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Abstract

In central Japan, the Philippine Sea plate (PHS) subducts beneath the Tokyo Metropolitan area
in the Kanto region. In the western Kanto region, the Izu-Bonin arc within the PHS has been
colliding from the south with the Honshu arc, forming a complex structure called the Izu collision
zone (ICZ). The geometry of the subducting PHS and the overlying crustal structure of the ICZ are
important to constrain the process of earthquake occurrence. To obtain detailed images of PHS
beneath the northern part of the ICZ, dense seismic array observations were carried out along a 60-
km-long line between Hanno and Fuefuki trending ENE-WSW. Seventy-six three-component
portable seismographs were deployed on the survey line at 500 to 750 m intervals, and waveforms
were recorded during a four-month period from October 2008. High-quality data were obtained for
the analysis using receiver function and seismic interferometry to obtain images of PHS. We
The relocated

hypocenter distribution shows that a double seismic zone associated with the westward subducting

relocated 263 local earthquakes with arrival time corrections at each station.

Pacific plate is located at a depth of 100-200 km beneath the survey line. The seismicity associated
with the northwestward subducting PHS can be traced to a depth of about 30 km beneath the
Tanzawa Mountains.

Key words: Philippine Sea plate, Izu collision zone, dense seismic array observation

[FC&HIC

ERNCTRETLIY I =F 2 — F 7TEEOHED&KGSE

BIEHIE T Cld, 74V EviE7 L — b OSREl7 L —
FEKEET L — b EDORITILARAE &V D EHKEES 7
L= MEEEZERLTWS, 74 ) EVETL— DX
7 70, BRI T TRFEER 5 7 L L, hAHiA
U772, HEE T OEROERICE 5
TJREMED D B (Wu et al., 2007). HIES SR RFI HEME AT
OEMFHMMc L 2 &, MBARTHRETEZY/ =Fa—F
TREOHBENREST 2RI, SH&0FELINTTO
N—t v MEELFHENTWS, UL, IhoiE
ERRE UHERA - PR ST, REEES

ARSI SENTRVWEYL, 22T, HEE FMiEo4
A S L, HEIC & B O KR 7S 89 & 8D
BEEEHERICE T 2 C L2 HME T2 [THEE NHEXE
B - WEEERI 70 2 = 7 ] 32007 FEEEL D 5 B AE
HETHEBEINTWS CEH - ft, 2009).

HHE MEE2E%E S 2 Eo, BEsEs Ntk 28
MR 7 L — MECE - TEIRZFEICIEiE 3 5 C & BEER
FRTH B, BEEHIE i 3P T/ NEEITO /N & 7
B STEAIAA TV B, BHE—~NEFGTO Bl
P EEE AR L, AMINEHEEL TV, T

*e-mail: ekura@eri.u-tokyo.ac.jp (T113-0032 B EACRXHRAE 1-1-1)

— 217 —



BN IEE] - kL E A - PUER fE - nRiE T

138° 30'

36" 00"

35° 45'

139° 00'

. 36° 00'

35" 45'

140

138° 45'

Fig. 1.
(insert map).
boundaries.

139° 00'

- 2003Daidai (Sato et al.,2005)

—— 2005Daidai (Sato et al.,2006)
@ 2008 Seismic Station (This study)

Location map of the 2008 dense seismic array observation. The study area is indicated by solid square
The white lines indicate surface trace of the faults.
Blue diamond symbols indicate temporary seismic stations (this study).

The broken lines indicate the prefectural
Dark green and purple

lines denote the deep seismic reflection survey line (Sato et al., 2005; Sato et al., 2006).
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Table 1. Specification of observation systems.
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Table 2. Specification of observation sites.

