Japan Geoscience Union Meeting 2012 ~® ’
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. JUP“ n

Geoscience
Union

SCG72-01 00:103 O00:50 220 14:30-14:45

Doodododoooooodggoooondd
Permealbility anisotropy of serpentinite and fluid pathway in subduction zone
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Earthquakes in subductio : An important role of aqueous fluids in earthquake ger
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Runaway slip to the trench due to rupture of highly pressurized megathrust, Tsunamiger
esis of the 2011 Tohoku earthquake
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The gigantic 2011, March 11 Mw 9 Tohoku earthquake is examined from the viewpoint of the pre-seismic forearc structure,
the seismic reflection properties of amegathrust around the usual up-dip limit of the seismogenic zone, the thermal state of
shallow subduction zone, and the dehydration of underthrust sediments. At the Japan Trench the Pacific Plate is subductir
westward beneath the northeast Japan at a dip angle of 4.6. The middle and lower slopes dip eastward at angles of "2.5 and "€
respectively. The forearc prism beneath the middle and lower slopes is inferred to be in extensionally and compressively critica
states, respectively, based on the presence of clear internal deformation features and on the occurrence of aftershock earthqua
The rapid uplift of the forearc that caused the 2011 Tohoku tsunami may have been associated with this internal deformation c
the prism. The critical state of the prism indicates that the effective basal friction of the plate boundary megatto33 fer
the middle prism and-0.08 for the lower prism. The megathrust, especially under the middle slope, is characterized by a promi-
nent reflector with negative polarity; i.e., a landward-increasing wave amplitude. This observation suggests that the megathru:
hosts highly pressurized fluids. Underthrust sediments in this part of the Japan Trench are dominated by pelagic and siliceot
vitric diatomaceous silt with clay. The dehydration kinetics of opal-A to quartz, the clay transformation of smectite?illite, and the
thermal structure of the Japan Trench suggest that maximum dehydration of the sediments would take place at 50?60 km hol
zontally from the deformation front, where the temperature along the megathrust is 100?120. The zone of maximum dehydratio
coincides with the prominent seismic reflector that has negative polarity. We hypothesize a possible free slip along thisportion o
the megathrust during the 2011 Tohoku earthquake, caused by anomalously high fluid pressure resulting from fluid accumulatio
over centuries.
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Diagenesis and dehydration of subducting oceanic crust within seismogenic subductio
zones
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Seismogenic plate-boundary faults at accretionary margins may lie within or close to the subducting oceanic crust, compose
of basaltic rocks, in contact with the overriding plate of a lithified accretionary prism (Kimura and Ludden, 1995; Park et al.,
2001; Matsumura et al., 2003). Therefore, diagenesis and dehydration of the oceanic crust within the seismogenic zone (normal
defined as a temperature condition from “100-150 to 350-@58lyndman et al., 1993) is supposed to have a great influence
on the interplate mechanical behaviors where great earthquakes occur. Our previous work showed that basaltic basement at |
top of the oceanic crust is remarkably hydrated prior to reaching the trench axis, and pointed out a possibility to be a significan
source of fluid in the seismogenic zone (Kameda et al., 2011). The aim of this work is to provide complementary dataset or
the state and pathways of diagenesis in the subducting oceanic crust to verify the argument presented in the previous paper.
particular our focus is on a more validate quantification of the dehydration processes within the seismogenic zone. In this work
we analyzed 5 pillow basalt samples exposed in the Cretaceous to Tertiary accretionary complex, the Shimanto Belt, southwe
Japan. Based on the vitrinite reflectance measurement of terrigenous sediments accompanied by these rocks, they are estims
to have been subjected to burial diagenenesis at 15¢:30X-ray diffraction (XRD) analyses of the bulk samples revealed
that they contain "25wt% of hydrous clay minerals. Moreover, clay-fraction XRD exhibited a successive conversion of smectite
(saponite) into chlorite as a function of diagenesis grade. In this talk, we will present an improved model of the dehydration
behavior of subducting basaltic crust inferred from these data, and address its potential influence on the evolution and physic
states of the seismogenic-plate boundary faults.

Keywords: seismogenic zone, dehydration, oceanic crust, saponite

1/1



Japan Geoscience Union Meeting 2012 < ,
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“‘P““

Geoscience
Union

SCG72-05 00:103 O00:50 220 15:45-16:00

JO000oooododoooodooilogooooooooad _
10 years of ACORK: Continuous pressure from the decollement zone at Nankai Trougt
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Experimental demonstration of high-temperature fluid generation during coseicmic fault
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Estimation of velocity structure in the oceanic crust of the Pacific slab beneath northeas
Japan form PS converted wave
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Fluids dehydrated from the subducting oceanic crust and non-volcanic seismic swarms
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A non-volcanic seismic swarm is often assumed to be tied to fluid movements, based on earthquake mi-grations obeyin
a diffusion equation. However, seismological observations that relate to the presence and driving force of fluids are not wel
documented. One of the most intensive non-volcanic seismic swarms in Japan is located in the Wakayama district, SW Japa
and quite distant from the present volcanic front.

It is important to fully describe the crustal heterogeneity originating in crustal fluids. We have deployed a very dense seismic
array with a length of about 100 km at the western edge of the Kii Peninsula. The dense seismic observations were conducted fro
Decemberin 2010 to June in 2011. The linear array consists of 86 seismometers with 1 Hz natural fre-quency, those continuous
recorded three-component signals. Both P- and S-wave arrival times from local earthquakes including some low-frequency eartl
guakes (LFEs) were manually picked from waveforms observed by both dense temporary stations and per-manent stations. Tl
dense and well-covered ray-paths from local and teleseismic events afford us precious opportunities to investigate the fine-sce
seismic structures.

The most striking feature of the fine seismic image is low-velocities with low Poisson ratios beneath the seismic swarm region
This low-velocity feature is also supported by the receiver functions. In addition, the corner of mantle wedge is characterized a:
low veloci-ty, leading to an inverted inland Moho at depth of about 30 km. This low velocity mantle seems to ex-tend to deeper
depths.

At depths shallower than 40 km, a depth-section of receiver functions shows that the oceanic crust, of which the top anc
bottom (plate interface and oceanic Moho) are outlined by strong negative and positive amplitudes, respectively, is subductin
at a dip angle of approximately 15-degree. In contrast, the polarity of the plate interface changes from negative to positive a
depths greater than 50 km. The dip-angle of the oceanic crust increases with depth. We interpret the transitions of the polarit
as indicating the onset of eclogitization of the oceanic crust. The subducting oceanic crust beneath LFEs is characterized &
low-velocities and high Poisson ratios, which are commonly observed at Tokai or Shikoku regions.

We propose that fluids dehydrated from the sub-ducting oceanic crust could infiltrate into the mantle wedge and crust, leadin
up to the intensive non-volcanic seismic swarms in Wakayama and high-helium isotopes widely observed in the Kii Pen-insula.

Keywords: seismic swarm, crustal fluid, non-volcanic, velocity structure, receiver function, dehydration
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