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Fig, 1 The 1996 eruption of Mt.Hokkaido-Komagatake, southwestern Hokkaido,Japan. The main crater
opened at the southern side of the 1929 central crater(center),and a new fissure createrlets(206m
long and N-S directed) was formed on the southern summit (right center). Vigorous fuming activity
from those craters declined with time. (view from NNW, photo by H. Okada, March 07, 1996)

* Received 20 Jan.,1997




2. 19965 t/BEE 7 FEDENX

BKAFEE LDid, WREHIFRE S NAARBOK & REABEND S HM LT, 19964 3 A 5 HIBEI0HTH 5,
WAL, # 6 Mk L 72 BKIZHEND 3 HEDMIZE b THUNHBIEE VP H o 7205, BLALRELRZS
£ eERILERSABTE, BMLWKILEEED, [EE LHREZROKLBRHAORRECRHZF SN, FET
IR RS, COMBRFIEKFEHTH S EHH L0, BB S NZRIKY, BXon-EREObiR
I ORKBOLER, BHIELIZLW)EERIBOLNATLLTH S,

RTIEEKTFHMEEICEDE, 1982FEPST L A= ICL 5 KIEBIOWEE BtE L7z, SAILIE % .0k
HEHSzRAL, 75 RBEITOERXET T, AHRKNUBUFTNZE ST, 20%, 19934F01tiHE
EHETEITHROKENFEO—RE LTV I HIETHET, By HOBHRBOHRANRILAR O, MEEL
BRI I2500m DR & DREFAREEBIMHY, HUBOE/NESH - PRSI ZICERE N, Chb0T7—%
XK EREFM CABKILBIIAT~NY 7TV & 4 ATRZESN, 19945 L D EREMEL TV, SRIOEAIE, 2
NOREDBMERPLMOBRE D) VRIUDDOHE ) PRET 5 L WERIZD ko7,

HERSBNHATRONABEAERS 2, 500mDEE S DFLKICERE S W EET L MfstoRFETORT (B 2X),
WREDORFTHL L, BRUBRRPLERNLHABEVEABMBORAMEELTELT, Wol h 25 REORMZH
FOHERRIBSERL TWA I EWShs (B3, F7:, MEHREIEKICR o2EH,S, BN LHENE (X
SV 2 IRENIXTIG) DSRE LD T 5, MENIREE 6 7RIIEPR DS RIBIEIC R o 7225, BB
it A DYARR G, WA

z L Raaa e oo
| ENLA LA NN B N S A Rt N N B N e S S B S S B S B G e
18HOOM 18H10M 18H20M . 18H30M

8 2 HERE & MFEEHC X 2 ALEER r HOBAOTER, NMEAICHIE L CHUBRHC LB E) & BERHE DS,
fegt (N131° EFM) 1ZiE, 1.6X10E— 8 DTN & 0.5X 10E— 8 DK AIHEE T2 S s BRI/ SV X
TEIHEE S i,

Fig. 2 Instrumentally recorded eruption of Mt. Komagatake: records of borehole strainmeter (upper)
and borehole seismometer (bottom) at KMB station operated by Usu Volcano Observatory, Hokkaido
University. KMB station is located ca. 2.6 km south of the 1929 crater, and had been constructed
in 1994. Those sensors are placed at the bottom of the 500 m deep borehole, to allowing improved
quality of micro geodetic and seismic data. The radio telemetry is operated by the solar battery
facility, unmanned for long winter season. A long-period strain pulse (first 215 sec long extension
of 1.6X10E-8, then several minutes long contraction of 2.1X10E-8) was generated corrsponding to

~minutes long eruption tremor. Small earthquake swarm illustrated by series of spike like signals
were also generated after the eruption.
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Fig. 3 Seismic record of the eruption tremor and eruption-triggered small
earthquakes (Z-component accerometer, at KMB)
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! Fig. 4 Sketch map of the summit area
P ssuie Guaier of Mt. Komagatake. There exist the 1929

crater (center) and the 1942 major fissure
crater (1.6 km long and trending N30E-
S30W) on the wide atrio basin. Ash ejected
from the 1996 main crater at the southern
part of the 1929 crater and from the 206
m long fissure craterlets in N-S direction.
Two breaches newly opened to the eastern
flanks since the heavy rain on July 1, 1996,
due to the overflow from the old
craters which were filled up by the mud

flow from the new ash deposits.
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Fig. 5 Vigorous fuming activity from the 1996 new fissure craterlets. Ash laden strong fuming activity
from the F10 pit. (looking from WSW, photo by H. Okada, March 07, 1996)
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Fig. 6 Open cracks extended few tens meters ©
between the 1996 crater and the 1996 new fissure &‘Q
craterlets. Those cracks became fortunately 0

inactive after snow-melt season. (photo by H. ,0 0 .

