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Experimental study about compaction of simulated fault gouge
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Properties of comminuted granite subjected to uniaxial compression and direct shear test
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What is the factor controlling the increase in vitrinite reflectance along faults?
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Comparison between the resisitiviy profile and fault rock microstructure in fault zones

-Case study at Atotsugawa fault-

oo ooog =
Kentaro Omur&

lggooooooo
INat'| Res Inst Earth Sci Disaster Prev

ooooobooooooboooooooooooooobooobOooooobDoobDbobDoobODooDboOoOoDo
gooooooobobooooooooboboooobooooboboboooboooobDobOobOoboboooboOoo
obooooooobOobobooooooooobobobooboboooobooboboOooooooobOobOobooon
oboooooobOoboooooobooboboooooooobOOobobooooooobOOobooboooooOon
tobooboobooooboobooobooooooooooOoooOooobooboooboboooboooobooobooooaon
bbooooboobobobooooooobooboboooooboobooboboboooooooboOobobooooon
gooooboboooooboboobooogooboo

ocopoOo0oOoooooobOOooOooooooooAMTOODOOOOOOO300O0OODOOODOODODOOO 2005810
oboo0ooooooboobobobooooooooooobOOobOooooooooobooboboboobooooon
Oooooooooooooooo(@oo)o 18km@U)ooSkm@I )0 ODOOOOOOOOOOOOOOOOO™
000000000000 00000 NE-SWOrNW-SEpOOOoOoOoO0ooooooooooooooooooooo
000000000000000 NNW-SSE(orENE-WSWD OO OO0O0O0O2000000000000000000
oogdzoomgOoOoOoOoombOOCOO000O00OO0ODODOODOOO0ODODOOO0O0O0OODODOOO0OODODOOOOO
obOocoooocoooocooooooooobooboobooboboobboobooboooooobooOoobooboobOoona
obooobooooobobooobOobooooboooo

oooooooooooDooODOO0O0O0O0O0O0O00O000ooOoooDD 200mMO0O0OOO0O0OOOOO 200730 350m
go00o0opDooOoO0oooOoog 20000000000Doo00oooo0ooooooooDooOoooDoOooDOoOoooDO
gooooooobobobooooooobobobooooboooooobobobobooboooobobobooobooo
goooooooooooooOooooo0oOooooDoboooooD 200000 00oOooDooOoOoOoDObOOoOoOooODboOO
oo0o0o0oOoooooOopoOoU00OoooO (2000)00ooOo0oU0oOO0OO0O00DOOOOOO0OOOOOOOOBOOOOD
0000000O00000O0O000000 2000)00000O000OOOO0O0O0ODOOOO0DOOOOOOOOOO
uobooobbooobooboobooboooobooooOoboooboOooOoO,00bboobooboobooboo
goooooooobooooooobooobobooooooooboooo,bobobobobooboobooboobooobooo
ooooboooobooo

oboooooobobooooooooboboboooboooobobooooooooboboboooooonoo
bocoooboobobooboooboobooboboooooooboobOoboboooooooboboboboooooboOon
uboooboobobobooooooboboboooooboobobobooboooobOoboboobooooboOon
gooooooooboboboooooooooboboooboooooobDoboboOooboooobDobobooooo
goooo,00,00000000000O00O0O0OO0000000000D000000DDODODODOODOOODO/OOOOO
obooooobooooooooon.

gooobo:0bo,00b0bbo,000,b000,bb0boO,0000
Keywords: resisitivity, electromagnetic survey, fault rock, microstructure, mineral composition, earthquake generation

1/1



Japan Geoscience Union Meeting 2013 /0 <9 ’

(May 19-24 2013 at Makuhari, Chiba, Japan)
©2013. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fime

Union

SSS29-P06 go:booboboobo 00:50 240 16:15-17:30

000000000000000000000000000000000 _
Characterization of carbonaceous materials in the Taiwan Chelungpu fault by micro Ramz

FTIR spectroscopies
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Coseismic reaction of clay minerals in the Taiwan Chelungpu fault
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Very low frequency earthquakes off the Pacific coast of Tohoku located by Hi-net high-

sensitivity accelerometers
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Time dependent changes of pore pressure before and after the 2011 Tohoku earthquake
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Dissolution process of quartz grains damaged by earthquake slip
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Seismogenic fault lubrication by graphite: Evidence from graphite-bearing pseudotachy:

lyte and cataclasites

00 00 '*, Madhusoodhan Satish-Kumafl 0 00 2, 00000 2
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We report the occurrences of basal-slip graphite derived from pseudotachylyte in the upper sequence of Hidaka metamorph
belt, Hokkaido, Japan. Melt-induced textures such as biotite microlites, shell textures of Fe-oxide, spherulites and vesicles i
Fe-oxide are observed in the graphite-bearing pseudotachylyte. These matrix have two important features. Firstly, hydrous mir
erals, biotite and muscovite, have completely disappeared and albite, quartz and oxide minerals including graphite have survive
as fragments. These results suggest that pseudotachylyte was generated at least above 650 - 700 degree Celsius by dehydr:
melting of biotite and muscovite. Secondly, graphite shows lower degree of graphitization than those in the cataclasite, and i
closely associated with other oxide minerals along the shear planes, and their aggregations have striation and smooth surface.
particular, the deformed graphite in the pseudotachylyte matrix records valuable information of degree of graphitization during
seismogenic faulting. However, the Fe-oxide spherules have formed in the matrix by the oxidation during melt-quenching, where
a part of original graphite might have been converted tg G®oxidation. In the Micro-Raman spectroscopy and XRD study,
graphite in the pseudotachylyte show amorphization by basal slip. The Lc values decrease from over 40 nm to 9-15 nm and th
scatter plots between R1 ratio and G band FWHM display a different trend with higher R1 ratios than that in the host rocks. In
addition, HRTEM observations indicate that microstructures are mainly observed in interlayer delamination of stacking. More-
over, carbon isotopic composition of graphite in both host rocks (d#&@tas -24.8 to - 25.9 per mil) and pseudotachylyte-bearing
cataclasite (deltdC = - 22.5 to - 27.8 per mil) show clearly biogenic isotope signatures, and considered to have formed through
metamorphism and deformation process of organic matter in sedimentary rocks. Thus, these data suggest that the differences
crystal size by slip rate might be the driving force of deformation process.

Therefore, the presence of small amount of graphite by residual assimilation during frictional melting has the potential for
fault lubrication. Our finding of deformed striated graphite is a direct evidence of fault lubrication on the slip surface during
seismogenic faulting.

Keywords: pseudotachylyte, graphite, frictional melting, amorphization, lubrication
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