Station name Latitude (deg.) Longtude (deg.) Height (m) Sensor Start date End date
N-1 35.87312 139.23227 209 L-4-3D 20081018 20090207
N-3 35.85668 139.22505 218 LE-3D lite 20081019 20090207
N-4 35.86435 139.21437 204 Digital MEMS 20081018 20090207
N-5 35.86037 139.20602 273 LE-3D lite 20081018 20090207
N-6 35.85062 139.20067 209 Digital MEMS 20081018 20090207
N-7 35.84390 139.19612 323 LE-3D lite 20081018 20090207
N-8 35.83732 139.19247 370 Digital MEMS 20081018 20090207
N-9 35.84120 139.17967 508 LE-3D lite 20081018 20090207
N-10 35.82318 139.18720 441 LE-3D lite 20081018 20090207
N-11 35.82973 139.16735 339 Digital MEMS 20081018 20090207
N-12 35.82318 139.16405 280 LE-3D lite 20081018 20090207
N-13 35.81197 139.16002 296 L-22D 20081018 20090207
N-14 35.81367 139.15225 280 Digital MEMS 20081018 20090208
N-15 35.80745 139.14378 384 LE-3D lite 20081018 20090208
N-16 35.81130 139.13260 306 Digital MEMS 20081018 20090208
N-17 35.81028 139.12323 293 Digital MEMS 20081018 20081028
N-17 35.81053 139.12270 285 Digital MEMS 20081028 20090208
N-18 35.81003 139.11637 320 LE-3D lite 20081018 20090208
N-19 35.79727 139.11262 426 Digital MEMS 20081018 20090207
N-20 35.81575 139.09400 366 LE-3D lite 20081018 20090207
N-21 35.79405 139.09402 432 LE-3D lite 20081018 20090207
N-22 35.80167 139.08108 380 Digital MEMS 20081018 20090207
N-23 35.79173 139.07878 464 LE-3D lite 20081018 20090207
N-24 35.79215 139.06728 389 LE-3D lite 20081018 20090207
N-25 35.79293 139.06047 395 Digital MEMS 20081018 20090207
N-26 35.78927 139.05440 463 Digital MEMS 20081018 20090207
N-27 35.78165 139.04913 528 Digital MEMS 20081016 20081219
N-27 35.78165 139.04913 528 LE-3D lite 20081219 20090117
N-28 35.77887 139.04155 535 LE-3D lite 20081016 20090207
N-29 35.77663 139.03237 543 Digital MEMS 20081016 20081219
N-29 35.77663 139.03237 543 Analog MEMS 20081219 20090117
N-30 35.77763 139.02150 572 LE-3D lite 20081018 20090207
N-31 35.76588 139.02307 550 Digital MEMS 20081018 20090207
N-32 35.77423 139.00757 560 Digital MEMS 20081019 20090207
N-33 35.77253 138.99893 526 L-22D 20081018 20090207
N-34 35.76302 138.99318 542 Digital MEMS 20081018 20090207
N-35 35.76278 138.98512 575 LE-3D lite 20081018 20090207
N-36 35.76037 138.97790 584 LE-3D lite 20081018 20090116
N-37 35.75872 138.96765 592 Digital MEMS 20081018 20090207
N-38 35.75812 138.96327 592 LE-3D lite 20081018 20090207
N-39 35.75122 138.95470 730 Digital MEMS 20081019 20090207
N-40 35.76210 138.93798 678 LE-3D lite 20081019 20090207
N-41 35.76058 138.92560 701 Digital MEMS 20081019 20090207
N-42 35.75810 138.92298 712 LE-3D lite 20081019 20090207
N-43 35.75628 138.90983 833 Digital MEMS 20081019 20090207
N-44 35.75532 138.90247 871 LE-3D lite 20081019 20090208
N-45 35.75403 138.89472 874 Digital MEMS 20081019 20090208
N-46 35.75098 138.88893 991 LE-3D lite 20081019 20090208
N-47 35.74493 138.88440 1072 LE-3D lite 20081019 20090208
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Table 2. (Continued)

