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Fig. 3. The F component variation at
SH and KZ just before and after the M7.0
earthquake. 10-min mean and their simple
differences are plotted. Arrows indicate
the occurrences of fore-shocks, the main
shock and the largest aftershock. A change
before the main shock in the 4F curve

should not be a precursor to the earthquake,
because quite similar changes in the 4F’s
were repeated in the day-time period on
these three days. These might be due to
the phase delay of the Sq variation at SH
relative to KZ.
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Fig. 4. Comparison of the F component recordings at SH, MZ, KZ
and KK (Kakioka Magnetic Observatory, JMA, 100km north of KZ) during
the period from November, 1976 to July, 1977. An enormous decrease
at MZ in Jan., 1977, is somewhat doubtful, because the repeated survey
by TIT (Tanvaka et al., 1978) does not support such a drastic change.
Notice that SH-KZ and MZ-KZ show quite similar changes after Feb.,
1977.
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Fig. 5(a). Changes in the F com- Fig. 5(b). Changes in the F Com-
ponent relative to KZ during the period ponent relative to KZ during the period
from Feb. to May, 1977. from May to Oct., 1977.

WE VI 197748108 22—30H
WE VI 197841 §25—29H, 2 B18—20H

B ST, JEFILORBFZIERIIE & Bffizih & o b E20B(bE R L. &
ENE A& & &3 | o RS0 &R IS, WY 41 5 ~10 3 Boo&EE [—FEF L O
RREIE2FHY N T, BFILEOLRMEAEE Lic, AIEOBERINC L - T
HABERETAEEZORS., EIIEVITIZLHED 2/3 134T, BHREHFROM
PEFC—BEOEM AT, 0h—58 JST D F— 2% H\ e, IRV & VICIRR R £
HAMEL, 30 HIDFEHFINC X % HA .

5 @) L7728 255 AR To &WHIZELTHS. 2 AR E L ¥
TR DRETDIAE BT I K Sh Twb. PEILIHCEF LB E e
TEWTIPMMU T2 ER X b, MERA ALl » SRR EA~ELES KR
EWXOIL R B0, AR O TEMCIIT g,

#5(b) R 7745 3 L10 AMEREE LR ThD. ORI 5() MOIEA
BT LI L 52— vhmT. Hb, OB eI R4 Ul R 2w
1, BEAFTERE-TLE of. SOHBOLRINL, HEAOhEEHERML LS
KEREY I ot D& BEbhs.

SBOWENHBTTE2 A LI0A X LT, 5 5(c) Riard. bfoZ i
<, —RAIFLEIoTc X DI B2 B, & ZAPEEIUME» B REES DI, 4~5r




PR BRI O R HBET I 5 2WHZEL =) 901

Fig. 5(c). Changes in the F com-
ponent relative to KZ during the period
from Feb. to Oct., 1977. The value in
parentheses ([ ) is influenced by a
magnetic storm, and the real change is
presumed to be 2-3y larger. Notice a
positive anomaly in the south-eastern
part of the peninsula. The 1978 Izu-
Oshima-Kinkai Earthquake occurred in
an immediately neighbouring area.

Fig. 5(d). Changes in the F com-
ponent relative to KZ during the period
from Oct., 1977 to Jan.—Feb., 1978.
Actual changes at 2 points in parentheses
(L D are presumed to be 2-3y smaller
than those presented here, due to mag-
netic storm disturbances. Southernmost
2 points with negative changes are very
close to earthquake faults that appeared
on the surface.
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Fig. 6. Changes in the F component at NO (Nomashi, [zu-Oshima,
Izu-Oshima Magnetic Observatory, ERI) as compared with those at SH
and KZ before and after the M7.0 earthquake. The F component at
NO is strongly affected by the local disturbance field due to oceanic
induced currents. A co-seismic change exceeding a few gammas is not
observed at NO.

