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Seismic activity of the 2004 Syari-dake Earthquake swarm
by dense temporary seismic observation network
in the eastern part of Hokkaido, Japan
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Faculty of Science, Hokkaido University
and
Noritoshi OkazAKI
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(Received January 9, 2009)

From April 27, 2004, Mt. Syari-dake earthquake swarm occurred in the
eastern part of Hokkaido, Japan. The activity began at 4:19 on April 27, 2004.
We installed nine temporary seismic stations around the seismic active area im-
mediately after its occurrence and had continued the observation for about
seven months. We determined 2228 hypocenters of earthquakes. It is found
that the seismic active area is clearly distributed on the plane having south-
west-northeast strike with dip angle of about 80 degrees. This plane well agrees
with one of the nodal planes of the focal mechanisms of several earthquakes de-
termined by P-wave first motions. Hypocenters migrate northeastward at a
rate of 96 m/day and westward at a rate of 51 m/day. We also investigated
hypocenter distribution before the installing of the temporary seismic stations.
To improve accuracy of hypocenter determination we applied travel time
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correction for every permanent seismic stations. Relocated precise hypocenters
demonstrate that the main seismic activity started to expand eastward just
after the begining of the swarm.
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Fig. 1. Map showing seismic activity in the eastern part of Hokkaido de-
termined by Japan Meteorological Agency (JMA) catalogue from
September 1, 2003 to December 31, 2004. Star indicates the epicen-
ter of the 2003 Tokachi-oki earthquake determined by JMA.
Increasing in seismicity in A-E regions was observed just after the
occurrence of the earthquake. Syari-dake earthquake swarm oc-
curred in the east extension of this activity.
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Fig. 2. (a) Map showing shallow earthquake epicenter distribution from April 27 to October 31,
2004 by JMA catalogue and permanent seismic stations used in this study. Squares, trian-
gles and circles are stations of Hokkaido University, JMA and Hi-net (National Research
Institute for Earth Science and Disaster Prevention), respectively. Open triangle is Kiyosato
town seismic intensity station. Dense epicenters near the center of the figure represent Syari-
dake swarm. (b) Seismic stations around Syari-dake swarm. Triangles and squares are tempo-
ral stations operated in this study and permanent ones, respectively. Only open stations are
used for the hypocenter determination in Figure 5, and all the stations are used for Figure 6.
Dots are epicenters by JMA.
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Fig. 3. Time chart of each temporary station. After June 12, all nine sta-
tions are available. Descriptions in right axis indicate the type of
seismometer and data logger at each station (L22E: L22E-3D, S2C:
CDJ-S2C, SH: DATAMARK LS8000SH, XT: DATAMARK
LS7000XT, WD: DATAMARK LS8000WD).
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Fig. 4. One dimensional P-wave velocity
structure models used in this study for
hypocenter determination: A model (solid
line) is from Kurashimo et al. (2006) and
B model’ (dash one) modified from
Kurashimo et al. (2006). A and B model is
applied for hypocenter calculation shown
in Fig. 5, Fig. 6 and Fig. 7, respectively.

Table 1. Station corrections used in the hypocenter determination in Fig. 5 and stan-
dard deviations.

P wave (sec) S wave (sec) P wave standard deviation| S wave standard deviation
MDD - 0.036 - 0.681 0.095 0.124
OHK - 0.048 - 0.398 0.069 0.094
KIY 0.194 0.027 0.176 0.144
0Jl 0.082 - 0.084 0.028 0.077
KNY - 0.016 - 0.470 0.046 0.136
TYS 0.068 0.022 0.055 0.108
KNN 0.094 - 0.089 0.100 0.276
KPK 0.014 - 0.337 0.054 0.110
ETB 0.064 - 0.300 0.055 0.098
NKSB 0.027 - 0.397 0.059 0.137
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Fig. 5. Hypocenter distribution determined by the 1-D smoothed P-wave
velocity structure (A model: solid line in Fig. 4) from June 12, 2004
to October 31, 2004. Triangles and squares are seismic stations.
Solid lines indicate active faults.

Table 2. Station corrections used in the hypocenter determination in Fig. 6 and stan-
dard deviations.

P wave (sec) S wave (sec) P wave standard deviation|S wave standard deviation
ARK 0.076 -0.187 0.102 0.087
KYS 0.010 -0.227 0.094 0.230
MSA 0.048 -0.248 0.048 0.097
FUJ - 0.076 —0.345 0.055 0.154
SYSH 0.121 0.050 0.140 0.174
STNH 0.279 0.231 0.134 0.357
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Fig. 6. (a) Hypocenter distribution from May 1, 2004 to June 30, 2004.
Other explanations are the same as those in Fig. 5.
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Fig. 6. (b) Space-time distribution of earthquakes along the A-B line shown in Fig. 6(a). Focal
mechanism solutions of major earthquakes projected on the lower hemisphere from P
wave polarities are shown.

