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Tokachi-dake volcano is located at the southwestern part of central high mountain
range in Hokkaido. Five major eruptions have been recorded since 1856. The most disastrous
one occurred at the end of May, 1926 killing 144 people as a result of a big mud flow. The
latest one occurred during for a period of three months between December 1988 and march
1989 but caused no casualties.

Volcano-seismic activity has been observed continuously by Japan Meteorological
Agency (JMA) with a single station, 5.5km from the active crater since 1964 ; and by Usu
Volcano Observatory, Hokkaido University (UVO) with 4 stations restricted around western
foot since 1985. However, these were not enough to determine the hypocenter accurately and
to monitor micro-seismic activity near the active crater.

In order to investigate micro-earthquakes occurring near active craters, we operated
26 seismic stations with self-triggered recording system around 62-1II crater and Kyufun
crater from June 23 to July 12, 1997.

Hypocenters of 76 micro-earthquakes which were recorded at more than 5 stations are
determined. Their magnitudes ranged from 0.6 to —1.6. Most of them are concentrated at the
shallower part beneath the most active crater, 62-1I, and extended to the northeast and
southwest. Peak frequencies of these events are dominated from 5Hz to 13Hz without any
relation to magnitude. Several events with single frequency dominant are located at the
western foot with deeper part compared to the other events.

During the same time only two events, observed at a routine JMA station, 5.5km NW
from the most active crater of Tokachi-dake correspond to the largest event (M0.6) and the
third big one (M0.2) in all events determined by the temporal observation.
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Fig.1. a) Map showing the location of the Tokachi-dake volcano
(open triangle) and the topography of the central highland in
Hokkaido. b) Map showing seismic stations in the Tokachi-dake
volcano. Solid triangles and square denote the routine seismic
stations operated by: Usu Volcano Observatory, Hokkaido Uni-
versity and Japan Meteorological Agency, respectively. Solid
Circles denote temporary stations used in this study.
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Fig.2. Upper : Map showing the temporary seismic stations in the Tokachi
-dake volcano. Lower : Enlarged map near craters. Solid square and
circle denote the seismic station with vertical and horizontal seismome-
ters and only vertical one, respectively.
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Table 1. List of temporary stations in this study. V and H mean vertical component
seismometer and horizontal component one, respectively. Station code corre-
sponds to Fig. 2.
STATION NUMBERf COMPONENT | LATITUDE | LONGNITUDE |HEIGHT(m) INSTALL PLACE
st01 A% 43.433 142.6618 1149 TKC Station (UVO)
st02 A% 43.4268 142.6738 1463 South Ridge of Shelter House
st04 VH 43.422 142.6733 1642 Maetokachi West
st05 A% 43.4234 142.6776 1642 01-08 Canon
st06 v 43.4111 142.669 1748 Peak of Sandanyama
st07 \4 43.4293 142.6469 1014 Fukiage Spa
st08 v 43.419 142.6812 1814 62-3 Crater South
st10 v 43.4303 142.6711 1323 Shelter House
stll \% 43.4289 142.6741 1403 Isobe Ropeway
st12 A% 43.4264 142.6817 1671 North West part of Ground Crater
stl5 V.H 43.4217 142.682 1741 Ground Crater South
stl6 V,H 43.4223 142.6894 1817 Ground Crater East
stl7 A% 43.4255 142.6875 1756 South East part of Suribachi Crater
st18 V.H 43.4296 142.6854 1696 North West part of Suribachi Crater
st20 \% 43.4111 142.6633 1662 Sandanyama South
st21 \' 43.4187 142.6953 1994 Nokogiriyama South
st22 A 43.4122 142.6466 1261 Tokachi-dake Spa
st24 A% 43.414 142.6938 1984 South East part of Tokachi Peak
st26 A 43.4086 142.6798 1860 Taiho Canon
st27 \% 43.4052 142.6791 1833 Kamihorokamettoku Shelter House
st28 V.H 43.4069 142.6633 1425 Kyufun Crater
sro1 t
ST { L
ST04 - -
STOS - |
ST06 -
STO0? |
ST08 3
STi0 - L
ST11 -
ST12 } -
ST15 |
ST16 - 5
ST17 - -
ST18 -
ST20 -
sT2t -
ST22 - L
ST24 -
ST25 |
ST26 - -
ST27 -
ST28 -
6723 24 25 26 27 28 29 30 71 2 3 4 S5 6 7 8 9 10 11 12 13 14

Fig.3. Observation time log of each temporary seismic station.
Station codes correspond to Fig.2 and Table 1.
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Fig.4. An example of seismograms recorded at temporary
stations.
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I LIz O OMBEEESH 5 Z & i3H» TH S, MEIZO WL, RicEHwmT 5. LE-#
WA MOMERENT, HEHIZ 77> PAICIGL, MR, FEAOfMHECH 5, B
DBREGAFIZDOVWTHEET S &, 62— 1k D EBORBESA I #EK 1000 m MHEIC 9 L Tw 3
DICH LT, BEHEBFEICATIC L72d- Tl 2 MR L, Bmo BT, &
WHOmMMDEZHIZHML T 5,

