00 0490 (2004)

0 0O 010 1-120

gooobobbooooobbobgtoooooboon

Oo0o0oo*-oooo*

(20030 20 13000, 20030 110 17000)

Tephrostratigraphy and Eruptive History of the Younger Tephra Beds

from the Yatsugatake Volcano, Central Japan
Masayuki OrsHr* and Takehiko Suzukr*

The north-trending Yatsugatake Volcanic Chain (YVC) spans approximately 20 km on the volcanic front in
central Japan. At the eastern foot of the YVC, five pyroclastic fall deposits derived from the YVC in the younger
period from about 0.2 Ma to the present can be identified. To clarify the eruptive history of the YVC, this study
describes these pyroclastic fall deposits and infers their ages, the intervals of pyroclastic eruptions, volumes,
eruption rate in the younger period, and the eruption sources of the tephra beds.

The Yatsugatake Younger Tephra Beds consist of five tephra beds as follows: Yt-Kw, Yt-Pm1, Yt-Pm2,
Yt-Pm3 and Yt-Pm4, in ascending order. The tephra beds consist of pumiceous lapilli deposited during Plinian
eruptions and, except for Yt-Pm4, are inter-layered with fine gray ash layers, probably produced by eruption with
more strong explosive power (Vulcanian eruption or phreatomagmatic eruption). Based on the stratigraphic
relation of these deposits to well-dated tephra layers from distant sources, and the thicknesses of intercalated loess
deposits, it is estimated that the eruptions that created Yt-Kw, Yt-Pm1, Yt-Pm2, Yt-Pm3 and Yt-Pm4 occurred
at approximately 171 ka, 86—66 ka, 66 ka, 56 ka and 29 ka, respectively. Therefore, eruptions produced pyroclastic
fall deposits that occurred with an interval of 85-105 ky between the Yt-Kw and Yt-Pm1 eruptions, and intervals
of 1027 ky, in general, thereafter. Eruption volumes are estimated as approximately 0.6 km?, 0.2 km?3, 0.2 km?
and 0.2 km® (DRE) for Yt-Kw, Yt-Pm1, Yt-Pm3 and Yt-Pm4, respectively. Calculations reveal that the YVC has
discharged about 0.007 km® DRE/ky of pyroclastic fall products from ca. 171 ka to the present. On the other
hand, lava and pyroclastic flow discharges amount to about 0.3 km®> DRE/ky.

Thickness variations indicate that Yt-Pm4 is derived from Yokodake Volcano, in the north of the YVC. Since
several lava flows cover Yt-Pm4, the Yokodake Volcano must have had several magmatic eruptions after 29 ka to
the present. Yt-Kw, Yt-Pml, Yt-Pm2 and Yt-Pm3 derived from the center of the YVC. The stratigraphic
relationships of these tephra beds to the deposits distributed on the summit area are unknown, but since two lava
flows distributed around Tengudake (Tengudake Middle Lava Flow and Tengudake Upper Lava Flow) are dated
to the almost the same time as Yt-Pm2 and Yt-Pm3, these tephra beds and lava flows may be correlated.

Key words: Yatsugatake Volcanic Chain, Younger Tephra Beds, tephrochronology, Late Quaternary, erup-
tion history
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Location maps around the Yatsugatake Volcanic Chain (YVC).
Solid triangles on the upper map represent Quaternary volcanoes; on the

Numerals show the locations of

detailed (lower) map, they represent eruption centers or lava domes in the YVC.
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Sites 18N and 18S are about 100 m apart.
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oo, ooboooooooooooooog, ooo
goooooooooDo (0b—-0) 000oooooDoo
oooOo, oo0ooboo0 (Fig.6). OO OOO0OO
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od, 0000 345cm OO0 On-Pml (100ka) OO
O Oka)y00O0oooooooOo, ooooooooo
gooooooodoo 3sem/ky000000. OO

Table 2. Volume, mass and index of eruption scale of the Yatsugatake Younger Tephra Beds.

Thlickness of Area |[Volume Depqs it Mass DRE ;31)(()52[311“—: Erup t ion
sopach Density vity Index Magnitude
(cm) (km?) | &m?) | (g/cm®) |[(10° k)|  (km®)

Yt-Pm4 50 261.8 | 1.6 0.4 0.6 0.2 5 4.8
Yt-Pm3 40 254.1 | 1.2 0.3 0.4 0.2 5 4.6
Yt-Pm2 no data 0.5

Yt-Pml 40 22591 1.1 0.5 0.6 0.2 5 4.8
Yt-Kw 120 320.3 | 4.7 0.3 1.5 0.6 5 5.2
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/40,007 km3/ky

| | |
150 100 50 0 (ka)

Cumulative volume for the Yatsugatake
Younger Tephra Beds. The volume of Yt-Pm
2 is considered to be the same as that of
Yt-Pml. The age of Yt-Pml (66-86ka) is
considered to 76 ka. The oblique dashed line
indicates the eruption rate of the pyroclastic
fall products.

Fig. 7.
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32 JOoOoOoooooooo
gooooooosgoooooooggd, Yt-Pm

40000 Kawachi et al. (1978) 0 0.17km* 00000
goboooooo. booobooobooooobooo
0000000, Hayakawa (1985) 000000000
0000000000, 00ooooo0oooo 300 cm?
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[0 O O DRE (dense rock equivalent) 0 0 O 0O 0O O O
(Table2). 00000000000 OOO0OO, OOO
000 VEI (Volcanic Explosivity Index; Newhall and Self,
1982) 0, 0000000 —0O (Eruption Magnitude; 0
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Yt-KwO 20cm 000000000000 O0O0O
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00, ooooooooooooUogo .ogoo
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goooooooO0 Y+-pm2O00OOO, Yt-Pm1OOO
00000, 5000000000000 9.7km® (O
1.2km*DRE) 000, 1000000000000O0,
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ka) 0000000000000 0.007 km® DRE/ky
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goooooooooboog, ooooooo2wo00d
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Fig. 8. Geologic map of Yokodake Volcano after

Kawachi et al. (1978). The black areas show
the thick Yt-Pm4 Tephra Bed. Y;~Yy are

lava flows. Am is the Amaikeyama Lava

Dome.
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