station name Latitude (deg.) Longtude (deg.) Height (m) Sensor Start date End date
S-0 35.73348 138.84755 1702 LE-3D lite 20081017 20081206
S-1 35.72680 138.84275 1555 Digital MEMS 20081017 20090208
S-2 35.72038 138.84245 1568 Analog MEMS 20081017 20090208
S-3 35.71255 138.83705 1474 Digital MEMS 20081017 20090208
S-4 35.71150 138.82993 1377 Digital MEMS 20081017 20090208
S-5 35.70480 138.82530 1336 LE-3D lite 20081017 20090208
S-6 35.69795 138.81880 1296 Digital MEMS 20081017 20090207
S-7 35.69097 138.81442 1258 Digital MEMS 20081017 20090207
S-8 35.68262 138.81042 1196 LE-3D lite 20081018 20090207
S-9 35.67503 138.80683 1135 L-4-3D 20081017 20090207
S-10 35.66055 138.81038 1036 L-22D 20081018 20090208
S-11 35.64758 138.80887 827 LE-3D lite 20081018 20090207
S-12 35.63912 138.79928 716 Digital MEMS 20081017 20090207
S-13 35.66388 138.77655 785 L-4-3D 20081017 20090207
S-14 35.66108 138.76855 685 LE-3D lite 20081018 20090207
S-15 35.66022 138.75812 586 LE-3D lite 20081018 20090207
S-16 35.65757 138.75012 548 Digital MEMS 20081017 20090207
S-17 35.65778 138.74280 508 L-22D 20081018 20090208
S-18 35.64768 138.73787 508 Digital MEMS 20081017 20090208
S-19 35.64603 138.73317 514 LE-3D lite 20081018 20090207
S-20 35.63638 138.73040 751 Digital MEMS 20081016 20090207
S-21 35.63788 138.71375 478 Digital MEMS 20081016 20090207
S-22 35.63492 138.70692 429 L-22D 20081018 20090207
S-23 35.62337 138.70842 555 L-4-3D 20081018 20090207
S-24 35.62410 138.69978 470 Digital MEMS 20081016 20090207
S-25 35.60770 138.69727 583 Digital MEMS 20081015 20090207
S-26 35.61322 138.68958 498 LE-3D lite 20081018 20090207
S-27 35.60863 138.68128 576 Digital MEMS 20081015 20081103
S-27 35.60765 138.67885 504 Digital MEMS 20081105 20090207
S-28 35.60122 138.67278 504 LE-3D lite 20081018 20090207
S-29 35.59387 138.67250 556 L-22D 20081018 20090207
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Fig. 2. Example of observed seismograms (Origin time: 2008/11/1 21:59: 9.23, Latitude: 35.8065°N Longitude:
139.1465°E, 121.63km deep, Mjua=1.7). Horizontal axis is the source-receiver offset. Automatic gain control
with 5-s window is applied. (TOP) UD component. (Middle) NS component. (Bottom) EW component.
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Fig. 3. Example of observed seismograms (Origin time: 2008/12/23 4: 54: 23.62, Latitude: 35.6173°N Longitude:
138.7108°E, 14.19 km deep, Myua=1.5). Horizontal axis is the source-receiver offset. Automatic gain control with
5-s window is applied. (TOP) UD component. Reduction velocity is 6km/s. (Middle) NS component.
Reduction velocity is 3.4km/s (6.0km/s/3"%. (Bottom) EW component. Reduction velocity is 3.4km/s. The
timescale of the horizontal component record section is compressed by a factor of 3Y? to allow easier
comparison between the P and S wave record sections. Arrows show late arrivals.
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Fig. 4. Distribution of hypocenters determined by the JMA during the seismic array observation (from October
19, 2008 to February 8, 2009). During the seismic array observation, the JMA located 601 earthquakes in this
area. The circle symbols are scaled to earthquake magnitude. The plus symbols indicate additional seismic
stations used in this study for hypocenter determination.
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Fig. 7. Map showing the location of hypocenter distribution determined in this study. The circle symbols are
scaled to earthquake magnitude. Solid and broken arrows indicate the double seismic zone associated with the
westward subducting Pacific plate and the seismicity associated with the northwestward subducting
Philippine Sea plate, respectively. The plus symbols indicate additional seismic stations used in this study for

hypocenter determination.
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