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Marine Sediments at ca. 0.4 Ma Indicating Cold Condition Beneath
Onidake Volcanoes of the Goto Islands, Western Japan

Shinji NAGAOKA P 0 Kazumi MATSUOKAPP and Yoshiaki MATSUSHIMAMOD

Abstract

O O Miono Formation consisting of Pleistocene marine silty sands occurs from 0 72.5 to 0 75.7
m a.s.l. at the base of Onidake volocanics. The K-Ar dating for basaltic lavas overlaying and
underlying the Miono Formation indicates that its age is ca. 0.4 Ma. The molluscan fossils of
the formation show that it deposited on inner-bay muddy bottom with 5 to 10 m depth. The
sediments include pollen and dinoflagellate cyst assemblages showing cool-environment.
Assuming the Quaternary tectonics has probably been stable around the Goto Islands, the
Miono Formation was deposited in a glacial stage around ca. 0.4 Ma with a sea-level 60 to 70 m

below that in the present and cool environment.

Key words[] Pleistocene, marine sediments, Onidake volcanoes, Goto Islands, K-Ar age,

glacial stage, sea-level
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Fig. 10 Locality of the boring site.
Borehole X : boring site, EST-3 : sampling site of surface sediment for dinoflagellates cyst analysis

in Fig. 4.
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Fig. 2 Columnar section of X1 core and Miono Formation.
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Table 10 List of molluscan fossils of Miono Formation.

Frequency

Gastropoda 0

Lunella coronata coreensis few
Epitonium sp. few
Crepidula gravispinosa few
Neverita sp. few
Niotha livescens common
Hinia festiva common
Reticunassa acutidentata few
Siphonalia sp. few
Inquisitor sp. few
Pelecypoda 0

Striarca symmetrica few
Barabatia sp. few
Arca sp. few
Scapharca broughtonii common
Pecten sp. few
Ostrea sp. few
Pillucina pisidium few
Anodontia stearnsiana common
Fulvia mutica common
Fulvia sp. few

Dosinella penicillata common

Paphia undulata abundant
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Fig. 30 Pollen diagram of Miono Formation.

oz200000

00o0oooboobod 3-1ladboononOvr2.5
mOOOO000 3-1bO0000072.8mMOI00
o000 3400000745mMO00000000
oooooo 20

000000000 Abiesd PinusO Tsuga 0O O O
Oo0o0ooooooooooouooooooog
000000000000 Quercusd Lepido-
balanus{l] Fagus Ulmus-Zelkova 0 0 00 O 0O
000000000 O0D0O0O0 Quercus Cyclo-
balanopsisC] O CastanopsisC MyricaO OO 00O
oooo0ooOooooo3mooooooood
Oo000ooooooooouooooooooog
goooobbooooogoobbbobooog
ooooooooocooooooooooood
000000000000 O0O Pinus OO OQuer-
cus] Lepidobalanusl] Fagus Ulmus-Zelkova O
O0O0O0QooO0O0O 3-1a0 3-1b0 0 AbiesOTsuga
O000ooooooooouooooooooodg
oo oo
g3oooooooooo
Oo0o0oooooooooooooooooog
goooooooobbooobbooo
Spiniferites bulloideusO Spiniferites ramosus(]
Operculodinium centrocarpum sensu Wall and
DaleD0 00O 00O OO Brigantedinium spp. 0 O
00O O0O0O0OoDOOOoo Lingulodinium

machaerophorum O Scrippsiella trochoidea O O
O00D0D0OD0O O Selenopemphix nephroidesl]
Selenopemphix quanta0 000000000 O.
centrocarpum 0 0000000 0O0OOO0O 41
Matsuokadl 20000 0 0 OO OO0DOOOOO 10O
EST-30 OO0 00O OO OO O Spiniterites
bulloideus 00 Spiniterites hyperacanthus B.
spp. 0000000 0O0O0O0O0O0O0OO0O0OO0O
g0ooooU0oOouoopoooooOoooooooo
0000000004 0ooooooon o.
centrocarpum O O O 0O OSpiniferites spp. O Bri-
gantediniumspp. 0000000000 O0ODODO
O0o0000ooooooooooooooooo
O0000Matsuoka, 19760 000000000
O000oo0ooooooooooooono ATO
O0o00U0ooooooooooooooooo
gobobbbooooooooobbbouoooog
O0O0O00O0O0000O0OODODOMatsuoka,
00000000000 0oooooooooo
gobobbboooooobbbooooooog
Oo0ooOoooooooooOooooooooo
gooooooooo

ivoooooooo

gboooboboooboboooooobgioeed
O00000oooo*couoooooooooo
oog4o,000yrBPOOOOODOOOOODOOOO

IO —



kel
Q & $ & el
o N & o S
& § > 5 &
& §& §° & F§ 0§
& ¢ ) >3 & & -9 Qo
& $ N & K| §
Sample No. %Q R g '~} Ok @
3-1a
3-1b
3.4
EST-3 r
|

10%

0 40000000000000000OC
EST-30000000000000000

Fig. 40 Dinoflagellate cyst diagram of Miono Formation.
EST-3 : Recent surface sediment off Fukue Island, the East China Sea.
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Table 20 K-Ar Dating of the basaltic lavas.