Okada, May 14, 1996) par 0 I
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Fig. 7 Distribution of the 1996 fissure craterlets. 13
pits (F1 to F13) among the 47 pits (P1 to P47)
dispalyed fiming activity. F1 to F8 are steam vents
without any sulfur subrimates, and F9 to F13 are
characterized by the fresh deposits of yellowish
subrimates around the vent mouths.
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Fig. 8 Extensive rock fall deposits on the northern margin of the 1929 crater which were only recognized
after snow melt in May. Soft landing on the compact snow suggests slow landing speed and
relative low temperature of the ejecta, both suggesting a nature of small scale phreatic eruption.
Luckily no climbers during this time of the season.
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Fig. 9 Route map of leveling survey

along the southwestern access
road at Mt. Komagatake. Despite
the dcades long dormancy.
Hokkaido University have been
conducting serious efforts of
repeated levelling survey,and
detected subsidence during the
quiet period,and inflation reversal
4 months before the 199 eruption.
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Fig. 10 Observational results by levelling survey along the southwestern access road at Mt. Komagatake.
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Fig. 11 Geodetic network at the summit area of Mt.
Komagatake. Repeated EDM and angle
measurements provided clear extensional
‘—‘—_—‘—'\——\/«//‘/ deformation preceded several years before the

1996 eruption.
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Fig. 12 Observational results by the repeated EDM measurements at the summit geodetic network.
Deflational contributions corresponding to the 1996 minor ash erution seem to be too small compared
to several years of extension,and it still may be suffur more future extension. Followup study
becomes more important for the forecasting future course of activity.
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Fig. 13 Minor seismicity associated with the 1996 eruption of Mt. Komagatake.

JEREZSR CIIEATFHEEICET X, 19824 2 AP SILEER y HTT L A — 21X 2 KNLBHZRBL T 5,
BB LRSS EOEKE T2, 3EO/NMIBARXIEESARE S, B HEXLOFESORBO—MBIHS iz
NTETW5, 19834 6 AI13HICBERME (Mmax=3, ERK) 254 L, BREFHHE (M7.7) »518A%
Tholl bhs, HEBICHERINIKILEE TH 2 WEEEITEH I N/, 0%, 19894128 B X UF19904 4 B,
WECRERMRE L &, MELRRRESBN SN, IS 3EOKILEEIL, BENTHEREES, ShHdT
IBELZHRICE T o Tnb W) BRI TBY, FOBEKRTIISEO/NEKICHEE L TRAE L - HRED
BLEULAHSETH S, BFE3EOKUFEHICIOVTIE, KRB I ZERZKFEROARIIBI b TWVE
W,

19944 (2R B L 72 A&XILBRIH O B0 —212, EIILIFK & R ICBIT 5 KIEEE QRS FZRR DEY,
RECHEERGEEFHMEOTHEL LTHV L FEIRE ST, TORMEL, KEFEDSDOAFERI DL
TIF¥O LRy, ERPSDOAGEICZW L TUI—EORMEL 55, EROERSHADOES (AT/AL) 2 KE
BN TELE, BEODRIOBEAUBTHIENTEL, toT, EREORMEIEFTARLZLIZLY,
BREOFERSOBMEEAESEET A I ENTRICZ2ETTHL, SEOEKLEEL TRELHEME R
REILETOERZEOHIHNE, BAERICIX0.1BICE-2%b 5, BMAKERICI2BDICE-2IB TR TSI E
Wairorz (814H), B ERARBEZSHERLZZ LI, BAKEWMOMEIIER, BAEOHBMBIIEL ZoTw
LT ERBERL TS, MBEREEEREERZ EFGDPo T RWOT, ERGBROESEIEZMET A2 LIITELR
WS, TEAENIEHED S 2 ~ SkmbliE, MAKIZ4kmBELUEYL, £CHEOE) RBENRAE L L)

