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Monitor seismograms of the March 5 eruption at TKC. Notable earthquakes
occurred before the explosion earthquake are not volcanic origin at Mt.
Tokachi. They are a incidental small burst of the 1989 Tokachi—shichou—
hokubu Earthquake Swarm and are located about 25 km east of Mt.Tokachi.
Volcanic tremor followed the explosion intermittently.
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One of the typical immediate precursor to the explosion, but precursor time
allowance is only 15 sec.
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phenomena is associated with the seismic swarm during June to August,
1989.
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and its associated unique harmonic tremor. Intensive activity of the swarm
is incidentally corresponding to the eruptive period of Mt. Tokachi.
Regional stress field might be asscociated between these two crustal

activities.
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Longitudinal motion characterize the BS seismograms from begining’ to
the tail.
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Fig.18 Results of GPS observation. Base line length between FKA (Fukiage Spa)
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No meaningful variation is found. Scattered values are obtained by the
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No meaningful variation is found.
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Fig.20 Observational results of the distance measurements at Mt. Tokachi in
1085—1988. The summit reflector was damaged by the recent explosive
eruptions and the measusurement was interruppted.
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Fig.21 Location map of base points of precise gravity measurement at Mt. Tokachi.
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Fig.22 Location of infrared imagery observation point (solid star marks) at

Mt. Tokachi. (infrared imagery system courtesy of Nihondenki—
Sanei Co.)
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Fig.23 Surface temperature distribution around 62— I crater (right) and Taisho
crater (left) observed at Bougakudai (Apr. 28, 1989).
(infrared imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.24 Surface temperature distribution around 62— I crater and Taisho crater
observed at Bougakudai (June 19, 1989).
(infrared imagery system courtesy of' Nihondenki—Sanei Co.)
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Fig.25 Surface temperature distribution around 62— I crater and Taisho crater
observed at Bougakudai (Sep. 27, 1989). )
(infrared imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.26  Surface temperature distribution around 62— I crater observed at
Bougakudai (Apr. 28, 1989).
(infrared imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.27 Surface temperature distribution around 62— I crater observed at
Bougakudai (Jun. 19, 1989).
(infrared imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.28 Surface temperature distribution around 62— I crater observed at
Bougakudai (Sep. 27, 1989).
(infrared imagery system courtesy of Nihondenki—Sanei Sanei Co.)

20N EEED S OREXOMEOHEREREN (19894 4 A28H)

Fig.29 Surface temperature distribution around Taisho crater observed at
Bougakudai (Apr. 28, 1989).
(infrared imagery system coertesy of Nihondenki—Sanei Co.)
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Fig.30 Surface temperature distribution around Taisho crater observed at
Bougakudai (Jun. 19, 1989).
(infrared imagery system coertesy of Nihondenki—Sanei Co.)
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Fig.31 Surface temperature distribution around Taisho crater observed at
Bougakudai (Sep. 27, 1989).
(infrared imagery system coertesy of Nihondenki—Sanei Co.)

62— I KOFMEIZ2W T, BRICED—MEBENTVWE I E, GELUMES T LE2EETH
&, 3EIORIEDHITI, HBER ORI EZLL TV, R T, BUokBRY
Bt NBEZOKRE WERREBROTMBESED LTV 3RICRA 305, BEHNTLENIRER
EoO LR, BIREORVES 50T, IFHOELERL TV I E I hRIFARTE L, KEXD
HRIZOVWTR, BXRE, SREHEOBVEZRL TS, KOBEO—ITI B OBH T IREE L
ADVRD SNt TOFWHTIIERERIT, 19894 7 UK, BRIRESED LTV AERTSHD,
19894F | HIC KRR OBRAIS NEFTH B, LpL, 2Ky MIBEHRTH Y, EHLHOER
ILE2ERT 26D L BELE,

(2 —7) BURHERE .

VI EOBEF— s ponhb ko, THETIZSHE 5 HOWAR, BRPICEREQERILE S
LEE - TRIMMREQ VD, BRBHBORR, FRCEEOMEE, XILM#MBORESE, E
BTlRAR L L TALEREA S 5N 5, EMHYIOFHEIC L 5 &, —HOBKITEKT 2EHY DK H
REBRD TV, 65T, 19266FP19626E DK D - 1o EHRB 15, T D= %
NMF—RRBEACELSNTOBVENRS SN, —EOEKIVINEE TS - 703D TR T
BottEEEERTHE, BESRTOIHTOR /<SS %RESFEHL TV L », YEEEEOR
BThsLELIONLI,

(2 —8) BiD—19894E128 Di4E)

JRFEEEV TV RERET, THETIZ19894E12H 24H 2011955 S 8105 Icb 72 0 KL Eh
DEEERE Ntco WENCTINER, 7 5 OMEIR: & BRI NSEBRSREI BT Uz, BUNEERE 1340
2HHRICR SIERITIS - 128, PPERBEORB GRS 5 & 510t » 1o #MEEIZW - { D
DERLIEHE D15 & S 12ABHASLE TG L1zo MEBHRIEY 7 AD & D LHA~EEETHD
ERERkSE L2 2 &, MEHEERRE IO 0 /NEBIOBRSEE L &%, SAL O BRESTH
5, WTD= 7 =i, KENKANZESEO—EOBKOKEHIEHEDENTVT E2EHKL
TVB0PDHNIE WV, KIRE L THIH « BERHSEETH 5,