Sample K “Ar K-Ar age Non Rad.

name Owt.O0O 0 10°° ccSTP/gO 0 Mald A0 OO

BL-2 1.212 + 0.024 1.75+ 0.37 0.37+ 0.08 93.3
0 Koba Lavall 1.76 £+ 0.35 0.38+ 0.08 92.7

BL-1 1.192 + 0.024 194+ 0.43 0.42 + 0.09 93.3
0 Daienji Laval 1.58 + 0.39 0.34 + 0.08 94.1

gooooooooboboooreombooood
vooooo

BL-1OOOODOOO730mibOOO00gnQ BL-2
gz2b00b00b0obobb0b0K-Ar00onog
gbobobooboo2000000000BL-1
0 0 0.34+ 0.08Ma 0 0.42+ 0.09Mal] BL-2
00 0.37+ 0.08MMal] 0.38+ 0.08Mall K-ArQJ
gobobooooobozeL-200000000
gbobobobobobooBL10bDoooonog
gbooooboooboobobobooboobo
gobooooooboooboooooooboooo
BL-10 BL-20000O0ODO 30005000000
gbobobo BL-10 BL-2O0OOoOooooOQ
gbobobo40b0000000000

gooobooboboobbys7O00725mAOadd
gbobooobooboooobobobooobo
gobgooovzobdeomuibbooonoonoOog
gbobooobooobobooboboboboobo
gboobooobooboobooooboobooobobo
0000000000000 DO0ONagaoka etal.,
1996, 00 , 20010 0000000 O00O0OOOO
gbobooooobooooboobobooobo
gbobooboooooboboooboboobobo
gbooooooobooboboboooobong
gbooboooooobooboboooobogn eo
g7ombd0oooooboOooobooobDoo
gbooooooobo

IO —



opbooooogooboooboboooobobooonog
0000000D000000O00O0O0DO0OODOO
goobobboooobo40b0000bobDDbDOO
z20500000000000D0D0OOD0ODO
gbooobooboboobooobobooboobo
gbooboobooobooboboboooboono
ooooooboboooboboobobooboog
gboobobooobobobooboboono
obos34000oooobooboobobo o0
0000400000000 120 Shackleton,
1987; Rohling et al., 19980 000000000
gooboboboooobbooooobooboo
1220 134mO000000 200000000
ooooooooobOo1200000 139O0
O000000Rohlingetal., 19981 0 00000
oooobooboooboboboboooobooboog
gbobooboooboboboobobooboobo
gooobooobogeobo7omoonnO
oooobobooobobobobobooboooboog
ooooooobOK-ArO000D0O0O0 1000
gboooobooobooboboboooboobo
oooobooboooboboboboboooog
gbooobobooooooobobobooooon
goboobobooob BL-2000000000
obobooboobooboobobooooo

vioDoooood

oboooooobooboooobobooboobooog
gboboboooooboobooboboovrs.7rd
grzsmibb0ooooooooobooooon
oooobooooszzmbobooobooonog
gbooobooboooboobobobooboobooobo
OO0 AbiesO PiccaOODOOOOCODOOOO
ooooboobooobobuobobooooboobog
gbobooboooboboboobobooboobo
gbooooobooobooboboboobobo
ooooooboboooboboobobooboog
gbooobobooobooboboobooboooo
gboboeon 7ommiboboboooooOoO
gooobobooobooooooboobonoog
OO0 K-ArOOOOoOooooboooooo 4000

goboobgd

ooo
gooboooooooooooooooooooooo
gboboboooooooooooooooooooooag
gbobobooooooooooooOooooobooooooo
gboboboooooooooooooooooooooo
gboooboooooooooooozoc0309000nOO
gobooooooooooooOoooooooooo
gooooo

oooo

0000000o000o0ooooi1994a000oonoo
oo0o0oooooOoOoUooOos000100000
oooooo

oo00o0ooo0ooooooil977c000oOOO
oo0o0oooooOoOoUooOos000100000
oooooo

Matsuoka, K.00 19761 Recent thecate and fossilized
dinoflagellates off Hachinohe coast north-eastern
Japan. Bull. Seto Marine Biological Laboratory,
Kyoto University, 33, 351-369.

Matsuoka, K.O 20000 Paleocenanographic events in
the East China Sea during the latest Pleistocene
to Holocene. Proceedings of the 5" International
Symposium“ Marine Environmental Study on the
East China Sea and Yellow Sea” 9 - 18, Cheju
National University, Cheju, Korea.

O000OD1984 000000 ODODODODODODOOOO
oo0-0000000O00ooOo0oooooooo-0
00000000 0o0o000o00omiso37-1090

000002001 OODOOOOOODDOOOODOOO
gooooOoooooooooooooooooo 7

00000000mMO0O00o000oo287-298.

00000000 0o0ooooooooooooooo

01996 00O ODDOODOOOOOOOOOOOOO
00000oo0ooooooooooovn, 243 -
2510

Nagaoka, S., Yokoyama, Y., Nakada, M. and Maeda,
Y.[0 199601 Holocene sea-level change in the Goto
Islands, Japan. Geogr. Repts. Tokyo Metropolitan
Univ., 31, 11-18.

000000o0ooooooooo0ooooo2o02 O
o0o00oooO0o00ooOoOooooOooooooooo
0000000320 124-1250

Rohling, E.L., Fenton, M., Jorissen, F., Bertrand, P.,
Ganssen, G. and Caulet, J.P.[] 19981 Magnitudes
of sea-level lowstands of the past 500,000 years.
Nature, 394, 162-165.

Shackleton, N.J.00 19871 Oxygen isotopes, ice volu-
me and sealevel. Quaternary Sci. Rev., 6, 183-190.

020030 50 15000020030 100 270000

IO —



