eastern part of the central dome, as they
have been hitherto considered. They may have been the result of the
explosive eruptions of the central dome followed by discharge of a large
quantity of porous fragmentary materials, descending down the moun-

3) D. I. INMAN, “Measures of describing the Size Distribution of Sediments”, Jour.
Sed. Petrol., 22 (1952), 125-145.
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tain-slope in a state of pyroclastic flow. Further studies on the pyro-
clastic deposits as well as on the central dome are necessary in order
to clarify the origin and mechanism of deposition of the pyroclastics.

17, E O LEET AT 5 KIHERM
wERER K 5

W KU PR B EI I L 5 KIUT, ko BREIEA, ZEAIUT, Al LT
RS OES L D5, FHb 2.7km, PG 2km OAX I HEoHNF oo dhiciy, HEEE
A - ERG - ABTA - RUEOBAAEHLAAE <RE LTH 5. SHRL o FET K 0iiic X 2T
E<HEhTHER, 2o koo Wi KIURBESE X D s HEBYRECEER LTaH LT
Wb, ZoHERIE, REELO BT, REICEH L MEE - BES - 2R o BB ko
TEBbhTw5a, MELO HETIIIERIIACTEIIZ ble o THMi L TR Y, L0 i hiH
EEXOH 10km @F7ohiBic e THELTWS, HMEFEIZS 23km? 2 X, JEEIZ 50m
FlThU EE BR300, ZOXKBERYOBIKREITNY 1.2kmd L3R5,

COHRBITABL M HEORE LI DT, —RLc: 2AKUREOHRHO X SRz
Fhhs, MR L A L3TXTEIVED F 5 AR & Hok MEAT « S8R - 2SR 0/ R
T, MRHEIHAET - 19000  BRNOSO SRS IO X 7 AN X 0 ey, Hifimitiee
AEEEREG. ZOREWELRREET, AL SRR L RV, ARYL< bR
oz RS BEARS 5. BRAEEOMITIRETICER 1m 3ok UKERRER T
5. Flo, RARKREZEZATED, HERMENTIBRTHLORLADRS.

HRMEEOEMNC T B A RO AR BN S, MEO KFSERYIT 050 Bz Lo
THE LR MR L IEREL O TE ., L LSRG O H&IZH 0.03kmé jz3-¥-F,
1.0kmd Ll E o R 20RO £l E2 Z W CHBET 5 & L 3R TH 5. FHHEHT = OHEEY
BB AFROBIC L T3 (1957 4F), shMIEHEROREL Z OXBEHER Y L OBIREF L <
FAE LI ETh TRBEELERIESORWY, BELHERD HEL & i KEBERFEEL
hDLABR, 20X AR EEL ShEERKIHERY O BENEE—SICRE LI L%
zhbhs.

KEHERERY O Bb A& 11 @R RE L TR L Tieoked, HEAMTWThd &
HOTEI<SEMLTWS., Mde ¥ —1.0 & 0.8 OFFENICH D L FHDOTW5, o4 1T 3.3~
44 T, ~ROBEWHEBEYOBELOAEL, - VX ¢=0~2 ollicEicBbh 3. i =
—6~—4 ORICEIE~ FRRLNEHENL . ap FEICADERX LS. B X 04~1.0 T,
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BREATROBOBINAE L, AT A—2—DENELFALLEVONRETED L 5 Th3.