(3) IEpIEE
(3—1) #=E :
Bol OMFTEE OFEFREE 2 10 LD TRT , FEMTIHREE i, 4 EORRMBIEE R

U—EOMBIDFE Ui, 19884108 — 118 8 X C198%E 9 A 50 2 FloBRMEIE, [ETH

1927
1951
1952
1954
1955
1956
1957

1058
1959

1960
1962
1964
1965
1966
1973

1975
1976
1979
1982
1984
1985
1987
1988

1989

=2 HMPTREOREOEHIEE

Table2 Recent activities of Mt. Meakan. N and P denotes
Nakamachinesiri crater and Ponmachinesiri crater, respectively.
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Fig.32 Monthly frequency of volcanic earthquakes observed at Meakandake since
1973 (by JMA). Notable 3 seismic swarms occurred almost once a year
in recent years.
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Fig.33 Comparison of recent three seismic swarms at Meakandake.
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Fig.34 Notable volcanic tremor on November 14, 1988. A low—frequency earthquake
apparently initiated the tremor.
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Fig.35 Daily frequency of seismic swarm. Temporally telemeter of seismic data
to the observatory (UVO) started on Sep. 28, 1989.
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Fig.36 Location map of Meakandake. Seismic signals from stations P1—P4
are transmitted to UVO by temporally telemeter.
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Fig.37 Example of the observed seismic waves at stations P1—P4, Meakandake.
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Fig.38 Distribution of incident azimuth and incidental angle of the seismic waves
observed at Meakandake. P arrival data at P1, P2 and P3 are used for the

calculation (a ; Jul.—Sep. 1988, b ; Oct. 1988, ¢ ; Nov. 1988, d ; Sep. 29—Oct.
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Fig.39 Monthly frequency of volcanic earthquakes at Mt. Tarumai (by JMA bottom,
by UVO upper) .
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Fig.40

Monthly frequency of volcanic earthquakes classified in four types of earthquake

groups (HF : high—frequency earthquakes, LF : Low—frequency earthquakes,
DS : deeper events occuring in the NW part and with clear S phase, D : deeper

events without clear S phase) .
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Fig.41 Monitor seismograms of 1988 (right) and 1989 (left) earthquake swarm of
Mt. Tarumai.observed at KAR station.
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Fig.42 Amplitude—time diagram of the 1989 earthquake swarm at Mt.Tarumai with
the vertical component of the theoretical solid earth tide. Tidal maximum
and some earthquakes occurred often around at the midnight.
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Fig.43 Location map of the short—span tilt—levelling networks on the summit of
Mt. Tarumai. Measurements were repeated at the four independent nets
in the SW, SE, NE and NW sector of the summit crater area.
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Observational results of tilt-levelling at Mt. Tarumai. Temporal variation
of the measured height differences refer to the most outside point (O,
SE3, NE3 and NW2 in Fig.43) of each net are shown. Steady upheaval
of the summit dome may be detected, but its relation to so-called “pre-
eruption inflation” is not easily answered. ‘
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Fig.45 Location map of GPS observation on and around Mt. Tarumai.
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Fig.46 Location map of infrared imagery observation at Mt.Tarumai.
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Fig.47 Surface temperature distribution on the southern side of the summit dome
of Mt. Tarumai 'on May 11, 1988.

(infrared imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.48 Surface temperature distribution on the southern side of the summit dome
of Mt. Tarumai en May 5, 1988.

(infrared imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.49  Bouguer anomaiy in the northern half area of Shikotu caldera.
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Fig.50 Height changes at the summit peaks of Mt. Usu (a;Usu—shinzan, b;Ogari—yama, c;
Oo—Usu and d;Ko—Usu) and change in base line length of HKG—NRM (d) .
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Fig.52 Location map of GPS observation on and around Mt. Usu.
Observational data shown for the stations indicated by the open circles where
measurements were often repeated.
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" Table 3 Observational results of GPS measurements at Mt. Usu.
Distance and height difference between northern rim (NRM) and
northeast flank (HKG:Hahatokono—ie, Sobetsu—onsen) are given.