Fig. 6 1213, Fig. 5 DBEFEORE L2 #HET 2200, BREEEOHBRICMHET 5 3 M (XY,Z)
DBREFEFFHL, ZOFHIR (RMS) 25ffio B : LTHTELE., ZOHDKEE IR
VI CBBROBERENEL, MR EWIIEEIPRL Tws 2 2R LT3, Billsn
BRSO 62— LA fHENHZERIHE A O TiE, HAVhE { BIEOREBEV RV L %
HRLTwd, 2, 62— AXO0DPFEEAFENCH Z2IRFIRMHETIE, HAPWRESL->TEBY 62—
A OfFHE & OB EDE N, 72, BREOERIZOVWTHREBC, IRTEFHE CIIREESE
¢, BEELYIBOPNCEEIRE - 2HELFLET 5. IRFFUTER S ED OS2
BETLI LD TELL ST, £D12H, ZOMLICRESNIBEREOREIREL LTV
borEz b, i, BEA—ARFEMOBRFEBLMC, BRSLEMC L BEIKE 2%, B
OO 72D P L D IIEESE L T 5, T2, EiloME, HEFFEEL I,
st21 BHlR & st 24 B TOT— 2B oY, BEREREDI B L-oTwa, L LLd
5, LB MOMEREEFIROMEI R > TRO LN T WS bIT Tk,

Iv. &

B

1. SRS h-HBRORKOSHEREMAE L OBRF

BEIZA (1987) 13, HBETERAIS N2 HEDBEEORHIC DWT, ZDRT bl
BOWRE HF (GRS -MF (FREH) -LF (EREE) -SF (EREE) 042380
T, TOMBEDOFAERME & BAEHOBEN 2B T3, SEERERE TELETHOMER



EEEREEREIC L > TR S PR ICRET 2 KLEREDRIBS AT 51

a)
+
EY hd L
T T 7 )
+ . A
e
:o+ .:L ) . dH%:
I B T+ 2
: 4 e «* : 3 4
of + 4 (4L hd
L .:' L] “
* ¢ 500m .
3 i 3210-1-2-34
2 (L A Depth(km)
8 'Y ® e LI " :o T.
-1 e o
2 Vp=3.0km/s
[ ]
-4
b)
+

3210-1-234

3 "
2 ~bvw s Depth(km)
5 [ ] .. .. :'#:. '.

-1 - - r ' L]

-2 ° Vp=4.0km/s
-3 3 [

-4

Fig.5. Epicental and hypocental distributions of 76 earthquakes
determined by this study assumed a semi-infinite uniform veloc-
ity structure with P wave velocity of 3.0km/s (upper) and
4.0km/s (lower).
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tively.
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Fig. 10. Frequency of volcanic earthquakes of
Tokachi-dake recorded at JMA-A sta-
tion. The monthly number of events from
January 1988 to October 1998 (Top). The
daily number of events from January 1
through December 31, 1997 (Middle). The
daily number of events from June 23
through July 12, 1997. Solid and open bars
indicate the daily number of events whose
hypocenter were determined in this study
and the daily number at JMA-A station.
(Bottom).
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Al. List of hypocenters determined in this study by the assumed structure with P wave

velocity of 3.0km/s. Event type is classified by the frequency spectrum.

