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Microgravity Survey
in and around Active Volcanoes in Hokkaido, Japan
— Mt. Komaga-take —

Hiromitsu OsHIMA, Tokumitsu MAEKAWA
Institute of Seismology and Volcanology, Graduate School of Science, Hokkaido University
Sadato UEKI and Yoshihito TAKEDA
Research Center for Prediction of Earthquakes and Volcanic Eruptions,
Graduate School of Science, Tohoku University,
(Received January 15, 2003)

We carried out microgravity survey around Mt. Komaga-take by means of four gravity
meters in June 2002 for studying magmatic processes in long non-eruptive stage.

The gravity change between June 1996 and June 2002 is negative, and the amounts trend
to increase toward the summit of Komaga-take. The gravity changes were reproduced by
the inflation source at the depth of 3.8 km below sea level under the 1929 crater. The depth
roughly corresponds to the bottom of the hypocentral region below the crater. The rate of
magma intrusion is also estimated to be 3.9X10°%g/yr. The rate accumulates the same
amount of magma as the mass of pyroclastic deposits ejected by the 1929 eruption when the
magma is continuously supplied to the pressure source at the estimated rate from the end of
the 1929 eruption.
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EHEGERE L TRIEEIIC BT 2 KL= 7= OB EICEHLER BT 5 2oic, duiEd
WOIEBIRY 2K L —B9 &, ABRIL, AL, HEE - B TRBENNELRIRL TE T,
IS KIUD S BLACKEEE & & Tid, 1987 £ 9 RICBAIORBEENREIIThb LIz, D1k,
1993 48 11 AicHBREHSTTHN, 19934 7 H 12 HioHEAE L bt - TE L 2
BB L AHELENELEBRL 72 (EiNIZD, 1996).

1996 4F 3 A 5 Bizid, 1942 ENITHADFIC ABREEAE L 2HBENCRKE WEAD 5 54
FE RN ML KEABRESREL, ZoBERICITbI 2 BOMER & ) KEKBFREROR
FE2RET 2ENWINE & 5 272, & 5ICHED 1997 4 6 Al XUEAFMErEIC D £
REBRO—B L L TRBENNEDERI N, IERBERZRET 2 EHEL <7 — > H Rl S
NarEbic, BEENROFEIBES N @ENIL, 1999).

ZOBES» S 5ENRBL, ZOMIZ 1998 4E 10 A & 512 2000 48 9 A ~11 Bz 2 ) TAESR
BRIBVEINZZELH), BART Vv VEFET 5726012 2002 £ 6 AICBEETOFE
BIEFEML 72,

SEORETIE, TNE TCHENELE » EOTHS SEHICELN TV Z L2 5B+ FD
EERHEBICENA LT, FRRBLENEBU I N T EUELEICE ) 'S
BOFRTE L ko728, IWED L INBICIEC 2 BB 2H /212 8kT 72,

BN ROBRIUR, FLRAEOENALH), BlbEE2 2B L5 1996 4F 6
HUBOBNELIC DWW TRETL, w7 enEFEEICOWTERL 72,

II. A €

LaCoste & Lomberg E /5 G 31, G375, G682 3 X Uf Scintrex CG-3 M R B #hE S5+ S 235
ERAVT2002466 54 H2 5 8 HICRIER ML 72, WERUIIBER S0P 4 & 2RI 2 BLE & 3l
EREPERL GERAZSHEBMII8, BIUFHBLAL1LA2MA7220 8 TH5 (Fig. 1).

WERTNCHEERAE L L, BEMEICIIEREYHEE, #J8/E F) 7 MEL2BLA, L
L, WIEREHRMTH S Z &b 5 LaCoste EHFDMEMICHNT 2 2y —nEHE )+
T4 v 7L F7—OFIE (Valliant, 1991) 1347b - 7=,

LUESDBENHECOWTIE, BEANFFT LR o N RIEREE» LOBHNZEOBMTL %
FHOENEE L7z, Table1icid BM 7068 # RAB S & L CRD 2 ERNENEER, ZNE T
DR EEabETRLE, MEBENHR L L URL 2 FHEY b DRKBELZ RS &, 4ED
BREZD 0.035mgal & g THORE L KELC, WEHBEL LT, T TR
+0.030 mgal FEE L2 515,
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Fig. 1. Map showing Komaga-take volcano and gravity stations.

