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Focal Region of the 1946 Nankai Earthquake Inferred from
the Hypocenter Distribution of Mantle Earthquakes
in Shikoku, Southwest Japan

Shozo Kmura' and Kennosuke Oxano®
' Kochi Earthquake Observatory, Faculty of Science; ? Professor Emeritus, Kochi University

Abstract : The focal distribution of mantle earthquakes in. the west part of Shikoku is
examined by using well determined hypocenters. This examination gives the result that the
thickness of the focal distribution layer is 5km at most, which is ‘common to Shikoku and
its vicinity. Since this layer is considered to correspond with the focal region of the 1946
Nankai earthquake, it is natural that the focal region nearly coincides with the aftershock
and tsunami generating regions. Such a coincidence in area among those three regions was
ordinarily observed for other great earthquakes in Japan, but in the case of this Nankai
earthquake the coincidence was not observed because the focal region extended over both of
the terrestrial and oceanic areas. On the basis of these results we propose an idea that the
1946 Nankai earthquake occurred by releasing of stress energy accumulated in the above
mentioned thin focal layer of mantle earthquakes:

Key word : Distribution thickness of mantle earthquakes, Linear dimension of aftershock
area, Focal region of the 1946 Nankai earthquake.
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Fig.1. Seismic stations for observation of microearthquakes: Solid and open: circles show the
stations of Kochi Earthquake Observatory :and those of Umvér51ty of - Tokyo and Kyoto
University, respectively. MTL-indicates the Med1an Tectonic line and MITL the Mikabu
Tectonic line. : :
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Fig.2. P-wave velocity structure beneath Shikoku drawn on the vertical section of the S22°W-
N22°W direction (after KiMUrA and Oxano, 1991).
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Fig.3. P-wave velocity model (left-hand side) and the ratio of P to S wave velocities
(right-hand side) mainly used for locating hypocenters in this study (after KIMURA and
OKANO, 1994).
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Fig.4.  Epicenter distribution of mantle earthquakes with Well—determined hypocenters (H=40
km)-in the west part of Shikoku. ~ :
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Fig.5. -~ Focal depth dlstrlbutlon of mantle earthquakes in the West part of Shikoku in the
vertical section of the S35°E-N35°W dlrectlon
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Epicenter and focal depth distributions of ‘a mantle earthquake (M=86.0) and. its
aftershocks near Sukimo: city (No.6 in Table 1): .

Table 1. Calculated and observed linear dimensions Qf aftershock areaé.

Depth ~ T.(cal) L‘('ob“q) :

No. Location Year - M Referrence
(km) (k) ; ‘

1 NW of Kyoto pref = 1968 5.6 10 63 5 WATANABE et al.(1969)

2 C of Tottori pref 1983 6.2 10 126 12 NAKAO et al (1991)

3 S of Hyogo pref 1984 5.6 20 63 8 KISHIMOTOU987).

4 San Salvador 1986 5.7 11 71 8 HARLOW et al.(1993)

5 C of Kyoto pref 1987 4.9 12 28 3 MAEDA®1991)

6 S of Ehime pref 1985 6.0 31 100 4 KIMURA et al.(1985)

7 lyonada 1991 5.2 44 40" 3 This study
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Fig.7. Epicenters of mantle earthquakes in the region some ten kilometers west of IHR station
(upper) and their reduced composite travel times (lower).
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Fig.8. Epicenter distributions of earthquakes observed by JMA in Shikoku and its vicinity.
These figures show that the capability of focal determination in the west part of Shikoku was
nearly lost just before the 1946 Nankai earthquake.
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