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Monthly number of earthquakes at five active voleanoes in Hokkaido,
Japan ( after JMA routione observation). Seismic activity became
higher in recent years at Meakan—dake volecano. Other distinctive
seismicity occurred corresponding to each eruptive activity, at Mt.
Usu in 1977-1982, and at Mt. Tarumai in 1978 - 1981.

-—2 —



g2 X

Fig.

2

W K T na BT 5D < bl R B S OMERT 52 o0 K I BLRIBTZE fER% ( SERE 4 4E
2ART ). AN ; HEFEETHREBEER ( 2iRst, 7 v — 2 EERE, £F00
A7), £F ; ESHH ( 38miE, 1Hz 3HSHES, Fiio~via—1), RO
MFEIEES, @G, HESE (Ro~vi—1), ARRO7 v T FHEONE
W2, dtEEEEBROWET v — %,

Newly built research facilities for prediction of volcanic eruptions at
Meakandake volcano by Faculty of Science, Hokkaido University.
Meakandake Transmitting Station ( equipped air wave detector and
telemeters, left of the right figure ), and housing manholes for 38m
borehole seismometer ( 1Hz ), 3—compone-nts surface accelerometer,
tiltmeter, and electrical units. (Feb 5, 1992, H. O. )
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Fig. 3 Daily number of volcanic earthquakes observed at Meakan-dake,
Hokkaido (UVO data). Repeated waves of increased seismicity were
observed during September, 1992-July, 1993.
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Fig. 4 Special type of velcanic tremor observed at Meakan —dake on Dec 23,
1996, The wave forms and spectrum are somewhat similar to so—called
“harmonie tremor”, which should be -defined with over —tone spectral
structure and believed to be close relation to possible fluid motion,

ﬁ%ﬂ%m%ﬁm&%s@kﬁfoﬁgﬂ%u,ﬁ%kmﬁmmﬁ#ﬁEMLrwaxmva;+%
BB TERAELTYS D, HERCBVTEERENSHRAET B2 L, KU 1988 4%
KORKL BTz bOBCERSNS DY, K844 EOBNTHE, BHUTHBENShL L2
B, REMEORE L BRHEORBOFMOATELT -7, 1992455 199347 F OEH LD
ORI REHENSVNCER L L 25, RVERARAOHREHE ( 199245 9 7 ) OEBHH
R, u&4D®&ﬁ%kﬁ%ﬁE#&Dﬂ?ﬁ%kikieT%@LTWéﬁﬁmﬁbh
%T&éoéﬁ?kﬁﬁﬁﬁéébéMﬁmkéo

-5 —



L pme Y » 1200 i
Th

—
et

940320 12:29

# 5 X HETEECLIELIEBRIE WA REWE (LC | Leng—coda events ) DFEHH

Fig. 5 Examples of “long—coda events (LC)” which are frequently
observed at Meakan—dake.
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Fig. 6 Distribution of incident angle /azimuth of seismic waves to a
tripartite array at stations P1, P2 and P3.
(m)
188 T . I
NNK - NSY
L —
188 7hw . e .
3271 e
ONT - NSY owr
L ~R¥
3270.5 s
30888 Frere L _NNK NSY
ONT - HYS ;.N: KHK™ oNN YS
L ex (ONT)
3084, 5l 0 10km
558" - - " ——
KHK - HYS
L
8558 e 890 TTIeeT 1962 1663
#7 K HENERCBTIUEAE
Fig. 7 Deformation survey by means of EDM measurement at Meakan- dake .

Two base points, NSY and HYS are located near the western summit
of Ponmachi - neshiri crater.
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Map showing EDM base lines at Meakan-dake. (upper and middle
photos ; NSY ; Nishiyama on Oct 17, 1990, and lower one
HYS ; Hayashi on Nov 11, 1993, H. O.)
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Fig. 9 Seismic tremor originated from fuming activity of Ponmachi -
neshiri No.4 crater, on Nov 11, 1993,
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Fig.10 Rigorous fuming activity of the Ponmachi —neshiri crater of

Meakan—dake. Upper picture shows that the Ponmachi —neshiri
No.1 crater (right) is more active than the No.4 crater (left),
the latter was occupied by white —green pond in Oct 5, 1991 (H.
O. during the helicopter reconnaissance by Disastar Prevention
Committee of Hokkaido Prefecture Office). On Nov 11, 1993

