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Eruptive Activity of Okanodake Volcano, Futago Volcanic Group,

Kunisaki Peninsula, NE Kyushu, Japan

Yoshiyuki HorikawA™ T, Takashi NaGao™ and Mitsuru Okuno™™

We investigated the geology of Okanodake volcano and the area adjacent to it in the Futago Volcanic Group, NE

Kyushu, Japan. Based on the geology and petrology of this area, the formation of Okanodake Volcano (biotite-

hornblende dacite) began with phreatomagmatic eruptions and ceased with effusion of lava. The age of the eruption is

assumed to be 1.19 Ma. The volcanic products consist of pyroclastic deposits, pyroclastic surge deposits and block-and-

ash flow deposits, and intrusive rock. SiO2 contents range from 63-67 wt.% and K20 contents range from 1.9-2.4 wt.%.

Each of the volcanic products is classified within the calc-alkali series. The volume of the various volcanic products

were calculated to be ca. 0.07 km3, 0.008 km3, and 0.002 km3,

respectively. The total volume is ca. 0.06 DRE km’.

Key words: Futago Volcanic Group, Okanodake Volcano, phreatomagmatic eruption, block-and-ash flow deposit, lava

dome

L T C &I

W%Am%m>i HER LN O RO B R B 2
LENANKILTH ) (A - I, 1985), MEEXILLH
fi - gERALE R okl a Yy FEEREL TR S
(Fig. 1). O KII#EL, HREOBESE F—2ft L ehr
By B KL 2 5 72 ) (% - i, 2009), 2.0~

LOMa 22T T Sz EZ 5N Tw5D (Fig 1: #f
FH - i, 1988; fA7K - i, 2012 % &).
b R < xR
%%@fﬁﬂﬁﬂ%ﬁmozmm) AR (499.5

A,Lwék

m)ﬁ%m6mom m%mamzm I (616.0m)
b;o%%%m%mmtwofkmﬂﬁmvmﬁ%—
B E A, ﬁ*%“li‘ai()‘%@i(mﬁ T4 L T2 s
m?@@m‘bmﬂﬁhiﬁﬁ-mia%ﬁm

BLELRE

ﬁémMﬁmmtﬂ/%mmmm%%&Téi*ﬂ
FAPIET A A NEOBEAIES, FRREB X OEAL
@%@~%T@%ﬁAMﬁWﬁﬁ%ka KIGHERE 205
SALTWA. ERHIE, RSO BT & AR
s, WELT=y X EEFIZOWTHRR L7
ZORERE, AR - E (1985) OBA LA & RIRE %
WAEIES K =4, [ HKEHERY, W EEsE F—
AB LU HEASEKRICKSLIEL, [ HEE K-
LR A KRR W) 70 & 25— O IE B 12 ;of%
S NT & FE 2T (Fig 3). AT, s —Hom
WO EH, B, SR L 05rs, JomEX
DR HML, FREWE T 5. Tz, WA KILTFEOH
KPNZBWCRINEE L 72 & £ 2 5N D0 7 FHEAKD

T T753-8512 LI 1677-1
IR R BB T A2 e R
Graduate School of Science and Technology, Yamaguchi
University, 1677-1 Yoshida, Yamaguchi 753-8512, Japan.
T T814-0180 i T XL 8-19-1
i R e A B ER B R 2R - S ISR AR Y
FEI B LI K R 1 R FE T
Department of Earth System Science, Faculty of Science,
Also; AIG Collaborative Research Institute for Internation-
al Study on Eruptive History andInformatics, Fukuoka
University, 8-19-1 Nanakuma, Jonan-ku, Fukuoka 814~
0180, Japan.

TBIFTIS . T814-0180 A5 T yncma [X L[ 8-19-1
1 B A 2 2 T R A 26T B L L M X S T e
i
Present address: AIG Collaborative Research Institute
for International Study on Eruptive History and Infor-
matics, Fukuoka University, 8-19-1 Nanakuma, Jonan-
ku, Fukuoka 814-0180, Japan.

