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Fig. 2. Secular variations in geomagnetic total intensity at Kakioka
(Fka), Kanozan (Fkz), Nomashi (Fno) and Hatizyozima (Fga). Monthly
means of night-time values are plotted with vertical bars indicating
standard deviations.
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BT LCTIRASACW 2R Th D (ETMITgeHmumsnr 5 7 1+ — 71973,
1974). JMETRBHESLOBENT Z 0 X 5 W% & - B E OB B TPHEOEA X b
s/IN&VWs (RIKITAKE, 1966 ; MORI and YOSHINO, 1970).

TOXAR LTELREATESME, 19687 Bb10784 1 B 2 coliiy, 1Mo
ikl (Fxa), BEFL (Fkz), $HEKETH (Fro), AXE (Fua) @oWTR LD
H2RTHS. FITEEREEMETLT. BB -2, 204 yFrceing
FHLOLELE LT 5D0b0 %, WTFhOHETY, 19684F7 A2H19734:4 7 &
TRT07c\ - L 80nT A L, F0%19774E128 % 12307 L 50nT L Tw5. #
TP WEFRIH O (LS FRFCIE 5 T A DD ED BRI A, P IEI774E 6 ACimArH
DEDHBBA LTV BEETFRE, 4 rFiciliicAbhaZETHB. T/ RESE
DB, WHHHO TP AR E LTH->TWA I ERRL TV S,

3. BFERBLCHETILBWAKELELORE

CHOAMHBEER DG E, FEREC BT 5K ELEI O RHEE X% 10
W2, iR A JEHES U e ST O NI R EZE LR SR de. BT 3 LA A T OWIEIED B,
RN Fo W THRIET B A 2 L W e R0 APl {bth s, ¥ 319734
AN & T 5130E 2 IR CHERLT & B a0 i, 57 3 ROMiR & AR Uit Y
KT, BEAEHIR TV, T4 IcRbhi, FERCLLIE
DA CEEL L LI oW A 7 D ORER h R T 5.

BIME RS &, B LM E DLV ETFE ML TR D, WEIFEMH
32nT OXPBE>SERS,. JEHLTLHMOBMIZEET, 4R 10T 0%k
BEtA LMD, T OLWDEMMOERL, REMEIEETEETHS. Losry, EF
W GhBRRfE 35°157, HbRESAIE 25.2°) &SR CHEERDHRE 33°07/, MiRGSFfE
23.0°) & oI ALE T A RIS GUERNRRIE 34°14/, URISHRIE 24.6°) T,
94ERIT 0.3nT DM LrREd bhics. WERID, s s GBI E L% T, &
it % ZEHEW U Pe 2R PAEDRIMOFIE DHEDO—RKRTRIND &T5 &, WEHIEE
Lo THIMMRBELY & > TH A 3R TR L X ST EREER T O£ R K
16nT (&R LT AT b Lk s, ST s &, —1.8nT/4
DEWNIEHE AL PERGER T TE & W2 5.

4. & Dst {EQOWIE

BEPETOLMATLEMBE TOEEDEY & - Th, Hr BEED HEIE R
IZE(bA 8D & Ehibods oo, TRHIMT 2 B LR & 72T, SRS O MR Fb
ORI B0 E 5 iR B B %, WHERE YR ->THBDThHhrns, BELOE
TN S W EEZ BRD, Lich - T o OHCI, /RS ZELOH T RlEE
WMOFELF 5. FUEREROMWEXLELTIENE LTHRHE Dst HA b 3
(SUGIURA, 1964). Fujrta (1973) 1xz o Dst fii & b £ BALE CORUBIRIRIC & 58
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Fig. 4. Correction of the equatorial Dst values to the observed
variations at Kakioka. The top curve represents short period variations
in the total intensity obtained after removal of a general trend from
the variation at Kakioka shown in Fig. 2. The second curve is the
variation in the total intensity to be generated at Kakioka by the equa-
torial Dst. The bottom curve indicates the changes after the Dst cor-
rection.

WAL RS, BNMIOMIEL S5 &, EORHZEI IR X (BrEShD T LRRLT
W5,

4 JORESHEIE @ OFNATOFNBENIC X BHMENS (Z) LATHS H) o
ZALDMIC R OBIRY B % Bty

Z/H=0.36tan @
BNRTOLRNZ(L dFpy 1%, FUlTa WHE->T
AF psy=—a-Dst
a=cos @-cos [—0. 36 sin @ sin I

THEbENS. (B, Dst 12k Dst i, [ XS TORATHS.