(lower. H. O.) shows rigorous gas and steam emittion from No.4
crater, but weak fuming from the No.1.
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Swarm of small low- frequency earthquakes at Mt, Tokachi on Jan

2, 1994, Similar swarm had heralded to a explosive eruption in
Dec 24, 1988, in which 3 months long evacuation was conducted.
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Fig.17 Low- frequency earthquake and the following high - frequency
events at Komagatake volcano on April 3, 1990,
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Fig.18 Volecanic tremor and following minor seismic swarm on
April 7, 1990 at Komagatake volcano.
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Collapsed wall of the 1942 Crater of Komagatake volcano due to the
strong shock of the Hokkaido SW Off Earthquake of June 14, 1994.
Note that collapse occurred along the vertical cooling joint of the
1929 eruption. (Aug 13, 1993, H. O.)
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Large rock fall due to the sh ck of the 1994 SW off Hokkaido
earthquake from Kenga-mine, the highest horse - shoe crater peak
at the summit of Komagatake volcano. (Aug 13, 1993, H. O.)



5 & % W
BEILDOKILTEENL 1977 ~ 1982 FOEBHIK B, FIEELOWCRBICH B, EBREK D
WEEHZ, BROBERAZL, BX- HBOBRIRA SRRV, 1977 FEOEKDES,
W KB B ORI3 2BER BT % T, BIR L AROE L OWIRBIZ D - LEFHM SN T\ 5, Buh~/EIR
BROCREELTEY, BEOBEIILEORFRFIUZER Y BLEBRICMELTW3 ($21K),
WG 8 22 KR T, ' .
BHIIOMBEEIL, 1977 ~ 1988 FOHHKHIUEE (EEREK 185m ) LALRMEEL LR,
BREEFZHOTVIROPRIERE - WFEE VS, 00T Vg — VBB BT 5 T3, %
FARENE, DENARNE, GPS, BEEIAEL PAERIN TS, HHRIUOHBEE)IZONT
i, B CRLCRELTWBOTERE W,

93.04 - 93.12

°5 20

$£21 K  HHRUTREELTOWIEAEONEEOEERST

Fig.21 Hypocenter distribution of the small volcanic earthquakes at Mt.
Usu. The earthqukes occur along the marginal faults of uplifted Usu
- shinzan as similar as that during 1977 — 1982 active period.
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Fig.22 An example of seismograms of the recent earthquakes occurring at
Mt. Usu.
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Fig.23 Temperature variation at Kame- iwa, Showa - shinzan (upper)
and I-th crater, Usu- shinzan (lower), and water level variation
at GS-R1 in the eastern flank of Mt, Usu (middle).
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Sample seismograms from the ground - fired firework explosion during
the 1993 summer festival. Those records were analyzed for
evaluating the internal structure of lava - dome “Showa - shinzan”,
50 years later of its birth.
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Fig.25 Distribution of interval velocity (Vp in km/sec) at the Showa -shizan
lava - dome and their temporal variations between 1984 ( left) and
1993 (right). Shot point is S for 1984 and S2 for 1993.
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Fig.26 Map of the four tilt leveling networks and the results of the

survey. Dome direction upward tilt is clear for three networks
except NW one, .
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Fig .27 Early phenomena of renewal geothermal manifestation at Kyomu - jigoku
of O-yunuma Crater, Kuttara volcano. Muddy hot pool at the crater
floor right) and vegitation kill at the eastern crater wall (left).
(May 13, 1992 H, 0.)
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Muddy fountain activity at the western solfatara of O- yunuma
crater lake of Kuttara volcano (Oct 28, 1992 H, O.). The
fountain first recognized on May, 1992, and continued its activity
in February, 1994, Another similar but short - lived fountain also
recognized at the northern solfatara in 1992, The previous

fountain activity occurred during 1974 —1975 at the northern
solfatara.
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Enlarged muddy hot pool at Kyomu - jigoku crater recognized on April,
1993 (April 16, 1993, H. O.). Many minor changes were recognized
in 1993 compared with nearly steady activity in 1992,
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Continuous monitoring of ground temperature at Kyomu -~ jigoku
(2-nd row) and Kasa-yama ( 3-rd row), air temperature at

Kasayama (top), and rain fall (bottom) at Noboribetsu ( JMA data).
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Fig.31 Sample titles of news paper reports of the event of numerous dead
salmons in Noboribetsu river to where acid water from solfatara of
Kuttara volcano join.
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