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Repeated Survey of Gravity and Geomagnetic Total
Force Intensity in the Eastern Part of Hokkaido after the Kushiro-Oki
Earthquake of January 15, 1993
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After 1993 Kushiro-Oki Earthqugke, repeated survey of gravity and geomagnetic total
force intensity were carried out in the eastern part of Hokkaido.

The gravity changes during the period from 1975 to 1993 show that the positive region
of gravity changes is extended inland and the negative region stands in the ocean side. Such
a distribution corresponds with the height changes at the surface calculated by dislocation
model for 1993 Kushiro-Oki earthquake in the tendency.

No remarkable changes in magnetic total force intensity related with earthquakes are
detected for the period of 1972 to 1994. However, an interesting spatial distribution of the
long-term secular changes was found : the coast region of the pacific ocean is marked by
positive and large changes, while the region charactarized by negative and small changes is
extended inland.



24 KBS BN - TEK - EE O ORM
I.i@& L & i<

1993 48 1 A 15 H 20 B 06 4, Myua7.8 DMESBNIBIT OB S 107 km TRAEL 2. ZOHBT
FBELLZMT 282 2EE L TE, 1973 FOMREREMIHE Mma=7.4) BRDLNTH Y,
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—%, @MAOKEYELRRIT 1972 0 LB E N7z, WWTIEA (1976) i3 1974 S5 THOH|
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Tid, ZAHDBERER 1983 FLUENLHMAIBIERR LT LB L L bic, EARIL-BHIE
B D TR L 2D THET 5.
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#Hi5%Eizi2 LaCoste & Romberg G 31 B LG 375 E 2 ML, 19934F 7 F 20 H»5 22
HizHF ¢, Fig. LIZR T 15 S CTRIE 2 EML 2. BELA L LTid, 1975 FEicfiEds e E ik
HBEDHDLBE LY, INLDLEPIRBBRINLNTRLLKELELSH -2,

HEPREMEIC N 2MEHBELEEORBBEENNENHFEIHK - 72d, [RWHEHEICRIE LA
ST B Z & H b BM 8300~ Abashiri FGS, BM 8300~ Kushiro FGS, Kushiro FGS~Nemuro
FGS & & 1F SF 191~ Abashiri FGS ic fIE M % 41F /2, MIEFETE, EFB LRI A
T4y 77— (FlziE, Valliant, 1991) #IEIZ&H8EL 72,

B SNEERZEED BM J41 2EAEEE LTER L2, FETE, BRI ks
LN BBRESICH T IRESNENEZLBBROT A THEL, BM J4licx§ 2 EHEICS
EHEL, INLEFFEHL CRMESNENEE L7z, Tablel iz 2 DfEHR %3, Abashiri FGS
~Kushiro FGS~SF 191 #* & % 5 B O E-&#2(3 Abashiri FGS T, #M## 13 ugal (G 31) B
S5 pgal(G 375) TH 5. Fig.2i2id, BWERICBIT2ENF T LICBLNENZENFY
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Fig. 1.

NemuroFGS

Location of gravity stations and the
epicenter of 1993 Kushiro Oki earthquake.

