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LAND CONNECTIONS BETWEEN 


ISLANDS - RELATED TO HUMAN 

by 

Prof. De. Masaaki Kimura 

China Sea. are fundamentally "''''''U'''l;:.UII''''''''''' 

Ryukyu Are and connections from tbe Japanese islands to E urasian continent. 

7.0-5.0 Ma, the part of Japanese Islands (Ryukyu Are) was apart 

continent. This is the stage of land between the continent 

islands. invaded the continent to make aseparated » ..,ub" .. 


second land connection between 2.0 - 1.3 Ma the East Sea area, induding most 

may have been subaerial. At that time, the Ryukyu Are 

have been apart of the continent. At 0.2-0.015Ma the third stage 
Ryukyu Are probably was conneeted to the eontinent, through Taiwan as a 
bridge. The palen-land probably was submerged step by since 0.02 Ma eaused by 
of movement the sea level rising after the last lee Age. 
caverns were discovered at 10 - 35 m deep off the Ryukyu IsRands. The caverns have 
subsided since the Würm (Wisconsin) lee Age. Stone tools were also recovered inside ODe of 
them. Additionally, arehenlogical ruins similar to eastle, estimated at about 

years were the sea 
such submarine of 
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Dredging and data were 
incorporated to determine the stratigraphy in 
the studied area. Detailed rt'lr't'lCrr"',n!'lI! 

coJlected with multi-narrow beam, manned 
submersibles, and 

were also 
and 

charaeteristics in Japanese Are area. 
to this, surveys around 
Ryukyu are available to know a 

topography and geoJogy. 

100 km. The 

Active 
vo\canic 

THE 

cases 
most reeent 
magma 
spots including 
found since 1986 
(Ensei knoll), 
(Izena 
(Kimura et 
et al, 1990; 

sequence 

Seismic 

of the crustal structure the Okinawa 
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Figure 2: Sonic proflIes showing some Ußcouformities (paleo-Iands) siuce Early Pleistocene. 

Locations are sbown in Fig. 1. A snd B: Single cbannel air gunning; 


C: Multi cbannel air gunning profile. 
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Trough from north to south. The depth of 
the Moho Discontinuity varies 25 - 16 km 
from north to south (lwasaki et al. , 1987; 
Hirata et al., 199 1) and there is no variation 
from east to west. C hem ical analysis of 
major-and rare-earth elements collected from 
tbe Centra l R ifts of the Okinawa Trough, and 
those in other portion of the Trough, show 
isJand-are affin ity. There are no magnetie 
anomalies in the O kinawa Trough. indicating 
that there is no oceanic crust under lying the 
Trougb (Sibuet et al., 1987,1988). Gravity 
anomalies also indicate that the Okinawa 
Trough is comparable to a continental crust. 
These data indicate that there is no oceanic 
crust beneath the entire Okinawa Trough. 

Based on detailed veloc ity structure in the 
southern Okinawa Trough: the layer of 7.5 
kmls is correla ted with that of the mantle and 
the layer of 6.2 - 6.4 km/s witb the layer 2 
and the 4.5 - 6.0 km/s layer is correlated with 
granitic layer (Hirata el al. , 199 1). The 
thickness of the 4.5 - 6.0 kmJs and 6.2-6.4 
kmJs layers decreases remarkably beneath 
the trough that suggests that erustal 
stretching occurred after the formation of tbe 
4. 5 - 6.0 kmJs layer. The 3.6 - 3.9 kmJs layer 
appears to be correlated with the Yaeyama 
Group of the early Miocene, based upon the 
stratigraphie sequence and sonie velocity. 
The 3.0 - 3.5 km/s layer appears to be 
correiated with late Mioeene strata on the 
basis of seismic reflection records and 
dr ill ing data (Marutanj and Sato, 1985). The 
1.8 - 1.9 kmJs layer is correlated with early 
Pliocene to early Pleistocene sediment, such 
as the upper Shimaj iri Group and Quaternary 
sed iments (Table I). 

SEISMIC reflection profi les revea l a deep 
sedimentary basin resembling a big trough 
beneath the Tunghai Slope, and the 
sed imentary layer in the basi n shows that 
about 6 km thick (Marutani and Sato, 1985; 
Kimura, 1985a, b; Letollzey and Kimura, 
1986). This trough is tentatively called older 
Okinawa Trough. Thus, there are two 

sed imentary basins such as an oider and a 
younger Okinawa roughs in the northern 
half of the backare basin. In the southern 
part, a younger one seems to be eoincident 
with the older one. 

Geohistory 

DRILLING DATA from a Japanese oil 
company show that there are Pliocene to 
Pleistocene sediments of 2,490 m th ick in the 
northern-most part of the Ok inawa Trough, 
for wh ich the lower part is correlated with 
the Shimaji ri Group, and the upper part is 
eorrelated with Layers BI and B2 (Ryukyu 
Group), table 1. A th iek BI layer is expected 
in the central part of the Okinawa Trough as 
pounding sediment estimated as non-marine 
sediment. The sedimentary basin may have 
an expanded origin controlled by the 
clockwise rotation of the Ryukyu Are sinee 
L.7 Ma. The Beppu-Sh imabara Graben in 
central Kyushu has been active since 1.7 Ma, 
accompanied by extensive volcan ism, and 
fau lting. The Kuchinotsu Group Okaguch i 
and Otsuka, 19800 was depo ited in the 
graben, formed at that time. 
Contemporaneously, the margm of the 
central basin of the Ok inawa Trough was 
eroded sub aerially from 1.7 - 1.3 Ma, as 
shown by the unconformity under Layer B2 

in the Tokara Belt. 

Subsiding the Okinawa Trough was 
accelerated from 1.3 Ma and tlle shape of the 
Ryukyu Ridge was clearly formed. Sea le el 
became relatively high, and the Ryukyu 
Limestone deposited at tlle Philippine Sea 
side from 1.3 - 1.0 Ma. The Greater 
Okinawa Trough has been formed since 1 
Ma. S inee then, rifting in the central graben 
of the Great Okinawa Trougb has developed. 

Available data confirm evidence of volcanic 
activ ities in the eentral rift valley in the 
midd le Okinawa Trough (Kimura et al., 
1986). Potassium-Argon (KlAr) dates of 
volcanic rocks composed mostly of high 
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on top 
truck sedimentary coverage of side slopes of 

SOnIC 

TA depths 
are identified as the erosional surface. 
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Figure 5: Iseki Point and its vicinity in tbe soutbern part off Yonaguni lsland, Okinawa 
after Kimura (2002a). Tbis scenery looks like apart of ancient city of Roma. 
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back-are basin 

years ago, 
sediments 

of the Kerama Gap, dated 14C to 
± 330 Yr bp. 

land2.0 1.3 Ma (second 

Much the above-mentioned evidence 
were connected from the 

years 
1997, 

If 
have been submerged since 10,000 years 
ago, aVf:rage of ",..n',l""'" 

almost coincident with 
movement since 10,000 years 

200 2002b). 

for 

since 


and 
movement of the the 

time water level rose 
the sea spread out. In 
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Figures 6: Paleogeographie map ofthe East China Sea ami the Ryukyu Are region often Kimura 
(2002b) and Otsuka and Takahashi (2000). 
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