Solid circles

and squares denote the occupied stations in June 2002. Circles and squares
indicate the gravity stations installed by UVO and the benchmarks provided

by Geographical Institutes of Japan, respectively.
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Table 1. Description of gravity stations and gravity differences referred to BM7068.

1987 1993 1996 1996 1997 2002
Site Latitude Longitude Height| Sep. 13 Nov.23 Mar.20 Jun. 29 Jun. 25 Jun. 4
—Sep. 17 —Nov. 26 —Mar. 22 ~Jul.3 —Jun.27 ~Jun. 8

m mgal mgal mgal mgal mgal mgal
BM7050 42° 02.87 140" 48.86" 5 52.380
NUM 42 0528 140 43.04 290 -17.770 -17.754
BM7057 42 0748 140 43.18 4 30.966
BM7060 42 0663 140 37.3 3 24.054
BMJ19 42 0622 140 34.89 7 26.454 26.466( 24.594 24.615 24.617
BM5967 42 0656 140 33.54 15 27.691
SF390 42 06.03 140 35.01 19 24.346 24.335 24.328 24.338
BM7063 42 0535 140 35.72 47 19.758 19.773 19.772 19.783
KO02050 42 0470 140 36.06 71 16.491
KO02070 42 0363 140 36.52 134 5.464 5.439
SF410 42 0243 140 37.01 167 -1.944 -1.983 -1.998 -1.975 -1.982 -1.961
BM7066 42 0321 140 37.42 179 -4.395 -4.414 -4.426 -4.434
KO1050 42 0186 140 38.24 193 -10.073 -10.110 -10.108 -10.099 -10.089
BM7068 42 0059 140 38.04 159 0.000 0.000 0.000 0.000 0.000 0.000
KO02100 42 00.06 140 38.24 160 1.174 1.163 1.163
SF409 41 5953 140 38.38 162 3.445 3.431 3.416 3.432
K02120 41 5871 140 38.38 163 7.637 7.615 7.597 7612
0OSD 42 0455 140 31.20 310 -36.890
K1 41 5895 140 39.42 130 15.388 15.364 15.372 15.368 15.354 15.371
BM4616 41 59.03 140 40.29 131 14.109 14.090 14.101 14.093 14.084
K5 41 5926 140 41.49 130 17.014 17.126 17.123 17.106
K9 41 59.93 140 4291 130 23.723 23.685 23.700 23.688
K10 41 5941 140 41.76 131 17.676

K03080 42 0055 140 43.33 131 22.827 22.781 22.805 22.772

K03090 41 5988 140 44.00 137 26.544

K04000 42 0133 140 44.43 83 33.035

K01060 42 0211 140 38.20 199 -11.739

KO1110 42 0251 140 39.20 290 -28.227

KO01120 42 0237 140 39.61 330 -35.578 -35.603 -35.638 -35.608

KO01130 42 0229 140 40.36 392 -44.430 -44.444 -44.490 -44.454 -44.447
KO1135 42 0224 140 40.51 430 -50.146

KO1330 42 0076 140 38.74 170 -2.424
KO01340 42 0130 140 39.59 262 -18.332
KO01500 42 02.08 140 40.25 380 -41.606 -41.609
KO1140 42 0242 140 41.05 487 -60.910 -60.908 -60.948 -60.905 -60.923 -60.916
KO1150 42 0287 140 41.40 690 -95.041
KO1160 42 0332 140 41.27 895 -153.295
KO1170 42 0374 140 41.23 935 -156.003
KO4010 42 0388 140 44.13 318 -29.579
KO4015 42 0487 140 42.75 580 -64.248
SWD 42 0415 140 42.28 727 -120.330
BMJ18 41 53.04 140 41.08 66 28.316 28.311 28.323

Hokodate FGS| 41 4880 140 45.40 35 36.288 35.832 35.839 35.853 35.856]
Maximum Deviation 0.027 0.043 0.023 0.028 0.035
G31 G31 G31 G31 G31
G375 G375 G375 G375 G375
Gravimeter G682 G682
G891 S235