Table 1. Gravity difference referred to B. M. J41.
Site Latitude | Longitude { Height{ G31 G375 | Mean Remark
N E m
Abashiri FGS | 44°01.00" | 144°17.00’f 37.9 8.560 8.543 8.552{Rebuilding of the office in 1977
BM J41 44 00.00 | 14416.70 60.0 0.000 0.000 0.000
BM8300 443035 | 1442654 | 126.9 | -44.701| -44.716| -44.709
SF210 4318.10 | 144 36.40 29.36] -25.932| -25.955| -25.944
Kushiro FGS | 4258.50 | 1442350 | 32. 15.981[ 15.949| 15.965
SF201 4258.60 ]14431.90 | 121.45 7.820 7.839 7.830
BMB8354 4303.20 | 144 50.60 2.68] 59.869| 59.897| 59.883
SF191 431350 |14515.00 | 4042} 95082 95.077; 95.080
Nemuro FGS {4319.70 {1453540( 26. 102.963| 102.974! 102.969|Construction of the new building in 1993
BM381—-1 4319.30 | 14513.20 14.88| 65.063| 65.088( 65.076
BM7629 4326.40 | 1451590 4621 29.659| 29.691| 29.675
BM7636 4333.70 | 1451350 11.94| 15.890! 15.896( 15.893|relocate in 1983
BM7641 4338.00 | 14510.10 6.16 7.136 7.146 7.141
BMT7660 4344.10 | 14455.80 | 163.13] -3.765] -3.761{ -3.763
BM J45 4354.70 | 144 39.50 6.88| -14.487| -14.489| -14.488
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Fig. 2. Deviation of gravity value obtained by each gravimeter
from the mean value.

D b DREERL 2, RBEI2 Kushiro FGS 1 5 tx BM 7629 o 16 ugal #kic, %< 1310
pgal UWic B33 Y, HEERREDNLAD LSRIONFEREIR £10~20 ugal FBE & BfEL 5
N3, LapL, ENEORAKENEZIZI50mgal I2LEL TBY, SRV T4 v 72 T7—IC
SHMEVEBRTELS LB ZELTRIN, MEREL L 320U LEZ RALUBEDH B,

2, EhEft

Fig. 312 1975 9 A% 5 1993 7T ANMOZSREL THORNELERL 2. @FmIcE LR
1Z/h& <, 10 ugal ## 2 720i3 Abashiri FGS, SF 210, Nemuro FGS 4 THh s, 2D b
HNED & % - 72 Abashiri FGS 3 & 0* Nemuro FGS iz oW T3 #k 3+ 52 22T, 2D 2 &
FROTRWLRENBILOSH % Fig. 4 1on¥. EHBLo A e EmiE, NERICE R
fsgiAt )z < 5345 L, Kushiro FGS~BM 8354 % #ic L CRKFEMAIES I DMK E & B85 — >
#RLTwb, AEROEISEMBOIL~EEH~DEHIY bh b vy, EIERIEFEICL
ROVHL T Lk, 2ok ) XEARL VY BUEREL*EZET 5 L AELEL
ERBVECY, B, S (1994) »WEET e LFE L 2 EEL 5 — > & KR,
EMWRCFNT 5,

2T, B & 7 - 72 Abashiri FGS 5 X t* Nemuro FGS i3, v 3 FEA0OBEH 1975
FORELIBEIC % 3TV %, Abashiri FGS T3 1977 F£CENENE P N TV 2 MBHE 2R
L, FEOPARED L 2BHFH 2> 7 ) —bEY & o2, ZomaNENZEAIZ—15 ugal & HIE
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Fig. 3. Gravity changes during the period of Sept. 1975 to Jul.
1993.

Fig. 4. Spatial distribution of the gravity
changes.
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Fig. 5. Location of geomagnetic stations. Double
circles indicate Memambetsu Magnetic Obser-
vatory. Solid squares are geomagnetic sta-
tions by Memambetsu Magnetic Observatory.
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17259 U. T. 20T, FEBEEI LDER L) FHL T2,