52 KNS 7R LIeHlif] TO LN ZE(E iz & T, ER%H - T Dst [HIE%RAZ 5.
EPENE A 1970 H19774E & TOM, 2 KkARTELL, FORmERH 4 MBI TR
Lic (dFka). BRI S % Dst BRIME (IAGA Bull, 1970, 1971, 1972, 1974,
1975) & &b, EXTHE LAHE[E 4Fpy 2 AKCEATRIR TV S, WHEO%
JER X CDE—RLTHIRTHSB. dFpe OHIER S EOERKE LT, 2%IEL & 17
W, T DIREE RO ERAE ARG TRITELTHS. FEEA G L LEOEGEL,
COHIET DRI 2 bomn b, L Lifie dFpse 18 % h 5 54E O BT 2
WFICRORD L5 Wieote. ZORDEITR L AFg,y OEMERAMA 3.30T T
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Fig. 5. Dst-corrections to the variations in total intensity at Ka-
kioka. Solid circles represent original observed values, open circles
Dst-corrected values.

BBDITH LT, Dst AIE%R M Lic & O3 2 EEEf{AL 3.50T Th o
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DX 5 AMiTEBRAIIT LTI, Dst #EMD HFhkE s HANBRLRS.
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WL OND T, HICHIED D@ E A H LD,

#3 KR Ute, Ml % 2888 U7c & B IR YK EZE L2 Dst fliFC L - TE
DEHSTELIERF LTLR LS. EMhECHTAMEDCHEE, MaxD Dst HIED
W T A0 LHE L2 b, fHED ESERABNSS T30 a ©
BNCARTET B, PR EFRTA EAIRE T a OiFi20.02THB M5, Fhll Dst fili
DOILF DIRIEORAM 46nT % & - Th, HEML InT wBEF 2RIECNT
Dst {HIi EfEIRA EER T2 EXTHEIR S, BTN, FEKE, AXLEOLKN
FER KR LT, TR Dst MIIEZHE LR &8 6 Ricind. MAVEEIYE, BAsHiE
i LIcZ L TH B AME ORI & A LBV A e, Lied » TATES R R AR
Rons, gL 1IEoBil, £oREXRAREROZELMCRD Il il
Bisb. ENC R L 2oL O b, RSO ENSBEOMETHS.
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Fig. 6. Secular variations in the total intensity relative to Kakioka
magnetic observatory. Open circles are the differences for which Dst
correction was made. Solid circles are uncorrected.

IR TE RV, 2 TCEDFERFAIRDOWCWT WL O DA[REREZMBIE L TAR X 5

(a) RSN T X % ATREM:

PEREXSDEMIEL, I<abhTns X o, gl —wlTmoIERN
OB H %, EHIHEE ORI X EgHE AEAeEE & PR LRI o BEEEY, 1924
19728 R Im B LTk h, TOEZE (de) 12 2.6X107° i+ % (HA4HH
Bz, 1973). i35 & 0.05X 1078/ EDEERIT i 5.

&2 A THAHR TOMERSHERETE (Fuiita, 1968; 173, 1970) T, HHK b
5 7 %Ak, AT AORED, T CIEQRMARET 5. BRI & KEAED I
DAY, FELE 500nT Lich. Z0X5EBKIRTL KERUOBRCIE 27T 5
TREDOWRDTD EHEE IS, DX 5 eBEIVERIC IS IAMER TS &, ERA
IR X o THERCER DI ZEIL L, WREELEAETH o 3 TFHSh 5.

Mk~ te, = OHUROHGEDZE L (Fe)tx, FEHPTEHEZRZELD 0.06X107°/4ETH S
b, BEIVERIC 0.5%x107° L7esb. WM A I p=5X10"dyne/cm® & &% &,
10FEHTOIGHE (0o) 12 2.5bar &ich. FFEAKGZREOHARAKS () OB
THEMIC X HZEER (B) 11107'em?®/kg DREETH D &ovbhr > T3 (Kb« KF,
1968). B3 10 4ER D HRBEME D EALE 6] &35 &, §]/]=5-00=2.5X10"" Lz
b, WEMLO LD, MEARWOZEL (OF) RiHcIRARIKO LTS5 L LT,
0)J/J=0F/F &% % &, CoMBomMERHE (F) & LT~k 500nT %ih
¥, 0F=0.12nT &7cn. Bl hicehZeMk 16nT ik, BEWZ{bmTh 5.