DATE AL r. m.s Al
(m) (m)- (m)
HKG-NRM 880519 1610. 145 .003 399. 321
880520 1610. 137 071 399. 347
880618 1610. 255 053 399. 591
830620 1610. 184 .005 399. 331
880621 1610. 160 .003 '399. 247
830805 1610. 071 .066 399. 112
880810 1610. 178 - .005 399. 359
880914 1610. 125 .001 399. 268
880915 1610. 116 .001 399. 255
880916 1610. 121 .001 399. 269
881012 1610. 131 .001 399. 291
881013 1610. 181 021 399. 299
881108 1610. 137 .001 399. 296
881109 1610. 138 .002 399. 280
881110 1610. 141 .001 399. 297
890413 - 1610. 146 .001 399. 282
890415 1610. 306 .002 399. 309
890417 1610. 137 .001 399. 270
890521 1610. 130 .000 399. 249
890523 1610. 135 .000 399. 259
890525 1610. 142 .000 399. 282
890705 1610. 142 .000 399. 241
890707 1610. 146 .000 399. 246
890708 . 1610. 137 .001 399. 226
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Table4 Observational results of GPS measurements at Mt. Usu.
Distance and height difference between HKG, KUB (Kubonai) and DAT
(Date city office) are given.
DAT—-KUB DAT—-HKG KUB—HKG
DATE AL rm.s. Ah AL rm.s. Ah AL rm.s. Ah
(m) (m) (m) (m) (m) (m) (m) (m) (m)
880905 13774.941  .001 - 122.431 9806.041 .001 65.378 8947.319  .001 57.053

880906
880907
880908
880909:

881007
881008
881009
881010
881011
881012
881013

881107
881108
881109
881110

881214
881215
881216
881217
881220
881221,
881222
881224

890124
890125
890126
890127
890129

890307
890308
890309
890310

890413
890414
890415
890417

890517
890518
890519
890520
890521
890523
890524
890525

890704
890705
890706
890707

13774.931  .001  122.373 9806.022  .007 65.321 8947.012  .002 57.052
13774.934 002  122.425 0806.082  .002 65.341 8947.156  .002 57.084
13775.107  .003  122.409 0806.074  .002 65.347 8947.325  .001 57.062
13774940 .001  122.412 9806.034  .001 65.340 8947.316  .001 57.072

13774.924  .001  122.467 9806.042  .001 65.381 8947.298  .001 57.086
' 9806.125  .001 65.368

13774.965  .015  122.415 9806.043  .000 65.3563 8947421  .025  57.062
X 9806.023 -~ .003 65.335
13775.319  .289  122.391 9806.060  .001 65.396
‘ 9806.047  .001 65.364

13774.920  .001  122.446 9806.046 ~ .001 65.355 8947.297  .001 57.001

13774.924  .001  122.535 9805.968  .002 65.408 8047.205  .001 57.127

13774.868  .002  122.516 9806.025  .001 65.383 8947.311  .001 57.065

13774.942  .001  122.472 9806.053  .001. 65.385 8947.325  .002 57.087
9806.048  .001 65.392

9806.060  .001 65.387
8947.271  .001 57.077
8947.313  .001 57.176
_ 8947.326  .001 57.232
13774.935  .003  122.572 9805.960  .001 65.431 8947.302  .002 57.158
13774.905  .003 122.368 9806.032  .001 65.311 8047.280  .002 57.057
13774.937  .002 '122.538 9805.954  .002 65.422 8947.312  .001 57.156
13774.925  .004  122.628 0805.871  .002 65.457 8947.310  .002 57.171

9806.037  .001 65.385

13775.323  .002  122.453 9806.120  .002  65.324 8947.206  .001 57.131
9806.044  .001 65.358
9806.044  .001 65.388

8947.321  .001 57.138

13774.879  .002  122.412 9806.107  .002 65.313 8947.313  .002 57.099
13774.909  .001  122.398 9806.007  .001 65.201 8047.302  .001 57.107

. 13774.906  .002  122.490 9806.001  .001 65.326 8047.306  .001 57.164

13774.877  .001  122.446 9805.991  .001 65.314 8047.205  .001 57.132

13774.895  .001  122.447 0806.039  .001 65.354 8947.288  .001 57.094
13774.844  .001  122.410

13775.039  .001 122.411 9806.034  .001 65.333 8947.285  .001 57.099
13774.903  .001  122.459 9806.025  .001 65.371 8947.303  .001 57.085

13774.939  .001  122.479 9806.040  .001 65.373 8947.319  .001 57.093
13774.924  .001 122.444 :

13774.909  .001  122.447 9806.025  .001 65.335 8947.306  .001 57.138
13774.922  .001  122.420 9806.021  .001 65.316 8947.305  .001 57.082
13774.878  .001  122.479 9806.028  .001 65.349 8947.308.  .001 57.090
13774.926  .001  122.422 9806.028  .001 65.303 8047.315  .001 57.109
13774926 .001  122.405 9806.032  .001 65.313 8947.309  .001 57.091
13774.913  .002  122.386 9806.032  .001 65.301 8947.305  .001 57.048

13774.902  .001  122.397 9806.034  .001 65.331 8947.298  .001 57.061
137749056  .001  122.402 9806.024  .001 65.316 8947.304  .001 57.094
13774.910  .001  122.402 _

13774.921  .001  122.419 8947.309  .001 57.099
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Fig.56  Observed GPS data for base line length (upper) and height differences
(lower) for KUB—DAT on Mt. Usu.
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Fig.57 Surface temperature distribution around I—crater at Mt. Usu (on May 24,
ls()?ggraitred imagery system courtesy of Nihondenki—Sanei Co.)
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Fig.58 Temporal variation of measured maximun temerature at Kamenoko—iwa,
Showa—shinzan (below) and at I—crater (below) , at Mt. Usu.
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