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The geophysical and geological characters of the source fault of the Noto Hanto earthquake

(M . ) were synthesized. Based on the seismic profiles acquired by two-ship seismic reflection

profiling and aftershock distribution determined by densely deployed seismic stations, we con-

structed the D geometry of the source fault, trending ENE to NE and dipping degrees south.

Around the focal area, detailed topography and bathymetry had been measured by laser scanning

and echo sounding before the earthquake. Unique data on onshore-o shore co-seismic crustal

movements were obtained from careful comparisons with new data acquired after the earthquake.

Using the D geometry of the source fault and the co-seismic crustal movements, slip distribution on

the fault surface was estimated by D dislocation inversion. The obtained pattern of slip distribu-

tion shows that the largest slip area is on a relatively shallow part of the fault surface, which

coincides with the location of a known active fault. The seismic reflection profiles and surface geo-

logy suggest that the source fault was formed as a normal fault during the stage of backarc rifting

in Oligocene to early Miocene. The Noto Hanto earthquake was generated by an oblique slip

on the Miocene normal fault. The landward extension of the source fault, which bounds the

Miocene half-graben, is traceable by seismic reflection profiling and gravity anomaly. The eastern

end of the source fault is bounded by a syn-rift transfer fault, suggesting strong control of the

crustal structure on the behavior of the earthquake source fault.

: Noto Hanto earthquake, source fault, crustal deformation, geologic structure,

central Japan
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Fig. . Aftershock distribution of the Noto Hanto earthquake. Green dots : hypocenters determined by

onshore seismic stations (Sakai ), Blue dots : hypocenters determined by Ocean Bottom Seismometers

(Yamada ). Numbers represent the section number. The location of seismic lines is after Sato

( a ; b). Large red star : epicneter of the mainshock after Sakai ( ), small stars : epicenter of the

largest aftershock in the eastern part of the source area, Mj . , : (JST), May, , , epicenter of the

largest aftershock in the western part, Mj . , : , March , . Traces of active fault and fold axis are after

Inoue ( ). Red and blue triangles on the section are trace of active fault and fold axis, respectively.
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Fig. . Aftershock distribution of the Noto Hanto earthquake before the largest

aftershock of May . Gray dots indicate aftershocks provided by Japan Meteorological

Agency ( / / , : : ). Traces of active fault and fold axis are after Inoue

( ). Numbers represent section number, same as in Fig. .

Fig. . Comparison between deep seismic reflection profile and aftershock distribution. A : Deep seismic section

obtained by two-ship deep seismic reflection profiling after Sato ( b), Arrows represent a fault. B :

Aftershock distribution for km width along the seismic line after Sakai ( ) and Yamada ( ).

Red circles are hypocenters determined by land stations after Sakai ( ). Blue circles are hypocenters

determined by OBSs after Yamada ( ).
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Fig. . Seismic reflection profiles across the source fault of the Noto Hanto earthquake. The hypocenters

within km in width from the seismic lines are plotted. Aftershock distribution is after Sakai ( ) and

Yamada ( ). Seismic sections are after Sato ( b). Triangle represents the trace of active fault

after Inoue ( ). Location of the seismic lines is shown in Fig. .
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Fig. . Geometry of the source fault deduced from the aftershock distribution and seismic

reflection profiling. Contour interval is km in depth.
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Fig. . Estimated slip distribution on a rectangular fault plane. The larger star in-

dicates the hypocenter of the mainshock and smaller stars represent the

hypocenter of the largest aftershocks after Sakai ( ). The thick solid line

of the fault shows the upper edge. White arrows indicate the motion of the

hanging wall against the footwall. Contour lines indicate the magnitude of

slippage with . -m intervals. Red line is a fault trace of active fault after Inoue

( ).
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Fig. . Geologic and density structure around the focal area. Bouguer Anomaly map is after Honda ( ).

Assumed density is , kg/m . Contour interval is mGal. Traces of active faults are after Inoue ( ).

Distribution of granitic rocks is after Tomioka and Sato ( ).
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Fig. . Schematic diagram showing the geologic structure of the epicentral area of

the Noto Hanto earthquake.
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