(b) =R L
Fujita (1973) 1%, 1969-197001D KiLBFMic st 5 — L 6nT/4 it 5 &R I8
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WAELR, ZRMLO LS 10°C/4F
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DT, 3IX10%emu/E DIHEFHER D
IMzHicsn & LTw5. 57 RITHZeR;
KT X > THEB R AE D2
71547 (UTASHIRO et al., 1972) #7R
T BRERILE O ARTINIE & as T b FFIAY
THH, PhkOnEo=FEIEs X UFD
MM EDSE2MEA b, JLFE iz &0
SRS . BINR BRI RRC R
LicX o, KEBOlEEEeh D, 13.E
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Fig. 7. Distribution of the total in-  AZHIHADHTATLEFN T
tensity over Oshima I[sland obtained by SRR ERIC L s T ERED

aeromagentic survey conducted by Hydro- . N . LT

graphic Office (Urasuiro et al., 1972). The i?b ‘%?ﬁkb %QH‘“COiZ‘;:b P %?H‘r

contour interval is 200nT, and the flight HEfEIL & DT PhEWEEPbR A, =F

height is 3000ft. NO: Nomashi, location of WA ET 2km D5 CTI965ED B L
the observatory in the Oshima Island. T B AREERTIE, T OB
H~p EEFHML T 5. ZHRIUOIFRZLRT LA & DA OB B Rh % &
ExbhB. BHTHRN Sz, SRR AEORIRET L5 L5 &
D, bo LA REORELHSICHEHINTHS LTINS,

(©)  kBhBIEILIESTRAIED 5 IR

BT RCR e &R DRES A, WbeER LT, MURiRom S % &g
WAEOWHRBEO T HER LT WBE LTz LA L1 >< (KopaMa and UYEDA,
1978). L LibTEIHDOADRFE, 0k 5 hBOBERBRELTE, WL b1
BEANDHS. ZOHKROADMIIFSRCEOND X5 BIMIC £ THR->T W 5
(UTASHIRO et al., 1972; k&, .5 1978). = OB MEOHIE T AR TL H
5. 19785 1 F Ot K EEYEHBEO S35 % 1573 3 A ORI & T O liHge X
DB U sE S, R 7 M OR LicitIo i@ 6km & 5 FRGHiFRK, 13IEEE
oM T D BN IR TS (SRR, 1978). RIF > 2 & A, 1978411
Az ozl & UCHREINEY R4 Lic, BlHSos i KERIE EFTRuv
®, BONICEBRS ML VXD 038 8 KD K Bh b I TE~GE % IR 0 M i &=
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Fig. 8. Distribution of the total intensity over the sea around the
Oshima Island. (OsHIMA, private communication, 1978; also see Ura-
sHIRO et al., 1972). In the unit of nT. The broken line indicates a belt
along which occurrence of aftershocks and earthquake swarms are aligned.
The solid line is the fault determined from a focal mechanism study (SHi-
MazAaKI and SOMERVILLE, 1978).

ELTHHLT WA,

19644E 7 B D LEG X TV A IAFREOFHELE T, Z OfrRibEcEDOHmMT
pERA RS S (ELmIMEzibis, 1974). Z OHHcE $h 3 iEHEO TN Tk 1964
FEp 519744 % ORI 0.2mgal W RSTHIHINAE SR TW5 (FH, 1975; EHiib
TR MIRE, 1974). 0 X DK, RRAM, BHELREDT —2rbab L,
SR ) B FERICIED B A R KL oREE E,  JOUET) & BT LR IR TH B
Lz bR, BERMEOSARR S, TEM (1972) 13~ 7 <) 2L O T
whD EHEE LTS L, BEIE (1975) 13z OHRC ~ 7 < D KHEHH B DO TRig\ A&
FEx2T\5b.

C OHIRO SIS LOENZERFHTHETFAD0EDE LTRD L 57O
AL THRS. SERLEIRFEOEIE»S KRt T 7 ~Omlr b5 3%, 2O
BIIEIRCHEO Ak E < /=TS h T 5. ZRLIOKEIHCHERSHZ D0,
BFEWI0ER = 7 <12 F OWEB ALK T B X 5 7T TR 2 IR OB B ~NEE 2 Fil)
TwB. FRECAEGEIOERE RS bR TEDOWHHA D REE(L O kT, [k
T, = 7= OEBEMNEEA L ) KE VD, WEOTNEE AT S, B OB
DMK OTEIE Y B0 5, ERNIRPTEEFZLLRS

