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Historical large earthquakes in the Ryukyu trench
(1700-2010)

Damaged earthquakes in the Ryukyu area

1771 Yaeyama earthquake (M7.4?) Mt8.5

1911 Kikaijima earthquake (M8.0)

(Philippine Sea plate: intra-plate earthquake)
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Thrust-type large earthquakes:
1771 Yaeyama tsunami




The 1771 Yaeyama tsunami
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Inundation area of the 1771 Yaeyama tsunami
in the south Ishigaki Island
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Tsunami boulders

" Tsunami boulder
(me by the 1771 tsunami)
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Tsunami boulder (coral)
(not moved by the 1771 tsunami)



Inundation of the 1771 event in the Tarama
Island

A The house where the tsunami reached
@ Tsunami boulder and its age (coral fossil)

Tsunami inundation area :1~3
km from shoreline
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Trace of tsunami at the ruins in the Miyako Island
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Trace of ground shaking of the 1771
Yaeyama earthquake
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Cracks and sand layer
(Okinawa Archeological center, 2009)

cracks by the ground shaking

inundation of tsunami

the tsunami attacked between 9 century and 1771



Source of the 1771 Yaeyama tsunami

A:Intraplate eq.+landslide
(Imamura et al., 2001,2008)
No evidence for landslides
B:Intraplate eq.
(Nakamura, 2006)
M8 intraplate earthquake?
C:Interplate eq.
(Nakamura, 2009)

% :epicenter by the
earthquake catalogue.
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Mega-tsunami before the 1771 event

Age of coral fossil at the tsunami boulder
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Occurrence of mega tsunami : 200, 500, 1000,2000,2500 yrs. BP.

5 times for 3000 years.
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Evidence of mega-tsunami before 1771

event
Ty

AD 1616 - 1811 ey
(Kato and Klmura 1983 R -3

== Goto et al., 2010

The tsunami boulder moved from Koruse-shrine to east and north direction by the
1771 tsunami. (written in the old documents) (KK 2 FBF& M 2 1TE)

14C age of the coral fossil of the 2000 yrs BP. : the boulder moved from reef

tsunami boulder (TK-2) 2110~2390 ysp | | to land.

- =

1771: the boulder was broken and moved.
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Tsunami Folklores in the Miyako area

Obi-lwa
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The Ryukyu Trench is coupled?

Stress accumulation
Southward movement of Ryukyu Islands -> weak coupling
Inter-seismic coupling: 5% (Paterson & Seno, 1984)
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depth (km)

Width of the coupled zone :

Horizontal velocity relative to the Amurian plate (NW 0 v 4o 80 o0 00 2
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Ocean Bottom Crustal Movement
Measurement System

Motion Sensor(GPS GPS Antenna
Combination of

(1) Kinematic GPS (5Hz sampling)
-

] (2) Acoustic ranging system
’\A(f\/\
- Acoustic Transducer ;

D T Position determination of
ocean-bottom benchmarks

Motion Sensor(optical jyro)

¢ Mirror Transponders

University of the Ryukyus
Nagoya University

IES, Academia Sinica .



GPS(sampling interval:0.2s)

Satellite compass
I ‘.

Tonan-Maru (176t)
(Okinawa Prefectural Fisheries and
Ocean Research Center)
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Ocean-bottom crustal deformation measurement in
the central Ryukyu trench

Benchmarks

35km land-side from Ryukyu Trench
interval: 2km
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Result of the observations
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Velocity of the benchmark
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Horizontal displacement by the interplate

coupling (mm/yr)
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Backslip model (2)
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Model of coupling area
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Backslip by the coupled area in the
south Ryukyu Trench
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Tonga region
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Latitude south

The 2009 Samoa-Tonga earthquake
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2011 Tohoku earthquake

Large slip near the Trench axis
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Coupled zone in the shallow
part of Japan Trench
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Distribution of coupled area, splay faults, and
source of earthquake in the Ryukyu Trench
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Display the elevation of
location
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School
(opened on Apr. 2011)

Started to evacuation drill to
the tsunami safe zone

People did not pay attention to tsunami disaster.
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Conclusions

* Occurrence of Mega-tsunami in the southern Ryukyu
Trench:

— 5 times during 3000 years
* 200, 500, 1000,2000,2500 years BP

— Source faults: Ryukyu Trench
* Shallow part of the coupled area in the central Ryukyu
Trench
— 50~70 km in width
— 100~ km in length
* Shallow part of the Ryukyu Trench
— Full-coupled?
— Cause of large earthquakes and tsunami?



Distribution of travel time residuals
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Backslip model (1)
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Calculation of displacements
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the coupling
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Seismic gap (?) in the central Ryukyu Trench
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@ The locations of VLF events in 2007 (Tu et al., 2009)
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Interplate coupling and possibility of large
earthquakes in the Ryukyu region

Interplate coupling in the Ryukyu subduction
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