LS IR OWRHEIT X B S 00 L Mhicys. L LT 2 & AR higico
T, AT RV, FRIOERINTEIGHRAE LS e ZtLTus X ot B
A%, IMBEZCR O X ) IR R LIV DT, S5V IEEEY THE IRk
BMOFEN L L\ B LT 5.

TR - A (1978) AP ERE DTG & 5 Wi & JLHTANT 5 5 S D 2 RN A 1SN
TR Lie. FERE TR L ABCIEE LT 2 BBicEIR S hie s, = o
W ERADEMIIZCEA R SN, Ui LI hizb T 5km Bh T 313 Eiels
B LR DET, BEMZEN S D700 L. B LEoRELEE+ 5 &, BBEcH



904 HIHFE— - BIRE

6RnBEWESZ &Ik, FEICR\WTE, R &N E LTIy il
L DREN I WO EETHS.

FTE « fih (1978) 1 X19674E 62 B FYI0ERNC 1) 5 BRI O 2RIt %, Mlikd, BEEFIL%s
JUALE EHEL, BTHOEMIREE(rELDTRETHB L2 BB L. &4
HSLER D R IR 7 £ REIRREBALIC T, T ik o 0104ERICK 10y BEHAD LT
W5, fTEk - fl (1978) R DFEEE LT, ZRIUABEIRFEAAE X1 2RO s <
=0 SEE RHEL, ZOWOOMMBT I o THIA LTS, HEIF, Z0X
A 7IROE D, LR - b (1978) 12 X B KE MO KESM, "TTEI0R, 115 0fiE
WIBERIEDIR L — RT3 205, O~/ ~OE NP EREEHBEDE &4 i -
TeThEtE R R LT\ 5.

ZHhFERWTR L HBRBEWIRINTH » T, 6 RNITR I BT 0 2 RETIETA, HiE
CIEATT 250 OHBIETNC AL 5 B TH B AR L. Wa & LTRFEEE TR
H S h e &AL DR E BN 7 1523 DRIk 5 % DT, K EPFEEE 04
BhEL 5P LEWHER SWTHBELTRSE 2L b Ths.

RICVZ KB ERI R ORI S0 5 &RENE AT, & 7 KA e & 8
AT (40 E T &ERH1978) 1= Xk » CTHANL I, B (MZ) %8| (SH) %

'd%: I I I :
KZ-KK WWAW
0 i
0% — P
Mz KK fﬂvﬁﬁ\,qfA/Whﬂhw“J\/rvwvwhhAI\erﬁqfv
ot— ‘ !
10}
SH-KK ———wWMwM%AVJLﬁvVMNwvaVMﬁU
0
107
MZ—SH N--WM
0
k . , I

OCT NOV DEC JAN
1977 1978

Fig. 7. Changes in the F component at MZ as compared with those
SH, KZ and KK (after Kakioka Magnetic Observatory, JMA, 1978). No-
tice a 57 increase at MZ (see MZ-SH and MZ-KK) in November, which
remained unchanged even by the occurrence of the M7.0 Earthquake,
until Jan.
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Fig. 10(a). The F component of
the seismo-magnetic anomaly field as-
sociated with the main-rupture fault
(after SHIMAZAKI and SoMERVILLE 1978).
Unit in gammas for kJo=1x10""emu/cc/
bar.

Fig. 10(b). The F component of
the seismo-magnetic anomaly field as-
sociated with the secondary fault (after
OxapAa, 1978). Unit in gammas for kJ,=
1x10~"emu/cc/bar.

Fig. 10(c).

associated with the compound fault model.
If we can take kJ,=5x10""emu/cc/bar, the observed

1x10~"emu/cc/bar.

The F component of the seismo-magnetic anomaly field

Unit in gammas for kJ,=

decrease of 3y or so at southernmost two points near the faults can be
interpreted. Pronounced positive changes in Fig. 5(d) cannot be ex-

plained by the present calculation.
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Fig. 11. Changes in the F component at SH and KW as referred to
KZ, during the period from Jan. to June, 1978.
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48. Changes in the Geomagnetic Total Force Intensity Associated
with the Anomalous Crustal Activity in the Eastern Puart of the
Izu Peninsula (2).—The Izu-Oshima-kinkai Earthquake of 1978—

By Yoichi SAsA1 and Yoshinobu ISHIKAWA,
Earthquake Research Institute.