DATE TIME LATITUDE | LONGITUDE DEPTH MAGNITUDE | WAVE TYPE
1997/06/23 22:45:22 43.4126N 142.6685E —1.8km M—0.4 HF
1997/06/24 02:49:22 43.4274N 142.7253E 2.7km M-1.1 HF
1997/06/24 17:51:47 43.4182N 142.6747E —1.0km M—0.1 HF
1997/06/24 21:18:32 43.4204N 142.6849E 0.8km M—1.0 MF
1997/06/24 23:24:29 43.4187N 142.6772E ~1.0km M—0.9 HF
1997/06/25 03:47:39 43.3990N 142.6806E —0.3km M-—1.1 HF
1997/06/25 07:04:09 43.4250N 142.6824E —0.6km M—-0.3 HF
1997/06/25 09:25:46 43.4198N 142.6800E —1.1km M 0.0 HF
1997/06/25 19:35:30 43.4225N 142.6977E 0.4km M—0.1 HF
1997/06/25 20:02:23 43.4207N 142.6777E —1.2km M—0.6 HF
1997/06/25 21:39:10 43.4202N 142.6769E —1.4km M—0.6 MF
1997/06/26 00:35:33 43.4173N 142.6710E —0.4km M—1.1 HF
1997/06/26 00:36:00 43.4200N 142.6716E 0.1km M~—1.5 HF
1997/06/26 03:45:19 43 4076N 142.6785E —1.8km M—0.4 HF
1997/06/26 06:36:40 43.4223N 142.6783E —0.3km M~1.0 HF
1997/06/26 11:48:04 43.4089N 142.6733E —0.4km M—0.6 HF
1997/06/26 12:52:33 43.4214N 142.6781E —1.2km M—0.3 HF
1997/06/26 14:28:37 43.4222N 142.6787E —1.9km M—0.1 HF
1997/06/26 17:52:44 43.4188N 142.6552E 0.2km M—0.8 SF
1997/06/26 18:09:16 43.4116N 142.6703E —2.0km M 0.4 HF
1997/06/26 21:52:00 43.4302N 142, 7005E 1.4km M—0.7 HF
1997/06/27 00:11:40 43.4130N 142.6692E —0.5km M—0.8 HF
1997/06/27 01:30:35 43.4216N 142.6805E —1.2km M—0.6 HF
1997/06/27 04:45:03 43.4210N 142.6751E —2.0km M—0.5 HF
1997/06/27 06:01:10 43.4210N 142.6794E —1.0km M-—1.5 HF
1997/06/27 06:21:23 43.4180N 142 .6774E —0.9km M-0.6 HF
1997/06/27 06:24:54 43.4207N 142 6770E —0.3km M—1.6 HF
1997/06/27 12:28:17 43.4200N 142.6777E —0.9km M-—1.1 HF
1997/06/27 22:50:46 43.4221IN 142.6788E —1.2km M—0.6 HF
1997/06/27 23:39:10 43.4213N 142.6808E ~0.3km M—0.6 HF
1997/06/28 05:51:08 43.4195N 142.6788E —0.5km M-—1.2 HF
1997/06/28 06:43:25 43.4194N 142.6695E —1.0km M—0.8 HF
1997/06/28 09:20:37 43.4387N 142.7145E 2.4km M—0.5 HF
1997/06/28 09:28:24 43.4212N 142 .6776E —1.3km M-0.5 HF
1997/06/28 15:51:26 43.4297N 142.6823E —1.1km M—0.3 HF
1997/06/28 18:33:38 43.3897N 142.7056E 8.3km M—0.6 HF
1997/06/29 05:01:02 43.4025N 142.6608E 1.8km M—0.5 HF
1997/06/29 10:32:54 43.4108N 142 .6743E 0.6km M—0.3 HF
1997/06/29 11:08:02 43.4207N 142.6765E —1.2km M—0.7 HF
1997/06/29 13:23:13 43.4143N 142.6562E —1.7km M—0.3 HF
1997/06/29 16:05:04 43.4163N 142.6722E —1.2km M—0.9 HF
1997/06/29 16:17:49 43.4239N 142.6813E —0.8km M—0.2 HF
1997/06/29 19:16:06 43.3743N 142.6819E 2.7km M—0.7 HF
1997/06/30 08:00:02 43.4193N 142.6729E —0.7km M-1.1 HF
1997/06/30 10:06:48 43.4212N 142.6785E —1.1km M—0.1 HF
1997/06/30 12:56:07 43.4220N 142 .6858E 0.1km M-1.0 HF
1997/06/30 16:58:28 43.4228N 142.6755E —1.2km M—0.5 HF
1997/06/30 19:53:01 43.4227N 142.6795E —0.6km M—0.9 MF
1997/06/30 20:03:32 43.4155N 142 .6700E —0.5km M—-0.5 HF
1997/06/30 21:13:33 43.4179N 142 .6803E —1.1km M 0.2 HF
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1997/07/01 08:18:33 43.4180N 142.6704E —1.8km M—0.5 HF
1997/07/01 11:28:13 43.4162N 142 .6752E —1.8km M-—-0.5 HF
1997/07/01 11:28:29 43.4216N 142.6780E —1.2km M 0.1 HF
1997/07/01 15114:32 43.4107N 142.6691E 0.1km M 0.6 HF
1997/07/01 18:15:28 43.4110N 142.6696E 0.1km M—0.3 HF
1997/07/01 18:43:44 43.4176N 142.6681E —1.8km M—0.7 HF
1997/07/01 19:41:54 43.4059N 142.6924E 0.9km M—0.3 HF
1997/07/01 22:59:18 43.4108N 142.6647E —0.1km M—-1.4 HF
1997/07/03 02:41:26 43.4194N 142 .6795E —0.6km M—0.5 HF
1997/07/03 04:51:00 43.4183N 142.6763E ~—1.1km M 0.0 HF
1997/07/03 07:38:52 43.4239N 142.6797E —1.0km M~0.2 HF
1997/07/06 00:11:14 43.4211N 142.6794E —1.2km M—0.4 HF
1997/07/06 02:35:12 43.4212N 142.6764E —1.0km M—0.6 MF
1997/07/06 06:29:15 43.4292N 142.7019E 1.6km M—0.7 HF
1997/07/06 09:49:46 43.4197N 142.6770E —1.6km M—0.3 HF
1997/07/06 11:59:09 43.4164N 142.6906E 1.1km M-—0.3 HF
1997/07/06 14:18:13 43.4048N 142.6651E 1.0km M—1.3 HF
1997/07/07 03:23:40 43.4229N 142 .6748E —2.0km M—0.2 HF
1997/07/07 04:12:28 43.4215N 142.6812E —0.7km M—0.3 HF
1997/07/08 01:16:52 43.4200N 142.6784E —0.9km M—0.9 HF