EF AR I LM LT, BWRRD 225, RBEIEMC < 7 <Ok & h ik
K CRE LicEa %, HIRD X 5K TFrERcEVAETaEeTs. s h, F
% a OFEEH N~ ZF<~DREC X - T 4]=10"%emu/cc DHRExF-ToL 35 L
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TOWEIEAL (4F) 3 dF~2zxd]-(a/h)? &gk,

h ¥ A4]=10"%*emu/cc, a=250m, h=2km & 3 % &,

AF=10nT &7 v I1ITEE S Rick ELS 2 B 3

BT ENTED., KEGOXREORILERRIRED

) ) 0.lemu/cc TETAHLD 4 H» % (YUKUTAKE, 1961:

cwﬂiiﬁﬁfMMMMI —afl, 1963) 25, = OREFY MK E I 2T

wie ko F AT, EOREOTENELINE Y #H5H

PHRH LTRSS, HEROBIEN dp B kLicedsE, PIfRiOELTOIIZE

{bix dg~2ra’dpG/h Eics (FIAVXINEE, 1958). AL G BIHHE3INHEHTHH. &

BLRIED LRI DEE & LTl Y 2.6g/cm® Offinifgs T v % (Fusita and

KusHIRO, 1977). XKEFEHOFELEEAMEOFZIREL D 2.3g/cm® L HEESH TS

(YOKOYAMA, 1969a,b) 720, MENOME I ERI~ 7~ T &z bh b & HEEOH

e s. dp=0.3g/em® k&% &, dg=0.1mgal &7x%. BHIShATNZEFT

BIEOIMETH B, L Bie Ll e S A ClEb 52, BHEk X106, ES

2km 4% 250m OEETEL IWAHME, BIRSEEO < S~ rRERHITTEE
T5HE, BEEShceRATEHATE, GDHo7F -5 L FE I

6. H & N &

BEAEOTT, SRIORGHELECEFT LD, BAETRL1IETHDI I Enb, It
R Te kR A T B RS Tk ALY, 1I0ERIC b o Te W BT WA T & %F#ER D
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WET B e, KUY, 19504E195 14 O ZRILMT AR, KRETICE DT & KT S 2 Tu
Sens, BHARKEL, B 10 £1710 SRR OBE OBV - Twa EE X
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47, Anomalous Secular Variation in the Geomagnetic
Total Intensity on Oshima Volcano

By Takesi YUKUTAKE, Toshio YosHINO, Kazumi OTANI,
Eiji KiMoTo, Takafumi SHIMOMURA, and Yuichi ISHIKAWA,

Earthquake Research Institute,

We have been conducting continuous measurements of total intensity of the geo-
magnetic field at Nomashi located on the west coast of Oshima Island since July 1968
(NO in Fig. 1 and Fig. 6). In order to examine whether there was any precursory
change in the geomagnetic field before the earthquake that took place on January 14,
1978, monthly means of night time values were compared with those of other observa-
tories, Kakioka (KA), Kanozan (KZ) and Hatizyozima Island (HA) in Fig. 1. Taking
the variation at Kakioka as the standard, differences of the total intensity between each
site and Kakioka were computed and are shown in Fig. 3. The differences normaly
increase with time and the increasing rate depends on latitude. However, the variation
at NO (Oshima Island) deviates from this latitude dependence. The deviation amounted
to 16nT during the period from July, 1968 to December, 1977, resulting in the anomalous
secular variation of —1.8nT/year.

Although the anomalous secular change continued for about 10 years preceding the
earthquake on January 14, 1978, the amount of variation is too large to be produced by
the piezo-magnetic effect due to the tectonic stress supposed to have accumulated in this
area. As an alternative we propose the hypothesis that the anomalous change has been
caused by long term volcanic activity. If magma that fills a conduit running in the
WNW-ESE direction through the central cone, Mt. Mihara, had been gradually leaking
out of the conduit towards the surface, the crustal rocks that are mostly basalt would
be demagnetized. If the region penetrated by the magma can be approximated roughly
by a horizontal cylinder of 250m radius at a depth of 2km, and if the rock of the
region has lost its magnetization by 10~°emu/cc during the past 10 years, the magnetic
change of 10nT will be observed at the surface. This is the same order of magnitude
as observed. This model is supported by some other geophysical evidence, such as the
distribution of foci of aftershocks and changes in gravity. If the above hypothesis is
acceptable, it may be said that not only was seismic activity activated in the area, but
also volcanic activity had been proceeding in the deeper part of the crust.



