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Seismic activities deduced from ocean bottom seismographic
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Observation of micro-earthquakes using Ocean Bottom Seismometers
(OBSs) was carried out from May 17 to July 2, 2007 to obtain seismic activities
beneath the area off Cape Erimo, Hokkaido. In this neighboring region, large
earthquakes with magnitude around 8 occurred at intervals of 40760 years. In
this study area, clusters of micro-earthquakes were detected immediately be-
fore the 2003 Tokachi-oki earthquake (M8.0) by a previous OBS observation
(Takanami et al., 2005). The purpose of this study is to investigate the seismic
activity after the 2003 Tokachi-oki earthquake by comparing with the results by
Takanami et al. (2005). Most of the hypocenters determined in this study are
located at shallower depth than those by the Japan Meteorological Agency
(JMA). This means that it is difficult to obtain detailed micro-seismicity in off-
shore area by using land stations only. Therefore, ocean bottom seismographic
observations are necessary to detect micro-earthquakes in the region far from
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the land. According to the depth of the subducting Pacific plate, which is about
10km beneath this study area, it is interpreted that most of these earthquakes
occurred at the plate boundary. Seismic activities in this study area were lower
than those by Takanami et al. (2005), but some concentrated earthquakes were
detected. However, there was no temporal concentration. This suggests that
cumulated stress was released by the 2003 Tokachi-oki earthquake and the fol-
lowing post-seismic slip and that the seismicity of this area returns to the
steady state.

. oogo
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000000 . oooo (2005 OoOdO, 200300 00000000000000DOOOO
goobobooo, booboboobob . bob, DOboboobOobOo, Ubboobooooo
goooooooooooooobooog (Fig. 1).

gooobooboo 4000000 20070 50, DO0O0o0oOOoobOooOoobDOooOO
g, oogooogooobo. boobob, boboboboobooboo, 2003000000
gooooooboooobooogoooBsOOOOO (Fig. 1).

goooo, oboboob 20070 5000 70000, ObObOoO0obOoOOODOOOO
gboob400000000000000D0O0OD0ODODO, bOobOoOobOOooobon.

o. o g

OBSO, ISvOOUOOoOoooOoobOoooboooooooobO0oo tboobbooboboooo
20070 50 14000 15000000, LObboOobDOooDobOoobo 20070 70 1000 4
0o0oo0oobO. oooooBsOOOOODOOODODOODOOOOOD Fig.1000. 0000
oBsSUOOOO 2000000, bOOobD ebooBSOUUODOODODOODDOODO. ODOO
gogbedboBsOUObOUOOObOObDOobDOobOObDObDObDObODObDODObDObDOD. O
goobobobooooo 45HzO0000 100, OO0 2000 300000000, 00O



goboooooOooooooooOooobooOooooooo 25

o™ Kuril trench
41 I . ¥ 41
G 4

& Japan trenchy |
40 A3 S — 40
130 140" 1410 142°  143°  144° 145" 148

Fig. 1. Location map of OBSs (open inverted triangles) with bathymetric contours. Dots indicate
the epicenters obtained by Takanami et al. (2005). The earthquake cluster d obtained by
Takanami et al. (2005) is also shown by a rectangular box. The star indicates the epicenter of
the 2003 Tokachi-oki earthquake. Thin solid contours with 0.5m interval illustrate coseismic
slip in 2003 Tokachi-oki earthquake (Yamanaka and Kikuchi, 2003). Thick solid contours
with 0.2m intervals show cumulative post-seismic slip in the 30 days following the earthquake
(Miyazaki et al., 2004).
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Fig. 2. An example of seismic records obtained by OBS (HKO04). Three-component records (V, ver-
tical; H1, horizontal; H2, horizontal perpendicular to H1) from 01:42:23 on June 14, 2007 are
shown.
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Aty = (the—tp) (a—a V/ V) /(a—1)
ooo,
a=V/ Vs " = V'V @)
ooo. _ _
Table 1. Station corrections for S-
00000, 000000000000000 (O waves.
0, 19800 Hirata et al.,, 1983) OO OO0, OO Station A ts [s]
O0POOO0 2.0kmis, a0 276, ¢” 0 1.73 O HKO04 1.8560
0000000000. 000000000000 HK12 11577
1) 000000000000 Table1 000 . O HK13 1.5600
© able : HK18 1.2389
0000000000 POOO0 2.0km/s 0000 HK19 0.9014
00000, POODOOOOOOD 0sOOO. HK20 1.0641
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Fig. 3. Hypocenter distribution (dots) after the station correction. Open inverted triangles indi-
cate OBSs stations.
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Fig. 4. Comparison between the hypocenters before and after the station correction.
Dots indicate hypocenters after the correction. Open inverted triangles indicate OBS stations.
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verted triangles indicate OBS stations.
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Fig. 7. Spatial and temporal distribution of hypocenters of earthquakes occurred from August 7 to
September 21, 2003. Boxes indicate clusters of earthquakes. Crosses indicate the epicenter of
the 2003 Tokachi-oki earthquake (M8.0) (after Takanami et al., 2005).