MBHERL N TOMKEL & 412 Table 21277, 194 £ CREICHBEINLZLNDTD
D, 1983 LRI DV I HFTE 2T - 2R TH B, 22721, 1210017 : 59 U. T. LISt DEF
ML ERFFOBEME S, S HHENLHNELH ), BRIZ—FEL L DT L\, Zofl], 1983
FEFTIR1EDT 0 b B L 2BBBR TH- 20, ZNLKE, BRIEETIR2E5D7
v b BN EERALZRBBEATH S, S5, FBHAL LY {IENBEHCEBENR
BB D - 7o, EETIZ 1975 Fici EE 180 cm DL EN L 7 —HHE I N, £ ¥ —f
WFZOLEEE N 18. 1 cm DEEICHE I, 72,1988 FEICiZE 7 —2 5 90 M X BN & &
HIhHHEMEHSIRED LEH o 7 ) — PiCBEI N, BRETHIRBEOE T —DEKEH
1983 AT Oz, £ —HLRIET7—D EEA 6 19.0cm ETH 5, BEHKE TIE 1976 £ 8
Heao¥sa3n, MESMEEZFRTAMOLTLY) 135cm D & 25y —dulicBErn .
Table 2 D&RBAEIZIZ I AL gap A EFNT WD, 4B, v —MNEIBHICSI L
Tit, gap ¥ K2 7eoHiz, EBHCHBIBRILEZ L ), FIBAE THRTRASGITON T 5,

Table 2. Differences in geomagnetic total force intensity referred to the

Memanbetsu Magnetic Observatory.

Akkeshi Shibecha Kutcharo

Date AFnT) N Remarks Date AF@nT) N Remarks Date AFmnT) N Remarks
1972(08/05 160.82+2.02(138) 13:00-17:59  |08/06 -589.01+1.05(128) 12:00-14:09  {08/07 -445.75+0.82(199) 12:57—17:59
1973(07/15 159.28+1.18(339) 07/14 -584.36+0.81(230) 07/12 -418.53+0.35(355)

07/16 158.48+0.64(353) 07/13 -418.36:£0.41(348)
1974]10/27 163.19+1.15(354) 10/26 -585.35+0.88(193) 01:28-04:56  [10/24 -420.45+0.66(328)
1975|10/17 167.01+0.77( - ) |[Set up a granitic pillar and

10/18 166.87+0.58( - ) L?Jocate an the pillar.

Relocate

1976(07/22 161.66+0.58( - ) {{old 02:48-04:11 {07/22 -590.86+0.30( - } 12:00-18:59  |07/23 -425.12£0.70( - }llold  02:48-04:11

07/22 166.01+0.48( - )

new 01:51-02:46
Old-New = -4.35nT)

Set up a granitic pillar and

relocate o the pillar,

07/22 -372.19%0.13( - )

1983{07/11 171.64+0.3%(230) 14:10-17:59  [07/12 -589.10+0.41(360)|f old 07/14 -369.37+0.52(359)
07/13 -589.23+0.67(359)|| old Old-New =-2361nT |07/15 -368.821-0.55(359)
07/16 -565.49+0.73(359)|lnew

1986{09/30 175.00+0.38(359) 09/30 -565.58 +1.16(359) 10/01 -368.05+0.55(336)

1987

1989

1994

10/01 175.01+0.61(358)
10/02 175.90+1.65(359)
01/27 175.6510.72(360)
12/09 176.38+0.41(360)

11/24 179.97+0.66(360)
11/25 180.3940.33(360)
11/26 180.40+.0.80(360)
06/28 184.97£0.69(354)
06/25 185.19+0.93(331)

Rebuild the museum

new
new Old-New = 3.4

new

10/01 -565.44+0.89(359)
10/02 -565.61+1.24(354)
01/27 -566.1110.54(360)
12/10 -566.49+0.89(360)

06/28 -565.99+0.58(360)
06/29 -566.30£0.79(357)

06/28 -369.02+0.79(358)
06/29 -368.8911.20(355)

new 01:51-02:46
Old-New =-52.93nT
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Fig. 6. Secular changes in geomagnetic total
force intensity referred to the Memambet-
su Magnetic Observatory.
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Fig.7. Secular changes in geomagnetic total
force intensity excluding the secular vari-
ation and time Sequences of earthquakes
shown Fig. 8.



32 KE AL AN fih - FEK K- EE R

}

km km
0-30 30-60
Ms O a

0. 60km
-———— it

Fig. 8. Epicenters of shallow earthquakes around
the geomagnetic stations and large earth-
quakes along Japan-Kurile Trench.
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