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Basaltic pyroclastic flows of Fuji volcano, Japan:
characteristics of the deposits and their origin

Takahiro Yamamoro™, Akira Takapa™®*, Yoshihiro IsHizuka™*,

Naomichi Mivan™** and Yasuhisa Tamma™***

Fuji volcano is the largest active volcano in Japan. Although basaltic in composition, small-volume pyroclastic flows
have been repeatedly generated during the recent explosive stage. Deposits of those pyroclastic flows were identified
along multiple drainage valleys on the western flanks between 1,300 and 2,000 m above sea level, and were stra-
tigraphically divided into SYP 1to4 at3.2,3.0,2.9,and 2.5 ka, respectively. Downstream debris flow deposits were
found which contain abundant material derived from the pyroclastic flow deposits. The SYP 1to SYP 4 deposits con-
sist of two facies: the massive facies is about 2 m thick containing basaltic bombs of less than 50 cm in size, sco-
ria lapilli, and fresh lithic basalt fragments supported in an ash matrix; the surge facies is represented by beds of 1 to
15 cm thick, consisting mainly of ash with minor amount of fine lapilli. Bombs and scoria are 15 to 30% in vol-
ume within the massive facies. SYP 1to SYP 4 were distributed only in the western flank. The reason for this one-
sided distribution is the asymmetric topography of the edifice; the western slope of the volcano is steepest (over
34°).  Most pyroclastic materials cannot rest stably on the slope steeper than 33°. Therefore, ejecta from explosive
summit eruptions which fell on steep slopes tumbled down and were remobilized as high temperature granular flows.
Large pyroclastics moved as granular avalanches along the valley bottom. Furthermore, the avalanching flows in-
creased in volume by abrasion from the edifice and generated abundant ashes by collision of clasts. The large amount
of the fine material was presumably available within the transport system as the basal avalanches propagated be-
low the the angle of repose. Taking the typical kinetic friction coefficient of small pyroclastic flows, such flows could
descend the western flanks where scattered houses are below 1,000 m above sea level. A similar type of pyroclas-
tic flow could result if explosive summit eruptions occur in the future.

Key words: Fuji volcano, basalt, pyroclastic flow, volcanic hazard, angle of repose.
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Fig.1l. Index map of Fuji volcano and distribution of SYP 1 to 4. The primary SYP deposits are observed at Loc 1 to 6. Downstream of these
localities, the hatched distributions are comprised of resedimented debris flow deposits. Km=Komitake. Topographic data from the digital
map 50 m grid (elevation) by the Geographical Survey Institute, Japan. After Yamamoto et al. (2005b).
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T AREEDOREREIFNFRREL > TH Y, EiE TR7 vs “FIIRAEIX (Fig. 3) TUEY— DVE & 0 &Pk -
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Fig.2. Stratigraphic columns through the SYP 1to SYP 4 deposits. Om=the Omuroyama scoria fall deposit; Os=the Osawa scoria fall de-

posit; S-18=the S-18 scoria fall deposit; S-22 =the S-22 scoria fall deposit; KgP =Kawagodaira Pumice. After Yamamoto et al . (2005b).
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Fig. 3.

Grain size characteristics of the massive, surge, and resedimented parts of the SYP 1 to SYP 4 deposits. M and O are arithmetic mean

diameter and standard deviation in phi units, respectively. Diameter in X phi= (1/2)* mm. After Yamamoto et al. (2005b).
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Fig. 4. Grain size distributions of the massive, surge, and resedimented deposits of the SYP 1 at the Osawa valley (Loc. 6). Curve lines (GF )
are Gaussian fits for individual subpopulations. Although the residual line (RS) still contains the coarsest subpopulation, the Gaussian curve

hardly fits the residual showing a coarse-tailed asymmetric shape. After Yamamoto et al. (2005b).
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Fig. 5.

