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i ; We conduct observation/monitoring of strain on the seafloor using fiber-optic strain
Can seamount subduction weaken locking of megathrust earthquake? gauges, etc., to detect and determine where and how slow earthquakes occur.
Test at 2 seamounts in Nankai Trough
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Purpose and Background of the Research

@ Outline of the Research (Fig. 1)
In the Nankai Trough, frequent slow earthquakes (fluctuations with a longer duration

than normal earthquakes) occur, some of which are closely related to the subduction . Slow ' N Exension o

of seamounts. Hyuga-Nada, having no magnitude-8 class earthquake, is subducted by et .|

the Kyushu-Palau Ridge, a long line of seamounts. We believe that the seamount K. a =—— ‘ L |
subduction fractures surrounding strata and reduce their strength, resulting in strain Observetons il b madd o Worfythe il machenios comreesion or / " Submarine fber-optic stmimmster vas used o

release as slow earthquakes. We will install fiber-optic strain gauges, water pressure ] connect to 8 sumarie cabl netork for reatine scauisitin setestclow el effmuete (el el 2022

gauges, seismometers and thermometers near the subducted seamount to detect Figure 4. Image of the observation system around subducted seamount to detect slow earthquakes.
deformation around the seamount and the occurrence of slow earthquakes. Numerical :

modeling will be used to evaluate the effect of seamount subduction on the Expect@d Research Achievements . .

occurrence of slow earthquakes. Since slow earthquakes can be related to the ® Glabing the fa(.:ts around seamount subduct_lon (F'g.' 5)

readiness of a large earthquake, we will start observations and monitoring now Seafloor surveys.. Structural deformation and fluid behavior beIO\_N seafloor. Qnsh_ore
toward the next Nankai Trough earthquake that is anticipated to occur with a ou_tc_rop. surveys: Past subdgcted seamounts and reconstruct their deformation history.
probability exceeding 70% within the next 30 years. Drilling: Present stratigraphic deformation above subducted seamount.

‘ ‘ ® Precise monitoring of slow earthquakes (Fig. 4)
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subducted seamount to detect deformation & slow earthquake around the seamount.
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 TEm= : M e | [ Slow sarthauake [P Loarnauake? ® Depicting the effect of seamount subduction on slow earthquake (Fig. 1)
> |/ 7S T e o Model the degree of weakening in the seismogenic zone caused by seamount

w subduction. By comparing with observed slow earthquakes, we evaluate the effect of
N

: seamount subduction on the mode of plate convergence.
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We try to understand conditions around the seamount through surveys on seafloor, .
drilling, and onshore. We will test the hypothesis that the subduction of the seamount i
will fracture the surrounding strata, causing pore fluid to flow into it and reduce its
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5 *Rock Sampling - CT imagine

* Downhole logging

+ Stress, overpressure, mechanical test
*Borehole observatory

* Fluid pressure, temperature

 Optical fiber strain & seismicity

= Connection to seafloor cable network
* Multidisciplinary & multinational project (Japan,

Europe, US, Oceania, etc.)

Depth (cmbsf)
&5 5

3

Fluid inlet

M
HB: Upper piston
O-ring

< Teflon jacket

Low O ‘“',' o o
-

@ h"'*"-N: ’uﬂ‘ '

Toki et al. (2004) |
2 i
lSIow earfhﬂuakel L?,ﬁg}é;?:; Eﬁ}‘é 222;‘}‘,2” ) } "= fefon ;r:;v‘e |
w* G . ] £ Boe : |\ N Drilling Vessel Chikyu
= ¥ ey B ;gE g wo P o £ Test sampe =i, B (JAMSTEC)
S km) = Upper sediment % oo ) e 0 & | —
s Plate boundary A ! T Ao specer y
g0 - T ; e S
; - Retaive e < : : cr for rock
= 5 l,s o : Rl Gola)] HB.. pison  ROCK failure testing machine & sa":v;:ger i
eamoun
15 8 . . .
Hyuol Figure 5. Overview of various surveys around the subducted seamount.
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