Space and time behavior of non-volcanic
tremor In the southwest Japan subduction zone
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What they found?

Wide-range, Clustering

Periodicity, Migration, Triggering

Long-term, short-term

What questions remain open?
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Calculation of cross-
correlation coefficient (ccc):

L ocation of tremor:

the center of the distribution
of tremors determined for 1
hour.




Spatial distribution
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(Obara, 2002) The shape and position agreement - the vibrations are of tectonic origin
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The tremor did not always remain in one reglon but
sometimes migrated. A

(Obara, 2002) Longitude(deg)
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Tremor triggered by M2.4 microearthquake

30-min. Envelopes (BPF:2-16Hz) from 2002/08/11 08h00m in Mie
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Tremor triggered by M7.6 Indonesia earthquake
1 hcur Envelopes (BPF:2-16Hz) from 2002!10)‘10 19h50m in Tokai
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Non-volcanic deep tremor:

Major tremor




Equipped in all Hi-net stations
Analyzed as ground tilt

Tremor observation
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Around the , two type of SSEs are observed.:
- Long-term SSEs (~1-yr duration)
- Short-term SSEs (~ 1 week duration)



Short-term activity
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~3) Fault model-2002 Aug,episode.[—» obs.
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2) Sur'""ce defor matior
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2) Surface d}er mation field & faultimodel
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Tremor and short-term SSES:

Tremor and long-term SSESs:
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Location of SSES?




Major tremor

Duration : hrs ~ days

Duration :days ~ weeks

Tr : 3 months (E) 6 months (W)

Short-term SSEs Long-term SSES

Duration ~ 1 week Duration ~ 1 yr
Tr=2~6 months Tr=6 yr
Deeper portion Shallower portion

Faster slip rate ~ 1 cm/day Slower slip rate ~10 cm/yr
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Flow of water liberated
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Non-volcanic tr

Slow dlip events observations (the existence of serpentinite :
high poisson ratio or high Vp/Vsratio)

—> slow dlip promote tremor activity?

Fully characterizing the seismic
behavior correlated to slow slip ~

Low-frequency earthquakes in Shikoku, Japan,
and their relationship to episodic tremor and slip



E. Shikoku
S. Kyushu

(Seno, 2005)



l', R o] la) Ciodd slab type

(Seno et al., 2001)

- NO TREMOR , NO EARTHQUEAKES within the
subducted crust!

Compression : Tension
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Plastic flow, stablle sliding



Normal oceanic crust subduction |9 and-arc crust or continental
crust subduction

Freg. great earthquakes No great earthquakes
Low freq. tremor

No low freg. tremor

No dehydration
Dehydration from crust

No dehydration

N. of 1zu, Zagros, Himalaya

(Seno, 2005)



Cold mantle wedge
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{ot mantle wedge

Nankal, Ryukyu, Cascadia, Mexico

(Seno, 2005)



Collision zone

Stable sliding with very high shear stress

or delamination



- Tremor and slou

W. Shikoku Cascadia
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Inter-seismic l
Velocity
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Co-seismic Coasting enaman J
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Kao, 2005, oral presentation
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Innovative Explanations for Recurring Seismic “Noise
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~ Comparison of Vertical Velocity Ampli
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Amplitude Spectra of Local Earthquakes a

Frequency (Hz)
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