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The M7.2 earthquake off Miyagi Prefecture on August 16, 2005, and its relation
to the anticipated Miyagi-OKki earthquake
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Comparison of the source areas and aftershock areas between the 1978 and 2005 events off
Miyagi Prefecture. (a) Epicentral distribution for the aftershocks during two days after the each
main shock estimated by using hypo-DDV. Red crosses and blue circles respectively indicate the
aftershocks for the 1978 and 2005 events. Red and blue stars denote the relocated epicenters of
the 1978 and 2005 main shocks, respectively. (b) Comparison of source areas between the 1978
and 2005 events. Orange rectangles and red contours denote the source areas for the 1978 event
estimated by Seno et al. (1980)* and Yamanaka and Kikuchi (2004)%, respectively. Blue contours
indicate the source area for the 2005 event estimated by Yaginuma et al. (2005)>.
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Coseismic slip and afterslip distributions for the 2005 event estimated from GPS data using the
method proposed by Yabuki and Matsu’ura (1992)7. (a) Coseismic slip distribution estimated
from GEONET and Tohoku University’s GPS station data. Contour interval is 0.Im. Yellow star
denotes the main shock epicenter determined by JMA. Black and white arrows respectively
show the observed and calculated horizontal coseismic displacements at the stations. Purple and
green contours respectively indicate the source areas for the 1978 and 1981 events estimated by
Yamanaka and Kikuchi (2004). (b) Afterslip distribution estimated from GEONET data for the
period from August 17 to October 22, 2005. Estimated slip is equivalent to Mw 6.8 (corresponding
to about 30% of the seismic moment for the coseismic slip). Contour interval is 0.02m. Pink
contours indicate the main shock coseismic area shown in Fig.2(a).
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Afterslip for the 2005 event estimated from small repeating earthquake data. (a) Distribution of
small repeating earthquake groups. Circles denote the small repeating earthquake clusters; orange
circles indicate the clusters which show activities after the main shock while grey circles denote the
clusters without activities after that. The analysis period is from July 1984 to November 2, 2005.
The minimum magnitude of the small repeating earthquake is 1.5 and the repeaters are identified
using coherences in 2-8Hz band. Pink and grey contours respectively denote the coseismic and
postseismic slips estimated from GPS data (see Fig.2 for further detail). Thin contours indicate
the asperity distribution estimated by Yamanaka and Kikuchi (2004)%. (b) Cumulative slips for
the repeating earthquakes in the regions A-J in Fig3(a). The slips are estimated using the scaling
relation proposed by Nadeau and Johnson (1998)>.
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Epicenter distribution for the main shocks (stars) and aftershocks (circles) of the 1933, 1936,
1937 and 1978 events off Miyagi Prefecture estimated by using S-P data. The hypocenters are
constrained to be located on the plate boundary.
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