G1009

5235

| - relocation
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BAHEOBBRRTR, LRUENEANHLH), £YMEBL CENELEEZ 2EN AR
Bl 8 512 1993 FELIEDRIEIL B W TRABI A & L T2 HlE FGS L 4B RIERICIZH%
FHEN TV, Zn7zed BM 7068 # i & L TROLEHORFL b IWWEAO» LBH A
T Mz L ¢ Fig. 2i2m L7z,

1993 4 7 A At ER B 5 BT L BB L 2 E AR 1996 £ 3 A5 HD
KELBEBROBELX TR T 2ENEMS DY, &ML EL -EHNELOEREE » HNOEH)
ZFTHELLDIZEL v, £ Z CIMEKER 2 RR T 2 EHEEHBH S 17z 1996 4 6 ALIENE
NELERETT 5.

KOD 6 R2kmBRICHBENBICOWTAS L, HTHEADOKAW KO 1140 & KO 1500 % B
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Fig. 2. Gravity changes referred to BM 7068 since 1993. The vertical axis shows the
horizontal distance between each gravity station and the 1929 crater. Allows
denote small prelatic eruptions since 1996.
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W, WIFRLENEMOBEEERL T 5,

EIRRIC B 4 S LT & FEIC 49 30 km BENL 7 iRfE FGS 5 & U% 20 km B 7 BMJ 18 43, W
NLEHFEMOMBINICH 5. L, EfE FGS » %\ i3 BMJ 18 TEHZ LS AL Twiw &R
ET5HE, BMT7068 TENBIHHETL T2 2 L 2F®RT 5 (Fig. 3).

INLEFDEHEEAB A E L THIBM L ENELLRETT 5 2Hic, BEEFEIC L) FEF
WAL % KD, F05 % IWTHS LB AT THOEBICH L TRRL Tak (Fig. 4). £k
BARELIFLDOERTTH, EHiEFGSBMJ 18 # E#I2 92 L&k e L TEERIZAL LY,
BLIITIEIZED » TEIEEIEAL TR LIICRZ S, ZOE T —EBr EE2 0 e
L ORWERH THREAM N T2 2 E 2R L, 23 1996 4005 1997 Enficild b ®
NELEFRFIT 5.
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Fig. 3. Rate of gravity changes since June 1996 plotted against the horizontal distance
between each gravity station and the 1929 crater.

IV. BREFNIZEBEHRET T VHBEDHERE

FRAITA S & UMRBERZTRBRT 2B~ PRBOLNDEZ Eh b, EHDOEEFGS
DES)DEEA R FBEI L 2B 0FBAFICEARET NV GRIR, 1977) 2@AL, ENED
B (D) &, ENRE LI BT 2 ENENE(S &) NEL» LENE~ND />l 2 HET 5.
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T8, EHEIZ 1929 FAO00BETFICHET 5 IEL 2.

HEMREE Fig. 4 1277, KIRGRIZBEI CELOEAELRE RO BNOHEINLENE
ERTH Y, MIERIT, 1996 €6 A~19974FE 6 HNENEH» LbHEI N 10km DB ICES
BrEELLFETH D, T—I0DUhnwZ ERENEIEN T Y XL KREL, WHEOMICEH
HE L BIEN—RORBREICBVWIH D LIIEL T\,

FREESNTENEREORS 3.7km BLUENEZ 10 km iIcBE L 28BAIC>WT, EHE
G E NIz~ T DFE R 2500 kg/m* L JGE L, B LD EHEAE, L < 7 wfREE RED
5&, ZNFN3.9%x10%kg/yr, 1.1Xx10"%kg/yr &% 5,
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T8s508 @ ® 2
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Fig. 4. Comparison between the rates of observed gravity changes and theoretical
curves due to the point source model (Mogi’s model). The point source is
assumed under the 1929 crater.

