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Fig.1 Sequence of seismic activities at Tokachidake, Hokkaido. Daily frequency
(upper ), amplitude — time diagram_ (middle), and that of low— frequency
earthquakes (LF ). Arrows indicate eruptions.
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Fig.2 Monitor seismograms at TKC for the first phreatic
explosion at Tokachidake, on December 16, 1988. v
Note several low—frequency earthquakes and notable
tremor.
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Fig.3 Monitor seismograms at TKC for the first magmato—
phreatic explosion on December 19, 1988. Small high—
frequency events (SHF) occurred few hours prior to
the eruption, then minor tremors, and then small
low— frequency events (SLF) occurred immediately
before the eruption. Later similar to this SHF-—>SLF
precursor occurred 36 % among the total 22 explosions.
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Fig.4 Monitor seismograms at TKC showing a clear example
of the pre —eruption process (SHF—SLF).
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Fig. 5 Seismograms of the explosion earthquakes and the record of shock wave
detected by low—frequency condenser microphone. Signals are from stations
TKC(SPZ), TKC(5sec), BGK(SPZ), HNG (SPZ), BGK (mic), and
clock (from top to bottom).
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Table 1 List of eruptions at Mt. Tokachi (Tokachidake), Hokkaido.

#S BREX BREBOWED BKETIRBIR EAKOEHRE
1 881216 05 : 24 39mtk, OCHEE HERLF KA
2 881218 08 : 38 [Hik, BEE B LF RAETIET, TKIBIREK
3 881219 21 : 47 BEH, BAHEE HF->LF KPS —
4 881224 2212 B HF>LFEEE Kk#v-—v
5 881225 00 .49 HE, RAKHEE HELF INEUK BRI, KB — o
6 881230 05 : 27 %55 HF—LF B¥%
7 89.0L01 02:12 XL ZL eREL, HEEBHCHER
8 89.0.08 19 :@ 38 HEHEND EFLF FIBEH, Rmel/S
9 890113 22:29 ~—E=, 7§ HEILF
10 89.0L.16 18 : 55 [ L INRUKPR, Bel/S
11 89.0L.20 03 : 21 [HE% BEE L s, &AZER
12 89.01.22 00 : 14 7L 2L
13 89.0L23 12:17 AL L Bl
14 89.0L27 01 . 44 — - T ity
15 89.01.28 05 .18 7L HF—->LF
16 89.01.28 06 . 11 %55 LF D&
17 89.01.28 07 : 00 %35 2L
18 89.02.01 18 : 18 4 m#k, HHE HF—>LF
19 890204 00 : 38 [, BEE HF->LFHEZE /DEEOKBIRT?
20 89.02.06 09 : 37 4lmi?k, BEF HF—-LF
21 890207 23 .54 ML LF D&
22 89.02.08 04 .02 EH, BEE HF—-LF N KRR, KRR —
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Fig.6 Epicenter distribution and vertical projection of hypocenters along lines
X and Y for the period before and after the first eruption on December

16, 1988. Shallow cluster of hypocenters are evident beneath the main
62 — Crater.
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- Fig.7 Time — space sequence of volcanic earthquakes at Tokachidake. X —axis is
taken as same as that in Fig. 6. It is clear that shallow seismicity beneath

the 62 — Crater is only formed during the limitted time interval of mid
January , 1989.
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Fig.8 Monitor seismograms at TKC for
the eruption of January 13 and
the following “Harmonic Tremor”,
and the example of low — frequency
tremor of 17 :00—19 : 00, January
21, 1989.

— 42 -



(7) +BXFALHBOMRBR L +HEEXORHE

1985 E£0JLKIC & BERBIELIR, +BE QBT TRAET 5 KIUES L EEMERLVEBbh 5
INBBIEEN, 2RV EERICR OB LS h - TV, 198747 A 29 HD =Y Y BHEOBR
R (Mmax = 3.0, ABIZLD ) 2RINE, BICEET_EBEROLEHD, BEOKELMWEIRS
NIds o 7o |

Zh o EUMORMEEEL, THEOBKEEHFHBELTHLS, THIONEENOREEZRE P -
Tehd, 198941 A 14 BiZ/2 2 LBHTE L WHRMBIHHEDOEFK 20km O+BFZFALBCTHED,
SEICEREL, THEMECTEES (1150 23 23) DMBREDERICRE Lk, ZOHRRME
X, BECEIZHDE0D, BE(2A 280 ) ML T3,

