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Study of slow slip mechanism on plate boundary fault decollement zone
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Yoshiyuki MORIKAWA***

Synopsis

The recently evolving crustal deformation monitoring systems detect slow slip, which are failures
that are slower-paced than ordinary earthquakes, in the decollement zone of the shallow part of the
plate subduction boundary zone. Moreover, the seafloor surface slip that caused the massive
tsunami at the time of the 2011 earthquake off the Pacific coast of Tohoku occurred in the
decollement zone, as revealed by a post-earthquake drilling investigation. If the earthquake waves
propagate to the slow slip area, the scale of the earthquake is increased by slipping at high speed in
the decollement zone; furthermore, it can induce a tsunami. Therefore, it is necessary to elucidate
the mechanisms of slow slip in the decollement zone, which has traditionally been considered to
lack the plate sticking phenomenon. The fault sample that constitutes the decollement zone is
pelagic clay rich in smectite, and it is known that the plate subduction zone undergoes a phase
transition (alteration) to illite with the supply of potassium ions and temperature rise. Therefore, it
is considered that the alteration from smectite to illite is one of the causes of slow slip. However, in
the study of the slow slip generation mechanism in the decollement zone, there are few examples
which have considered that the effects of pore water pressure changes caused by alteration on the
mechanical behavior of ocean crust on which shear force due to plate subduction. In this study, we
modeled the illitization of smectite and attempted a theoretical interpretation of the slow slip
generation mechanism observed in the decollement zone.
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nyzjﬁﬂv=Jngdv (33)
G E L TOERRFINL, I OEROWEMS
fﬂﬁﬂsz&’)‘é_ L k%’rﬁﬁf% D, KOEHIZREND.
D, Dy _j (34)

Dt Dt

72721, D,(+)/Dt, Dy()/Dt iFZHZEIEMDES v, ,
AR OEE) v, (S T AR T TH Y, 2Ry
a(s)/ot LIRDBIRIZD 5.

DB_QZ%JFV“ -grad(s); (a=sf) (35)

H(BYIE, FEHLBHOMICEERBERH-T2L L TH,
RAWREIKE LT T 5. Reynolds Ok EH % AV
52 LT L 0 BYHDRATE R

. + pdiw, + p;, + pdiw, =0 (36)

Lih. L, WEMSE Ry b (dot) 1Tk VR L
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—n(pS ) (1 n)p +Np;

38
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L AT, EMEHEDORBETH L diw, 1T
: J
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div, =P+ & (41)
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No.
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L, BRI 0IcES. BRITFHEEIL, BREAKOB
HKICEESTHINL, F=01CBWT, A T4 MEEIZE
T5. BEKEENEBRKOEE XY L EITNIE
( Py > pr =1.00 Mg/m?), Z DJERIKITBAKIZ & - T
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Z TSR GHETOINE E LT, BRAKDOBIKIZ
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AN HETOKROEARIEE L CORBNEEENTHS.
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AET TR G & U7 IEHK S O RIK D Bk I
BWTHAT 5 MBRKIE 2 TR R 3 2 BERINE v
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T HMMRAE L 725 A%, M/ L7z FAL O sMAlZ @ )
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