Continuous observations and repeated surveys brought to light substantial changes
in the geomagnetic total force intensity (the F component) preceding the Izu-Oshima-
Kinkai Earthquake of M7.0 in 1978. Observation points in the Izu peninsula are shown
in Fig. 1. At the end of February, 1977, the F component at SH began to increase, and
reached its peak value amounting to 4y in the middle of March. It then turned de-
creasing until it recovered its initial level in August, 1977. A quite similar change was
observed at MZ during the same period (Fig. 4). Magnetic surveys in the north-
eastern area revealed an increase in the F component in May (Fig. 5(a)), and its
return in October (Fig. 5(b)). Repeated magnetic surveys in the western area by TIT
(Tokyo Institute of Technology) also confirmed an overall increase of the F component
during the period from Nov., 1976 to July 1977. All these suggest that an anomalous
change in total force occurred simultaneously over the whole area of the Izu peninsula,
the general features of which are nearly the same as those observed at SH.

A 2 gamma decrease appeared for about a month from Sept. to Oct., 1977 (Fig. 2).
The magnetic survey in October detected an increase of 4-57 in the south-eastern part of
the peninsula, which neighbors or belongs to the epicentral area of the subsequent M7.0
earthquake (Fig. 5(c)). Later on, at the beginning of November, the F component at
MZ suddenly increased by 57. That increase remained unchanged even by the occurrence
of the earthquake (Fig. 7),until January, 1978.

At the time of the Izu-Oshima-Kinkai Earthquake on Jan. 14, 1978, no appreciable
co-seismic changes in the total force were observed at surrounding stations SH, NO and
MZ, in spite of their closeness to the focus (Fig. 3, 6, 7). The magnetic survey after
the earthquake brought out very large and complicated changes as compared with the
previous observation in Oct., 1977 (Fig. 5(d)). Following the method of STacey (1964)
the seismo-magnetic effect was estimated on the basis of the fault origin models de-
termined by SHimMazaki and SoMmeERVILLE (1978) and Okapa (1978).. The present model
calculation failed, however, to interpret the general feature of the anomaly in Fig. 5(d),
except for the pronounced decrease at only two points very close to the earthquake
faults. The dominant positive changes in the central part of the surveyed area are
therefore presumed to have occurred prior to the earthquake, as is the case at MZ.

The simultaneous and regional increase in the F component in the earlier stage of
1977 might have been caused by an impulsive compression in the N-S direction within
the northernmost part of the Izu-Bonin arc. Assuming the horizontal dimension of the
compressed “Izu-Block” to be 100X 100km, together with its Currie point isotherm at a
depth of 15km, a stress increment of up to 98 bars would be required to produce 4y
increase in the F component upon the center of the block. The gradual recovery of
the total force in the Izu peninsula indicates that such a stress pulse was released
during the following 4-5 months’ period. A portion of the stress might be released by
some inelastic deformation within the Izu Block itself, although the remainder might
have diffused away into the adjacent area. The said inelastic stress release should
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have caused the crustal uplift, enhancement of the micro-earthquake activity and other
anomalous events observed in the eastern part of the peninsula in early 1977.

There still remained a stressed area within the block, where the final stress release
was accomplished by the 1978 Izu-Oshima-Kinkai Earthquake. Anomalous changes in
the F component which appeared in late 1977 in the southern part of the peninsula
might be those accompanying some local readjustment of the stress increment within
this portion of the block.

No appreciable post-seismic changes in the F component were seen at SH and KW
until April, but a 2y increase occurred in May at both stations (Fig. 11). A prelimi-
nary result of the geoelectric potential observation at SH is reported in Fig. 12(a) and

(b).




