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Synopsis

This paper, based on my retirement lecture, examines the geometry of the Philippine Sea slab

beneath the Kii Peninsula and Shikoku using receiver function analysis. Seismic observations along

10 profiles over a cumulative 20 years allowed us to delineate the slab top, oceanic Moho, and

continental Moho. Beneath southern Kii, the slab top is ~20 km deep, dipping NW at ~20° to ~60

km east of Osaka Bay. The continental Moho lies at 35-40 km in northern Kinki but shallows
southeastward to ~15 km above the slab. Beneath Shikoku, the slab top is ~20 km deep at the

southern coast, dipping NNW at ~10° and steepening westward down-dip of deep low-frequency

earthquakes; in eastern Shikoku it is unusually shallow (20-30 km, 5-10° dip). These results show

marked depth variation between Kii and Shikoku. The buoyant subduction of the Kinan Seamount

Chain likely enhances coupling, suggesting eastern Shikoku may become a source of strong ground

motion in future great earthquakes.
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Fig. 1 Location of the ten linear arrays (thick red lines
labeled AA’ — 1J) deployed in this study. Small light
blue circles indicate deep low-frequency earthquakes
observed by JMA. The green line with triangles rep-
resents the Nankai Trough axis. Black dashed lines

show the prefectural boundaries.
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Photo 1 Seismic observation equipment installed at
temporary station SL19 along survey line JJ’. The
seismometer was installed on top of a sabo dam and
covered with a PVC pipe and a jingasa (a conical hat)
for protection. The data logger and battery were stored

in the box beneath the solar panel.
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Fig. 2 Sample waveforms of the P-wave coda at seis-
mic station KS64. (a) An earthquake that occurred on
December 25, 2010, at 13:16 UT. The epicenter was
at (19.702°8S, 167.947°E), with a depth of 16 km, and
a moment magnitude (Mw) of 7.3. (b) An earthquake
that occurred on January 13, 2011, at 16:16 UT. The
epicenter was at (20.628°S, 168.471°E), with a depth
of 9 km, and a Mw of 7.0. Both earthquakes occurred
near the New Hebrides Trench. We corrected the fre-
quency response of the observation system, includ-
ing the seismometer, and applied a band-pass filter
from 0.05 to 5.0 Hz.
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Fig. 3 Sample waveforms of three receiver functions
at seismic station KS64. (a) and (b) are receiver func-
tions calculated from the waveforms in Fig. 2 (a) and
(b), respectively. (c) is the receiver function for an
earthquake that occurred on September 2, 2009, at
7:55 UT, with an epicenter at (7.782°S, 107.297°E),
a depth of 46 km, and an Mw of 7.0.
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Fig. 4 Receiver function images along survey line
AA’. (a) Deep low-frequency earthquakes (DLFEs,
white circles) and regular earthquakes (black circles)
from the JMA (Japan Meteorological Agency) cata-
log are superimposed on the receiver function image.
(b) The slab top (ST, blue line), continental Moho
(CM, red line), and oceanic Moho (OM, red line) in-
terpreted from the receiver function image are
shown. The triangles with "EE' and "FF"" labels in-
dicate the locations where seismic lines EE' and FF'

intersect line AA', respectively.
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Fig. 5 Receiver function images along survey line BB’. (a) DLFEs (white circles) and regular earthquakes (black

circles) are superimposed on the receiver function image. (b) The slab top (ST, blue line), continental Moho (CM,

red line), and oceanic Moho (OM, red line) interpreted from the receiver function image are shown. The triangles

with "EE'" and "FF'" labels indicate the locations where survey lines EE' and FF' intersect line BB', respectively.
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Fig. 6 Receiver function images along survey line
CC’. (a) DLFEs (white circles) and regular earth-
quakes (black circles) are superimposed on the re-
ceiver function image. (b) The slab top (ST, blue
line), continental Moho (CM, red line), and oceanic
Moho (OM, red line) interpreted from the receiver
function image are shown. The triangles with "EE"
and "FF' labels indicate the locations where survey

lines EE' and FF' intersect line CC', respectively.
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Fig. 7 Receiver function images along survey line DD’. (a) DLFEs (white circles) and regular earthquakes (black

circles) are superimposed on the receiver function image. (b) The slab top (ST, blue line), continental Moho (CM,

red line), and oceanic Moho (OM, red line) interpreted from the receiver function image are shown. The triangles

with "EE'"" and "FF'" labels indicate the locations where survey lines EE' and FF' intersect line DD', respectively.
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Fig. 11 Receiver function images along survey line
HH’. (a) DLFEs (white circles) and regular earth-
quakes (black circles) are superimposed on the re-
ceiver function image. (b) The slab top (ST, blue
line) and oceanic Moho (OM, red line) interpreted
from the receiver function image are shown. The tri-
angle with "JJ'" label indicates the location where

survey line JJ' intersects line HH'.
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Fig. 12 Receiver function images along survey line
II’. (a) DLFEs (white circles) and regular earth-
quakes (black circles) are superimposed on the re-
ceiver function image. (b) The slab top (ST, blue
line) and oceanic Moho (OM, red line) interpreted
from the receiver function image are shown. The tri-
angle with "JJ" label indicates the location where

survey line JJ' intersects line II'".
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Fig.13 Receiver function images along survey line JJ’. (a) DLFEs (white circles) and regular earthquakes (black

circles) are superimposed on the receiver function image. (b) The slab top (ST, blue line), continental Moho (CM,

red line), and oceanic Moho (OM, red line) interpreted from the receiver function image are shown. The triangles

labeled GG' to II' indicate the positions where survey lines GG' to II' intersect with survey line JJ', respectively.
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