12—5 2006 FTHINEHMBEORBEIORFEFREL R ML RAEL
—T ¥ =T AHBEORIEET XY O REME—
On- and Off-fault Aftershocks of the 2006 Kuril Island Subduction
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Coseismic Coulomb stress change ( + CFS) caused by the 15 November 2006 event of Mw=8. 3
resolved onto the normal fault rupture plane of the subsequent 13 January 2007
earthquake of Mw=8.1 at a depth of 15 km. Earthquakes of Mw > 4.6 recorded by USGS
in the period between the two mainshocks are plotted onto the stress pattern. The
source parameters for the 2006 event are from one of the global CMT solution (strike
214° , dip 15° , and rake 97° ) assuming a 250 x 120 km fault with 3.5 m of uniform
slip keeping the seismic moment 3.4 x 10%'Nm. Off-fault aftershocks ignited soon after
the 2006 event in the outer rise region are correlated with the stress increase by
the 2006 event. Note that on—fault aftershocks along the plate boundary are irrelevant
to this < CFS pattern
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Fig. 2 The cumulative number and magnitude of aftershocks of the sequence of events during

the period from the mainshock on 15 November 2006 to 13 January 2007 against the
ordinary time (top) and transformed time (bottom). Red curves show theoretical
cumulative curve calculated by the ETAS model.
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Fig. 3 Space—time plots of aftershocks. The vertical axis represents the coordinate of

projected to the A-B segment, and the horizontal axis represents either ordinary time
or the transformed time as indicated in Figure 2.
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Fig. 4 (a) Map and (b) cross section of + CFS caused by an ideal pre-slip (10% of the coseismic
slip) of the 13 January 2007 earthquake resolved onto the normal faults parallel to
the 2007 event. From the ETAS models and anomalous on— and off-fault aftershock
sequence of the 2006 event, we speculate that precursory slow slip on the 2007 source
lasting about 40 days has brought normal faults in the outer rise region farther
from failure. In contrast, such a slow slip might have brought the thrust faults along
the subduction interface closer to failure (c). The source parameters for the 2007
event are similar to the NW-dipping fault of Fujii and Satake (2008), which has a
160 x 35 km fault of strike 215° , dip 45° , and rake -+ 110° with a uniform slip
of 0.85 m (20 mm/day).

- 566 -



T, secular shear stressing rate Al time increment used to recalculate ¥
_ ex _ACFF r background seismicity rate AG  constitutive parameter times the normal stress
}’n - }’ﬂ.—l p AU Y state variable (1 time steps)
1 -AtT 1 r
Vi = (Vo =25 [OXP|— 5 =1+ 728 R=—

1:" o rr 'Y'Tr

coseismic stress stressing rate
change change
| ~ 13 Jan. 2007
,r Mw=38.1

15 Nov. 2006

Mw=8.3 Change point

%5 Do DT RYIZHEI ISV — FEILIZ X B Dieterich OIRBEE S - - EHUEBRAESR £
DIFHZEAL DRI K.

Fig. 5 Tllustration of rate/state stress transfer model of Dietrich applying to examine the
change of the state * and the occurrence rate X due to the change of stress loading
rate caused by slow slip.
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Fig. 6 Observed and modeled cumulative number of earthquakes as a function of time for (a)
subduction interplate and (b) outer-rise intraplate seismicities during the period
between the 15 November 2006 and 13 January 2007 events. The stress history is modeled
by a single stress step at the time 0 and changes in shear stressing rate at change
points (vertical dotted line) analysed by ETAS model. See the methods section for
the model procedure and parameter explanation..
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