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Eruptive History of the Onidake Volcano Group on Fukue Island, Western Japan

Shinji NAGAOKA P and Katsuhiko FURUYAMA DD

Abstract

0 O Many basaltic monogenetic volcanoes forming groups are distributed on Fukue Island, the
largest island of the Goto Islands. The Onidake volcano group, 8 x 10 km across, is one of the
monogenetic volcano groups in the island. It contains eleven monogenetic volcanoes, namely,
Daienji, Koba, Nagate, Masuda, Shimosakiyama, Hinodake, Kamiozu, Shirodake, Sakiyama-
bana, Midake-Usudake, and Onidake, in chronological order. K-Ar and *C dating results show
that these volcanoes were active during 0.5 - 0.018 Ma. The average interval of monogenetic
volcano-forming eruption is fifty thousand to thirty thousand years, while a long interval of
about one hundred thousand years exists between 0.25 and 0.15 Ma. By long interval, the
group is divided into older volcanoes, Daienji, Koba, Nagate, and Masuda, and younger
volcanoes, Shimosakiyama, Hinodake, Kamiozu, Shirodake, Sakiyamabana, Midake-Usudake,
and Onidake.

0 O At about 0.42 Ma, the activities of the older volcanoes started with Daienji volcano, which
produced a lava flow in the north area. It was covered by thick lava flows of Koba volcano at
about 0.38 Ma. During or shortly after the activity of Koba volcano, Nagate shield volcano
with two small scoria cones became active in the northeastern area. At about 0.30 Ma, in the
western area, Masuda volcano erupted to form a lava plateau and two scoria cones.

O O After 0.15 Ma, in the central area, the intermittent activities of younger volcanoes began
with lava flows from Shimosakiyama volcano, which was covered soon by Hinodake volcano
composed of three lava flows and one scoria cone. Two small cinder cones with a lava flow,
Shirodake and Kamiozu volcanoes, erupted on the northern part of Hinodake volcano. At
about 0.03 Ma, at the southeastern end, Midake-Usudake volcano, erupted with three cinder-
cone-forming scoria falls and five small plateau-forming lava flows covering an undated scoria
cone, Sakiyamabana.

0 0O At 0.018 Ma, the latest eruption of the group, Onidake volcano, commenced in the central
area, the first phase of which was the Abunze lava flow originating from welded scoria falls or
a mixture of lava and scoria fall into the lava ponds in craters. Simultaneously, the scoria falls
generating Abunze lava flow contributed the formation of Osako scoria cone, which partially
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collapsed shortly afterwards, probably because Abunze lava carried the parts away.

In the

second phase, Onidake scoria falls covered a large area of 5 x 5 km, while Onidake scoria cone
was formed in the proximal area. The third phase consisted of five lava flows, Ohma lava 1,

2, and 3 and Onidake lava 1 and 2, all of which erupted from two summit craters of Onidake

cone and covered the northern and western foothills of the volcano.
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Fig. 10 Pliocene to Quaternary volcanoes with ages in the Goto Is and location of Onidake volcano group. Black
areas are volcanoes, and numbers in brackets are age.
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Fig. 20 Topographic map with locations of columnar sections and dating.
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Fig. 300 Monogenetic volcanoes of Onidake volcano group.
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Fig. 40 Stratigraphy of Onidake volcano group.
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Photo 1 Hinodakél rightOand Onidake] leftOscoria cones and scoria rafts of Midake lava 2 viewed from Midake
scoria cone.

Photo 2 Midake[ leftd and Usudake right scoria cone viewed from the summit of Onidake scoria cone.

Photo 3 Abunze lava at Abunze[ location E3[1

Photo 4 Welded scoria grains in the Abunze laval location E3, A scale : 1 mO

Photo 5 Aa lava surface and welded scoria falls with normal grading of the Abunze laval location E3[1
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Table 100 Petrography of lavas and scoria falls in Onidake volcano group.

