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We used pop-up ocean bottom seismometers deployed in 2013 and 2014 to investigate the southern limit
of seismic activity within the Philippine Sea plate south of the Nankai Trough axis off the Kii Peninsula. The
hypocenter distribution we determined included microearthquakes with magnitudes lower than 1.5 that were
not detected by the land-based seismic network. Hypocentral depths ranged from 5 to 15km below sea level
and there were few earthquakes more than 100 km south of the axis of the Nankai Trough. We therefore infer
that the southern limit of microearthquake activity in this region is about 100 km south of the trough axis.
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Fig. 1. Observation areas for this study and pre-
vious seismological studies off the Kii Peninsula.
Numbered ellipses indicate the observation areas
of each study [1, Obana et al. (2005); 2, Mochizuki
et al. (2010); 3, Yamazaki (2011); 4, Hirata et al.
(2013); 5 and 6, this study]. Open squares, crosses,
and solid triangles indicate ocean bottom seismo-
meters (OBSs) deployed by the Meteorological
Research Institute (the Japan Meteorological
Agency) in 2010 (Hirata et al., 2013), 2013, and
2014, respectively. Gray solid circles are epicen-
ters of earthquakes from January 2000 to Decem-
ber 2014 as listed in the Seismological Bulletin of
Japan (the unified seismic catalog). The broken
line indicates the axis of the Nankai Trough.
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Fig. 2. Locations of OBSs in 2013 (crosses) and
2014 (solid triangles). See Fig. 1 for location of map
with respect to Nankai Trough and Kii Peninsula.
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Fig. 3. Example of observed seismograms (recorded at OBS 13F in 2013).
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Fig. 4. One-dimensional P-wave velocity model used
for hypocenter determinations.
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Table 1. Details of OBSs deployed in 2013 and 2014 for this study.

Sta- Latitude(N) Longitude(E)  Depth Observation ATpsp Pcor'  Scor' o o,

tion (Deg) Min) (Deg) (Min.) (m) Period (s) (s) (s) (s) (s)

13A 31 53.8 135 519 4276  Jul. 1 - Sep. 30, 2013 173 -0.155 -1598 0068 0218
13B 31 60.0 135 58.3 4223 Jul. 1 - Sep. 30, 2013 151 -0047 -1136 0043 0.149
13C 31 524 136 1.3 4093 Jul. 1 - Sep. 30, 2013 1.77 -0.128 -1522 0038 0184
13D 32 134 136 17 4312 Jul. 1 - Sep. 28, 2013 1.96 -0059 -138 0012 0077
13E 32 59 136 46 4280  Jul. 1 - Sep. 29, 2013 1.90 -0022 -1393 0023 0.089
13F 31 58.3 136 76 4231 Jul. 1 - Sep. 30, 2013 191 -0229 -1778 0049 0134
13G 31 50.7 136 10.6 4221 Jul. 1 - Sep. 30, 2013 2.04 -0329 -2062 0080 0.368
13H 32 119 136 112 4210 Jul. 1 - Sep. 29, 2013 1.40 0082 -0796 0045 0.104
131 32 43 136 139 4237  Jul. 1 - Sep. 29, 2013 097 0175 -0434 0081 0215
13] 31 56.7 136 16.9 4327  Jul. 1 - Sep. 30, 2013 1.58 -0.186 -1409 0064 0277
14A 32 184 135 34.5 4504  Aug. 7-Oct. 29, 2014  1.83 0008 -1.329 0.038 0.101
14B 32 10.3 135 26.7 4437  Aug. 7-Oct. 27,2014 156 0162 -1.005 0.037 0.089
14C 32 1.9 135 182 4395 Aug. 7-Oct. 28,2014 196 -0064 -1499 0021 0143
14E 32 0.0 135 299 4367 Aug. 7-Oct. 28,2014 071 0485 0286 0067 0.168
14F 31 51.8 135 22.3 4356 Aug. 7-Oct. 26, 2014 173 009 -1312 0049 0174
14G 31 573 135 425 4301 Aug 7-0Oct. 28,2014 158 0325 -0731 0037 0.092
14H 31 50.0 135 345 4350 Aug. 7-0Oct. 20, 2014  1.66 0177 -083 0047 0135
141 31 419 135 258 4327 Aug 7-0Oct. 26, 2014 150 028 -0757 0058 0.185
14] 31 478 135 46.3 4292  Aug. 7-0Oct. 25,2014 149 0316 -0613 0050 0118
14K 31 40.0 135 381 3946 Aug. 7-Oct. 25,2014 132 0358 -0.327 0220 0353

ATps-p=arrival time difference between PS and P phases; Pcor’ =final station correction for P phase;
Scor’ =final station correction for S phase; 6,=standard deviation for P-phase arrival time;

o,=standard deviation for S-phase arrival time.
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Fig. 5. Plan view and N-S and E-W vertical cross
sections showing hypocenter distribution (open
circles) and magnitudes determined from the data
recorded by 10 OBSs (crosses) from 1 July to 30
September 2013. Red open circles identify hypo-
centers within or close to the envelope of the OBS
network; other hypocenters are shown as black
open circles. Hypocenters of earthquakes between
January 2000 and December 2014, listed in the
Seismological Bulletin of Japan (the unified seis-
mic catalog), are also shown as solid gray circles.
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Fig. 6. As for Fig. 5 for data recorded by 10 OBSs
(triangles) from 7 August to 29 October 2014.
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Fig. 7. Earthquakes recorded within or close to the envelope of the OBS network in 2013 (red
circles in Fig. 5). a) M-T diagram, b) Magnitude-frequency distribution, and c) composite plot of
P-wave initial motions (lower hemisphere). In panel c), solid and open circles denote up and down

motions, respectively.
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Fig. 8. As for Fig. 7 for earthquakes recorded from 7 August to 29 October 2014 (red circles in Fig. 6).
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g. 10. Relationship between earthquake magni-
tude and distance from the trough axis. Open
circles and squares denote hypocenters deter-
mined from OBS data recorded in 2013 and 2014,
respectively. Gray solid circles indicate hypo-
centers of earthquakes between January 2010 and
December 2014 that are cataloged in the Seis-
mological Bulletin of Japan. The distances of OBSs
from the trough axis in 2013 (crosses) and 2014
(triangles) are shown below the x-axis. Gray and
black solid lines indicate the lower magnitude
limits of detection estimated from the unified
seismic catalog and OBS networks of this study,
respectively. The dashed line indicates the lower
magnitude limit of detection extrapolated south-
ward from the OBS network.
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