34 o0 0OOoobobo Oopbooo booobo gooo ooogoo od

ug.ooboo0D

gboog 20070 50 17000 70 20000000000000000000 4000
g, obooobebbobbobobooboobboobo, boboboobooboo 400
gbobobooooog.

gbooooooooob, boboooobooobooobooobobobooobooboooboo. oboabo
gboboboooboobobooboboboo.

gooooooooooooboobooboobbogboobboobbooboobooobo,
goobogoogo eogo soboboboooobooooooboo. oooooooogoogon
goob. bo, boogbooboboobobooboboooooooobobobobobooobooo
gbobobooobooo.

oo0o0Odo, ObOO0D0O (2005) DOOoOooOODOOOOOOODObOOOOODObODbDOOO
oood, ObOD0 (2005 DOOoOOoOoOOoOOObOCOObObDOODbObODbDODD.
03 00000b00o0o0oo0boboboobo, oobobobboobo. Ooobobooboo
go4000000000DO00DOO0, DOODOODOODOOO, DDhOoObOoboooo
goooogooo. ooooooboo 1okmdOooOoooobOobObO. DOoOOoDbDOo, oo
goboboboooooboooboobobobo. obobbooboooobobobob, obbooboo
goo, oboooooboooboobobobobooob, bobobooboboboboobooboo
goooboaa.

00 0Obooobooooooo, boooooboooooobooo ogoooboo, oboag
goo, 000 iooboooobo0obbooboobooobooboDbo . boobooooo
0000000 . OD00DO0O00 GMT (Generic Mapping Tools) OO0 O0OO0O0O (Wessel
and Smith, 1998) 0O O OO .

Asano, Y., K. Obara and Y. Ito, 2008. Spatiotemporal distribution of very-low frequency earthquakes in
Tokachi-oki near the junction of the Kuril and Japan trenches revealed by using array signal proc-
essing, Earth Planets Space, 60, 871-875.

Hirata, N., T. Yamada, H. Shimamura, H. Inatani and K. Suyehiro, 1983. Spatial distribution of
microearthquakes beneath the Japan Trench from ocean bottom seismographic observations,
Geophys. J. R. astr. Soc., 73, 653-669.

Hirata, N. and M. Matsu'ura, 1987. Maximum-likelihood estimation of hypocenter with origin time
eliminated using nonlinear inversion technique, Phys. Earth Planet. Inter., 47, 50-61.

Iwasaki, T., H. Shiobara, A. Nishizawa, T. Kanazawa, K. Suyehiro, N. Hirata, T. Urabe and H.
Shimamura, 1989. A detailed subduction structure in the Kuril trench deduced from ocean bottom



goboooooOooooooooOooobooOooooooo 35

seismographic refraction studies, Tectonophysics, 165, 315-336.

lwasaki, T., N. Hirata, T. Kanazawa, T. Urabe, Y. Motoya and H. Shimamura, 1991. Earthquake distri-
bution in the subduction zone off eastern Hokkaido, Japan, deduced from ocean-bottom seismo-
graphic and land observations, Geophys. J. Int.,, 105, 693-711.

Miyazaki, S., P. Segall, J. Fukuda and T. Kato, 2004. Space time distribution of afterslip following the
2003 Tokachi-oki earthquake: Implications for variations in fault zone frictional properties,
Geophys. Res. Lett, 31, L06623, doi: 10.1029/2003GL019410.

Shinohara, M., T. Yamada, T. Kanazawa, N. Hirata, Y. Kaneda, T. Takanami, H. Mikada, K. Suyehiro,
S. Sakai, T. Watanabe, K. Uehira, Y. Murai, N. Takahashi, M. Nishino, K. Mochizuki, T. Sato, E.
Araki, R. Hino, K. Uhira, H. Shiobara and H. Shimizu, 2004. Aftershock observation of the 2003
Tokachi-oki earthquake by using dense ocean bottom seismometer network, Earth Planets Space,
56, 295-300.

Shiobara, H., A. Nakanishi, H. Shimamura, R. Mjelde, T. Kanazawa and E. W. Berg, 1997. Precise po-
sitioning of ocean bottom seismometer by using acoustic transponder and CTD, Marine Geophys.
Res., 19: 199-209.

00oo0oooO0oO0o0oooO0o0ooOo00oOoOO0o00oOOo0OOOOoD0bOoOOOO, 2005. OOOOOOO
OoooOo 20030000000000000O0, ODOO, 57, 291-303.

ooooooo, 1984, DO000ODODOO0DU0ODOO, DODOD0ODU0DODODOOD0DOODOODODOOODOODOOO, O
00, 37, 633-645.

oooooooo, 1992, winDOOOOoOooooooooOooOoOOO0O0oooooooooooooo
(oo), boooooOooo, No. 2, 331.

Wessel, P. and W. H. F. Smith, 1998. New, improved version of the Generic Mapping Tools released,
Eos Trans, AGU, 79, 579.

0000, 1980. JO0OO0O0ODO0ODODOODUDOODOODUODODODUOODDOODODDOODOODODOOODODODOO, OO
jooooooooooooooo, 220pp.-

Yamanaka, Y. and M. Kikuchi, 2003. Source process of the recurrent Tokachi-oki earthquake on
September 26, 2003, inferred from teleseismic body waves, Earth Planet. Sci., 55, e21[] e24.