Gradient map of Fuji volcano, using data of Miyagi (2002) . The hatched area is the distribution of the SYP and resedimented depos-

its. S=summit crater of Shin-Fuji volcano; H =AD 1707 Hoei craters; Km=XKomitake volcano. After Yamamoto et al . (2005 D).
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(2005b).
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Schematic diagram for generation process of pyroclastic flows during summit eruptions. See text in detail. After Yamamoto et al .
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Topographic cross sections through Fuji volcano in the east-west direction and mobility of the SYP. White arrows indicate the moving

paths of the pyroclastic flows. OK =recent cliff of Osawa Kuzure younger than 1.0 ka; H =height difference; L =horizontal distance. After

Yamamoto et al. (2005b).

ASAZBIEEIC o7z, 72, B RN — vy 7k
HEEASR KNP AE#RE LIIT —F >~ 77—
T COMm IR AR TH o7, ZRIECICHEFKR O
T B L ETEd. 2612, BROEHz THIE
IELTHWEAEGEOHFIZL, b TE#HH L £7.

5| A3

Bagnold, R.A. (1956) The flow of cohesionless grains in fluids.
Proc. R. Soc. London. Ser. A, 249, 235-297.

Denlinger, R.P. (1987) A model for generation of ash clouds by
pyroclastic flows, with application to the 1980 eruptions at Mount
St. Helens, Washington. J. Geophys. Res., 92 (B 10), 10284-
10298.

Drake, T.G. (1990)Structural features in granular flows. J. Geo-
phys. Res., 95 (B6), 8681-8696.

253

Ishida, M.,Hatano, H. and Shirai, T. (1980) The flow of solid
particles in an aerated inclined channel. Powder Tecnology,
27, 7-12.

EFESFA - WTH # (1962) & LINKRROFEE— KILOB D5
L RAERE IO W T ORI —. MM, T1, 4, 3
-18.

E LR SR (1992) LI K S8 2 i B IX 3803 0 B4R e 61
[E L7, 700 p.

WTH % (1964) Tephrochronology (2 & % & kIl & Z D JE0
Mo FEES, e, 73, 293-308, 337-350.

BIH ¥ (1977) KILKISEES. ERERE, Wl 324p.

McGetchin, T.R.,Settle, M. and Chouet, B.A. (1974) Cinder
cone growth modeled after Northeast crater, Mount Etna, Sicily.
J. Geophy. Res., 79, 3257-3272.

EHEE (1988) #rE KL OTRE . MRS, 94, 433-
452.




WICHIE - w58 - ARE T - EHiEE - HEBHBA

EIWREE (2002) HAOFIEIX. GSJ Open-file Report, no.378

FEpAE (1968) FEIWEK 575570 1), HhIloWwE (3
SCREEE), HWEFRART, 24 p.

HREIAE (1971) BhIoWRE - wH. Fhil §hilges
A mEE. B L2417, 127p.

Wood, C.A. (1980) Morphometric analysis of cinder cone degra-
dation. J. \olcanol. Geotherm. Res., 8, 137-160.

Woods, A.W. and Kienle, J. (1994) The dynamics and thermo-
dynamics of volcanic clouds . Theory and observations from the
April 15and  April 21, 1990 eruptions of Redoubt Volcano,
Alaska. J. Volcanol. Geotherm. Res., 62, 273-299.

Yamamoto, T., Takarada, S. and Suto, S. (1993) Pyroclastic flows
from the 1991 eruption of Unzen volcano, Japan. Bull. Vol-
canol., 55, 166-175.

WICEIL - &l 5% - AREE - hE R (2005a) B R
FAEWEIZ & 28 LRI R Y O FHREaE. ki, 50, 2, 53
-70.

Yamamoto, T., Takada, A., Ishizuka, Y., Miyaji, N. and Tajima,
Y. (2005b) Basaltic pyroclastic flows of Fuji volcano, Japan:
characteristics of the deposits and their origin. Bull. \ol-
canol., 67, 622-633.

254