PLERRTEZ L), BKENICERISRVM N MERORBESOWMBIR IS o 72705, BEIVNS I hoRSE
HTHy, AP SEMLTERLLIE, THrHOBKORIKHARIZL ] 2%, SEOEAKTHER L
Ll b,



5] 96.3.6 -
WARENROHE (RW)
L LY I L A AL SUN LU AL
5 0.10 0.20 0.30 sec
1 MAEBOME (BERSAE CEW)
1 n r‘l—’ . 14K 500mEDBHFILE L EDOMBEHC BT Pl
sm o o0 0130 sec ERE ORI IC BT DL, BAGBHMESE
1 mxEfionE {lrofel i, ERfCERVHED, BARBRIC
| wmmeacsn ] | D DRBEAFA L1 kA ERL T\ 5.
e Iofl.o‘ T '0!2‘0' T '0!30 sec Fig. 14 Time differences between P wave arrival times
10 95.3 - 95.10 ' observed by seismomenters at surface (KMT)
] HEE (19955 ORUNIIE : and at the bottom of 500 m deep well (KMB).
5_: This time differences showed significant time
. variation before and after the eruption, indicating
. possible depth change of hypocenter from shallow
' e hee 0030 sec precursory events to post deeper earthquakes.
KM7—KMB Post eruption seismicity may be originatd by

the stress readjustment at the vent system.
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Fig. 15 Symplified and easy
understandable illustration of
the 1929 major eruption sequenc
e (Katsui et al.,)
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Fig. 16 Recent eruption history of Mt. Komagatake. Small eruption repeatedly occurred in the preceding
10 years before the 1929 major eruption, and may be a long-term precursor. Major question of the
1996 small eruption is whether this event could initiate similar story or not. '
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Fig. 17 The summit view of Mt. Komagatake during the minor eruptions in Taisho-era, the preceding
decade of small eruptions before the 1996 major eruption. The summit was ca,100 m lower than
the present. Two fumings,one from the main crater,another from the fissure crater, indicate that
very similar eruption to the 1996 eruption had occurred before the 1929 major eruption.
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Fig. 18 Summit view of Mt. Komagatake.

Small pond was formed at the 1996 major
crater, and fuming activity gradually

declined with time. (photo by H. Okada,
July 19, 1996)
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Fig. 19 One of the new Lahar originated from the summit of Mt. Komagatake. Mudflow from the

fresh ash erosion east of the 1996 fissure craterlets completely filled up this crater,and overflows

were repeatedly generated, and the lahar rushed down along Tomeno-sawa to Tomeno-yu area, in the

eastern flanks. (photo by H. Okada, a: July 7, 1996, b: August 19, 1996, c: September 28, 1996).
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Fig. 20 The other laher also originated from the summit of Mt. Komagatake. An old crater, Hisago-gata
crater, was also filled up due to the inpermeable new ash cover. The overflow at this crater
triggerred repeated lahars along the Shikabe Oshidashi-sawa to the eastern flanks of Shikabe-cho,
where hotel fascillities (golf courses) and settlements suffered the rain triggered lahars. (photo by
H. Okada, a: June 6, 1996, b and c: August 26, 1996)
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Fig. 21 Large boulders transported by the debris
flow generated by heavy rain on July 1, 1996
in the Oshidashi-sawa, in the northwestern flank
of Mt. Komagatake. This debris flow was no
relation to the 1996 eruption. The source
unstability might be originated by the strong
ground shaking of the 1993 Hokkaido Nansei-oki
(SW off) earthquake (M=7.8) to the steep sided
slopes of the volcano. (photo by H. Okada. July
31,1996)
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Fig. 22 Dmages casued by the extensive debris flow
in the Oshidashi-sawa, in the northwestern flanks
of Mt. Komagatake. (photo by H. Okada, July

31, 1996)
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Fig. 23 Damages on heavy machineries by the destructive debris flow on July 1, 1996 in the Oshidashi-
sawa, in the northwestern flank of Mt. Komagatake. Heavy rain finally pushed down destructive
debris flow originated from the upper valley where large amount of unstable rocks and debris had
been accumlated by the slope failures, which was caused mostlikely by the 1993 Hokkaido Nansei-oki
earthquake. (photo by courtesy of Mori Town Office, July 02, 1996)
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