V. &

#

FTENBARICERETNVEZEHL (GHESI N2/ 2/BRICOVWTRET 5, BIHiZs
(1989) 1z & % &, 1929 Fmk DM I e T B AR W A7 0.38 km®, KFRGLHEREHAT 0.14 km?
ERBLOLNTWS, 72, 205 DEEIZ 790 kg/m? & 850 kg/mP L ERMEI NTH Y (BHI3d,
1989), Z & DD 5 1929 FNBK TR IS Nz~ 7 DEREITH 4X10kg LkdH LN B, =
Z T 1929 FNBAERY LHES NAIGETENRIC > 73N T3 LIRET 5 &,
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B cloer/-BEYicEEaIN e/ <REIF 3.0X100kg (FAHEOBERE 3.7km) BL¥
8.7X10Mkg (ENFEHRE 10km) LHEIND., TNHDHEIZ 1929 FNBEATHBE N2~
< VEEICIZIZIEHT 5.

KICEFFEOWSIZ DOV TKIMEMEN BRI & 8T 5. Fig. 51ci3 2001 £ LI EE S
IR I NLZENFRERORI Z2ERTURL 2. XIHRENEINT 1929 FA 08 L 4t —F K
FHNCE T 5 KB > Tt L, BRIZIWEDE TOHEKOm 2 58 E 4 km (DEICHmT
5. BE 3 TkmICHEINZEHBORIIL, ZOEREFBEOTRMATICH22D, AUEHREIGE)
EDOBGEFERE NS, —T, 1996 4E 6 A ~1997 4 6 A DMDEHZEH & #EE SN ENED
B’ 1I0kmAHETIE, 13EACENIFEL T,

BB EARET T X BETIC B W TRE L 2EHENIEIZ DT, GPS By 5K 5
72 2000 74 & 2002 ENM O LR EEAL (Fig. 6) 24 Lz, RENZLM 2T 2. WEHZHE
GIEERE A DL CTNROHEUE X 2 EREEELZRL T 5, ILBOBRSZMZ TH,
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Fig. 5. Comparison of the depth of point pressure source with hypocenters. (A)
Epicenters, (B) Cross section in the E-W direction, (C) Temporal variation of
epicenters in the N-S direction, (D) Temporal variation of hypocentral depths.
The open circle in panel (C) and the horizontal line in panel (D) show the
estimated point source and the depth of the estimated point source, respectively.
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2000 - 2002
L 4km , unit: mm/yr

( Z \(+7.4)
(+8.0)
48.8)

Fig. 6. The annual rate of base line changes obtained by repeated
GPS campaigns and GPS telemeter system. The rate in pa-
rentheses is calculated from the results of the GPS campaigns
performed in Sept. 2000 and Sept. 2002.

KM 7-SK THiAk & % > T 3135, WTRBEIEZRT. 20 & ) e ERRECORBILIE
BRI B3B8 4 TR 2 ol & L 2 IR SR 2 R U, BARRZEAL D58 BB 2 AT A7 LR 72 %, 1929
FAOETIREAEZEEL -2 LICERBI - EEL L.

VI % & &

LaCoste & Lomberg E i3t 3 &8 & Uf Scintorex EHEt 1 &2 H T, JLiBEE » FHicB W
THEENNEZERL, BET— 5 L A5bE CENELICOWTRETL 72,

BEHELO BB AR LB TENRS 2R, WMAEIINEADIC A - THAT 2
Eih@Bd Ltz ZHBEJHDER S — 2 BIVERERGREBICH 2> THRWTW B Z L %R
L R

BEBHECELZERET LV (EHBRIZILWEXOET EEE) I VENT 2L, ERHEORSH
3.7km, = 7 =4BERIT 3.8X10°%kg/yr, TREHFENERE 10 km iZEET 3 & = /<t
1.1X10%kg/yr ¢ RiED s/,

BRI 7Tkm iIcHEINZENRIZILTEETICEUCBEBROTRMEICH 220, kiEhE
W s OBE»rERIN S,
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F 72Keh b N BHEERT 1929 FOEA P LBAEE T/ DEFMIMN T EZ B L, B
I Nlce /<RI 3X10Mkg » 51 8.7X10"kg & 1929 £ A THRH I Wiz = /<& 4X 10"
kg 1ZIZITICHECT 5.

AEIZENEDAERACTENRORER VN 7L HE L 720°, FREELLES
NTW 5 Z L2 bME & e B4 BOREE LRSI N2,

2 FGS ERMRIC N F TOEEIMIBRINZ L s, THHREMNENFNC L 2E
BESBUREOEEILETH 5.
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