1§14 HZOWBHIED bhic L &, BREEVTBE CREVEOBE &L, BRETHBEI S
VEENTWDZ LD, ZODRRVEZ Bz, ZORNE, KILEDORNHIRIZ S/ L TW5 KILHE
BAWBCIRESLZLBE L 5N, LL, FVEILICH 4 kmBER T3 IMA—A & SAN @ 2 Bl
BT, PEOBRARE LN LARENDL, MHEOERA»OAH LT 3 FEKELEL bh, S—PE
3.5 B THHZ Lhd, HEERIT 20km HE2EBHE L T5 [ kIUEHE | Thwl HBOBHE
HWEITHEZ LI L, £, RRCIELRBETHETML v & ~ICBRE LER, AROBRE
Blz0T1A 15 BHAIKEHRICERE LT,

T K C DEAFRMfETHC Zh b 0B LBIE L BRI REEHLITD bhiknZ &, KILEREN X
EKIUNES) & OEEN RBEEE D RNV LE D, TORBBWBEIHBEO~ 7/ ~0B & LBV AEK T
HDEILETRBRLTND, #-TC, THREOKUEBHOBEZEDERILEBRTIEOTIANEEZ BN
Too LALZ2RNS, HBEEOKILTEES, BAOEBIETEEELT & - IR - 2 T8EHITR Y, B
= 7= DEXZHBENICRAL TSI LEE 1 BND, »

ZOBEPSTHBEOKIUEHOBBERF L TAD L, THBRXFILHMOBREMRILRL LIADIREE
ik, RIS KESERL T2 EE 2 505, FIRICHBEOKILES & ZoRRNE
EOBEEZRT, 1 HIBHDEARTFZIIGEL ~— =y 7HBOHER, BREBICATIORREME
BIADEHN R L k- b EXBND, £, ~—F = 7N, HTOPR) OBEOWE (<
TepAA) PERELTHBIERE, —BIZE 2 5hT\53 Z & L OBIESEKEN,

KEFORBHERIC L 5L, RKEKDTRESCKMBESLR bhicnix, 1 A20H OB X ZERWTE,
LATA»S1A 16 H Ol BEXTTH B, tAkN, NHKRUHREH=251» &1 12 HI#RTE
Bliz, ~V a7 &8 —pb0RRHRNAN 2 712 L D5MBHRHE TS, KEXADOKRBTIZHE LIZHROF
BT, 280°CUEOERBRENRE SN, ZORERIZ 62— I KAODKREREIZ 200°CTH -/,
1985 0 62 — I KA TOREDHARREEUZ L D KBe - KRB LFEAROBRPZORIRSK LT\ LB
bhd, B, RKEAOTKBPKRMBERIEBD ShicZ ik, BEEABBBLUREP -2 L THD,

EK,~ﬁ®¥k?ﬁ&%&Fﬁ%&%ﬁ%xﬁa%a&ﬁﬁk%mJ(%#nié)@W2@Em1
A1 BOME AR, BRELLTRANLA 200 (ZFEE T3 75mb ORKRZEHR ) DK, Biix, Bk
fEiffR CRRE R LI BRICER LR FEL R - T D, iz, IR~ X 5 1 AREIZidez
KRADOBETFH500miZ, KIEBBIBIZEFLTONDZ LD, BERBREF->TNW3LELOND,

— 43 -



{iren)

0 Y BN S I
|

T T T T T T T T T 7

- MBORKIEN 1 br

20

1
Harmonic Tremor

KILtEEE /1 hr

|
0| +IXFAROMEY,/ 1hr

0 |
0 Tt li“ .‘I‘MW““\ ‘ukh‘l
za

5 1e 15 JAN, 1989 0

BOR TBHEOWE), HBELTHXTIHOBRAME L OBK, KBITH
1 RIS HE L2 TKCIC R 2B KEEEIRIE ( 1em3 3 wm/sec,
2EIDE— 27XV G ), TKC T L5 pm/sec LA EDEEFIHE
B (HRABEOKILEHRE, TRABZTOREME ), Eoit
ZSHEIIE KRR, S —T=y 27BN ER,

Fig.9 Relation between activities of volcanic tremor, volcanic
earthquakes and normal seismic swarm occurred ca. 20 km
east of Mt. Tokachi (northern part of Tokachi — shicho ).
Hourly maximum tremor amplitide ; unit ( 0.3 #m/sec) /mm,
hourly frequency of volcanic earthquakes and tectonic
earthquakes , observed at TKC (amplitude = 1.5 #m/sec ).
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