(c) Depth-time distribution of earthquakes along the A-B line in Fig. 6(a).
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Fig. 6. (d) Hypocenter distribution of earthquakes from May 1 to
October 31, 2004.
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Fig. 6. () Space-time distribution of earthquakes along the A-B line in Fig. 6(d).
(f) Depth-time distribution of earthquakes along the A-B line in Fig. 6(d).
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ogpPOD0O0OOOOOOOODODOD1I00DO00OO0O0O0O0ODO. Fig.6bOOOOOOOO, 50 2
gooooooboo 2000000, bOo0obDOoO0ODO, booboobobobooooon
oooooOoooO0oooobDoooOoboOoDOo. Fig.ée000O0oboOoOoDO, 60000
gbobobooboobog, gbobooboooboooooooboboboooboooo.

goooo, bobobobobobooobooobooboboboboobooboo. oboobaobo
60 1200000000000 O000O0OCOO0ODOOOO0OODOOOOUODODO 5kmO0O
goob. boo, obooboobobdoboboooooobooboo, oboboboobooboo
goooob, booogooobooboboboooo.

2. 0000000000bD0bOob

gooooooooooboob, boboooboooooboobobobooboboooooobOoDbo
goboooboobooboobopO0b0bOb0bOO0bOO0ODbDOO0ODOODOODOOD
O (@ooobooo, 2004000000, 2005). OO0, oOoOooOoOoOooDoOoOoooooOoo
goboboboooboo, oboboboboobooobooboo, oobobobobobooboobooon
goo.

Sakai et al. (2005) O 2004 000000000000, DOOOOOOODOOOOOO
gobobobooooobooobooboob, bobobooooooobooboobob, booobooboo
gobobo, oooobooobooboboboboooooboooboobobobobooboo. oo
goboboboo, oboboobobdoboboooooobooobooboboboboob. boo
gooooooooooboobobboo, bbbooobbo. oo, booobDbD e O 12
gog o0 3a1adooobooboonog 140000, e 1200000000 0bobOon
goooooo ooobobo, obooooooooboboboboboboboooboo
gooogooooboob, bobobobobobobo, bobooobbooboo . oo, 20
gooboboooooooobobobo. oo, booboobobOoboboboboobooon
gooooooboobo. ooobboobbooboob, oboobooboonooon
oooooono (Table3d). OO0, OOOODOOOODOOO, OOOODOOOODOOOO
gboboboobooboboobobobooo.

oooooboobopPOOC0S0O00000OO0ODO, OO, ODODODODOOOO 1km

Table 3. Station corrections for the permanent stations in the hypocenter determina-
tion in Fig. 7 and standard deviations.

P wave (sec) S wave (sec) P wave standard deviation| S wave standard deviation

STSH 0.229 —0.098 0.083 0.306
SYSH 0.256 0.299 0.108 0.182
STNH 0.454 0.550 0.132 0.323
KMZH 0.234 0.301 0.076 0.150
NSTH 0.631 0.850 0.183 0.192
NBT1 0.222 -0.234 0.186 0.391

NIT 0.152 -0.354 0.150 0.263

TES 0213 —0.649 0.179 0.804
RAUS 0.154 —0.328 0.084 0.243
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Fig. 7. (a) Relocated hypocenters determined by permanent stations
only in Fig. 2a with the station correction (Table 3) from April 27,
2004 to April 30.

(b) 8
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Fig. 7. (b) Space-time distribution along the
line (A-B) in Fig. 7(a).
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Fig. 7. (c) Relocated hypocenters of earthquakes from April 27 to October
31, 2004.
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Fig. 7. (d) Space-time distribution of earthquakes
along the line (A-B) in Fig. 7(c).
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oo000o0oDoOo0oDoboOooo0oooOon (Fig.6b), 200 000000DO000DOOODOOO
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gbobobooooobooboobobobobooooooboooboobob. boboobooboo
0000000000 25x10°cmisec0 00000000 .
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Fig. 8. (a). Hourly number of earthquakes in Fig. 7(a) from April 27 to April 30, 2004.
(b). Hourly number of earthquakes in Fig. 7(a) from April 27 to October 31, 2004.
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gojodddo, oo ooDoobobbobobobbboboooo
(Morita et al., 2006).

1988089 bbb boooLobbooobLDbobooOoobo
6lm/day 0 49m/day 0 000000000 ODOOOOODOODOO, DOoOObDOobOOoOoOooOOo
ooooooooooooo (@o, 1992).

1995001996 DU U D UOODOUODODOODODODOO, 19950 10000 19960 400000
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gooooobo, oboooboobobooboobooo, bobboobooboooooo
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