Volcanoes sampling sample no. phenocrysts groundmass  megacrysts
Units localities Ol Pl Pl size textures 0 size in mmO
Scoria falls mode size mode size
Onidake v.
Onidake L.2 E20 98X31-01 + 06 O+0 15 vf-c Igll 1g0  Ol, PO 51 Ap
Onidake L.1 E18 98X31-02 0O+0 0.6 - vf-m 1gJ Ig0d PI, OI, Au
Onidake L.1 E19 98Y205 ++ 2 0+0 1 f-m Ig
Sumiyoshi-jinjya L. Y10 98X31-03 O +0O 0.8 - vf-m  1gJ Ig0 PO 30
Ohama L.3 Y1 98Y02-01 O +0O 1 - vf-f Igl) 1g0 PO 80
Ohama L.2 E6 98513-08 O +0 0.8 - f-m g PO 80
Ohama L.1 E1l 98Y02-03 Oo+0 0.8 - vf-f [[o] PO 50, ApJ 20 Ol
Tsubakien L. Y2 98514-03 Oo+0 0.5 - fm 1)1 1g0d
Abunze L. E3 98513-7 - - vf-f g PI, Ol, AW 20
Abunze L. Y3 98X31-06 + 0.8 - c So PI
Midake-Usudake v.
Usudake L. Y4 020227-01 0O+0 0.5 - vf-f O lgi Igd PO 0.80
Midake L.2 D1 98515-04 Oo+0 0.8 - vf-c g PO 500, Ml 30
Midake L.2 Y5 98Y02-08 + 0.8 - vf-c lg-1s.  PI
Midake L.2 Y6 98514-10 + 1.0 - vf-f Olgd PO20 AW 0.70
Midake L.1 D7 98515-02 O+0 1.5 - vf-m g
Kainose L. D3 98515-03 Oo+0 0.8 - vf-m O Ig Igd0 PO 30
Shirodake v.
Shirodake L. Y7 98514-05 ++ 1.2 - f g
Shirodake L. Y8 98X31-05 ++ 1.2 - Ig
Sakiyamabana v.
Sakiyamabana S. D5 98514-12 + 0.8 + 0.8 vf-f OIgiIgd PO50 AW 20
Kamiozu v.
Kamiozu L. Y9 98X3104 ++ 1.2 + 1.5  vf-f Ig
Hinodake v.
Kamisakiyama L. Cc2 98Y03-01A + 1 - f-m Ig PO 20
Shiotsu L. E3 98513-06 - - f So P 50 Apl 1.500 O 10
Shiotsu L. F5 98X30-07 ++ 1.7 - vf-f g 1g0
0 uncorrelatedd E8 98514-1,2 + 1.8 ++ 2 m-c g
Shimosakiyama v.
Shimosakiyama L. c2 98Y03-01D,E O +0 - vf-f Igll 1g0d0 PI
Shimosakiyama L. Z1 98514-09 + 1.2 - vf Ig
Shirahama L. C1 98514-11 + 0.8 - vf Ig) Ig0d0 PI
Masuda v.
Masuda L. A3 98515-06 + 1 ++ 1.2 vf-f Is PO 20
Kodomari L. Y12 98515-05 + 1.2 ++ 1.2 c So needle-like iron-ore in
groundmass
Nagate v.
Nagate L. Y11 98514-8 ++ 2 ++ 2 m-c lg needle-like iron-ore in
groundmass
Koba v.
Koba L. Y13 98515-07 ++ 1.6 - f-m Ig-Is
Koba L. Al 98515-08 ++ 1.2 - m So needle-like iron-ore in
groundmass
Daienji v.
Daienji L. X1 L5l drilled coreD  + 0.5 ++ 2 f-c Is

Abbreviations : Ol, olivine, PI; plagioclase, Au; augite, Ap; apatite, Mt; magnetite, v.; Volcano, L.; Lava., S;
Scoria fall, mode ; modal amount of phenocrysts, -; rareJ +3 <20 ,+;2-50 , ++; >5 0 ., size; mazimum length
O mm0O groundmass plagioclase sizél in lengtht vf; very fine grained<80u m, f; fine grained, 80-150pm, m;
medium grained, 150 — 400p m, c; coarse grained > 400pu m, groundmass textrures: Ig; intergranular,00 1g0J; dark
colored intergranular with very fine-grained interstitial augiteand iron-oxide, Is; Intersertal. So; subophitic.
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Table 20 *C and K-Ar ages of Onidake volcano group.

C Dating
Sample no. Lab no. Material C date S BCI %ol
Locality no. 0 yBPO
981031-9 GX-25302-AMS Soil 2230 + 40 0 20.3
F4
980507-2 GX-25301-AMS Soil 18090 = 100 0 19.3
C6
K-Ar Dating
VOL CANO Rock name KlwtO O “Ar radl 10"°ccSTP/g0 Atm. “AEl 0 0 K-Ar agél Mall
0 Sample no.O
Locality no.
ONIDAKE Ohama lava 1 1.247 + 0.025 0.07 + 0.20 99.4 0.02 + 0.04
[0 961022-10 0.07 + 0.19 99.4 0.02 + 0.04
E1l
MIDAKE- Ohirase scoria fall 1.199 + 0.024 0.03 + 0.65 99.9 0.01+ 0.14
USUDAKE [0 950430-20 0.16 + 0.65 99.6 0.04 + 0.14
D4
SAKIYAMA- Sakiyamabana dyke 1.140 = 0.023 0.16 + 0.33 99.2 0.04 + 0.07
BANA [0 950430-50 0.02+ 0.32 99.9 0.01 + 0.07
D5
HINODAKE Shiotsu Lava 1.181 + 0.024 0.22+ 0.15 97.7 0.05+ 0.03
[0 961022-50 0.19+ 0.19 98.4 0.04 + 0.04
C1
SHIMO- Shimosakiyama Lava 1.170+ 0.023 0.31+ 0.15 96.4 0.07 + 0.03
SAKIYAMA [0 961022-70 0.35+ 0.15 96.2 0.08 + 0.03
Z1
MASUDA Masuda Lava 0.987 + 0.020 1.20 = 0.20 90.7 0.31+ 0.05
0 961022-20 1.08 =+ 0.20 91.7 0.28 + 0.05
Z2
NAGATE Nagata Lava 2.240 + 0.045 3.46 + 0.15 62.3 0.40+ 0.02
[1 960506-2-10 3.38+ 0.14 65.9 0.39+ 0.02
Y11
KOBA Koba Lava 1.212 + 0.024 1.75+ 0.37 93.3 0.37 + 0.08
0BL-20 1.76 + 0.35 92.7 0.38 + 0.08
X1
DAIENJI Daienji Lava 1.192 + 0.024 1.94+ 0.43 93.3 0.42 + 0.09
0BL-10 1.58 + 0.39 94.1 0.34 + 0.08
X1
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1. Daienji/Koba/Nagate volcanoes

3. Shimosakiyama/Hinodake volcanoes
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Fig. 140 Development of Onidake volcano group.
O0000o00o00oo0oooooO0o0god Viewed from south.
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