Corresponding author: Yoshiyuki Horikawa
e-mail : yhorikawa@fukuoka-u.ac.jp



226 Wz - kREEE - 1P *©

-El { | Middle Pleistocene
Japan Sea
A Qua.rternan/ Volcanoes @ : m Kanagoe Volcano
|| A Active Volcanoes @ J
VF: Icanic F ’ o AET : ;
SVG. gu;rter\r;a:y V? cgmc ront - o § Okanodake pyroclastic deposits
. Futago Volcanic Group X A dé S LaVa
o o
= o | € [l Biotite—hornblende dacite lava
2| &
al| <
>3 [ Pyroxene-hornblende andeisite lava
s 1)
S| e
L.u; - Upper volcaniclastic deposits
e |:| Lower volcaniclastic deposits
L Late Miocene
[] Usa Volcanic Rocks
I Late Cretaceous
o Granitic Rocks Ryoke
3 N /" Philippine Sea m Metamorphic Complex
F31° f 1320 . 134° Plate
o Age (Ma)
E Imigawa N

Suonada

Fig. 1. (a) Location map of Futago Volcanic Group. The rectangle corresponds to the area shown in (b). (b)
Simplified geological map of the Futago Volcanic Group, Kunisaki Peninsula (modified from Ishizuka et al.,
2009). Open circles with values indicate fission-track and/or K-Ar ages from *; Matsumoto et al. (2012),
°. Kamata er al. (1988), ; Ishizuka e al. (2005), and ¢; Hoshizumi et al. (1997). The rectangle corresponds to

the area shown in Fig. 2.
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Fig. 2. Topographic map of the Akane area and surrounding region (contour interval is 50 m). Base map is a
1 : 25,000-scale topographic map of “Futagosan” and “Kagachi” published by the Geographical Survey
Institute. The rectangle corresponds to the area shown in Fig. 3.
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Fig. 3.

Geological map of the Akane area (contour interval is 20 m). Open circle with number indicates locality of

the representative outcrop. Closed circle with number indicates sampling site.
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Fig. 4. Comparison of stratigraphy in the Akane area. Asterisk symbols are the pre-Futago Volcanic Group in

Matsumoto and Narishige (1985).
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Fig. 5. Photograph of an impact sag structure in the
Okanodake pyroclastic surge deposit at Loc. 2 (Fig. 3).
Diameter of lithic fragment is about 7 cm. Arrow indi-
cates flying direction of impact fragment.
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o

Fig. 6. Photographs showing Okanodake pyroclastic surge deposits, which are composed of fine tuff and lapilli tuff
layers, and include armored lapilli within fine-grained tuff layers. (a) Outcrop at Loc. 3 (Fig. 3). (b) Occurrence
of armored lapilli in tuff layer. Arrows show armored lapilli. (¢) Thin section of armored lapilli.
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Fig. 7. Columnar sections of the Okanodake block-and-ash
flow deposits. Observation sites are along B and B” in
Fig. 3. Arrows indicate the lithological changes from
massive lapilli tuff to layered tuff and lapilli tuff layers.

Fig. 8.
block-and-ash flow deposits at Loc. 6 (Fig. 3). Length
of hammer is approximately 30 cm.

Photograph of essential blocks in the Okanodake
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(2005), and Shibata et al. (2013).
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Table 1. Major element compositions of the eruptive products of the Okanodake and Okudaiyama volcanoes.

Locality No. 5 6 8 9 10 11 12 13 14 15
. . Okanodalfc Okanodalfe Qkanot?lake Qkanosiake Qkanm?ake Okanodake Okanodake Okanodake Okudaiyama Okudaiyama

Geological Unit pyroclastic pyroclastic  intrusive intrusive intrusive
. . lavadome lavadome lavadome lavadome lava dome
deposits deposits rock rock rock

Si0: (wt.%) 65.19 67.14 66.12 66.57 65.85 64.26 64.31 64.88 66.09 66.54
TiO- 0.50 0.49 0.61 0.56 0.56 0.63 0.58 0.62 0.52 0.50
Al: 05 17.13 16.78 15.55 15.87 16.06 15.66 16.36 15.47 16.60 16.49
FeO* 3.26 3.27 4.04 3.72 3.74 4.90 4.39 4.83 3.42 3.37
MnO 0.07 0.11 0.07 0.07 0.08 0.09 0.09 0.09 0.09 0.07
MgO 1.81 2.15 2.49 226 231 2.96 2.80 2.89 2.25 2.06
CaO 5.70 4.00 4.42 438 4.69 5.47 5.50 5.16 5.11 4.79
Na:0O 4.09 3.88 4.11 4.13 424 3.91 3.96 391 3.76 420
K:0 2.10 2.03 2.38 223 227 1.95 1.86 1.99 2.02 1.84
P:0s 0.15 0.16 0.21 0.21 0.19 0.16 0.15 0.16 0.15 0.15

Total amount of Fe oxide expressed as FeO* .
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Fig. 10. Schematic model of the Okanodake eruption. (a)
Phreatomagmatic eruption and pyroclastic surge occur
due to contact of between magma and groundwater.
(b) Block-and-ash flow develops as the result of lava
dome growth and collapse. (¢) Magma intrudes at a
new vent.
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