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Fig.1 Location of seismic stations and epicenters
of earthquakes occurred in Hyuganada region
during the period of Nov.1976 - Dec.2001(M 26.5).
Crosses show the stations within the Hyuganada
Network. Wide

Hyuganada region, and this region is divided into

squared area means the

three sections( small squared area of A,B,C).
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of Dec.26,1986 - 2001. Squared area means the Hyuganada region.
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Fig.5 Space-time plot of seismicity of 1987 -
2001 in active zone showed by squared area
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section.
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Fig.6 Diagrams of cumulative number of
earthquakes in active zone showed by
squared area (A),(B),(C) of Fig.1 for the time
span 1987 - 2001.

Ty ZiIonTHOTay T, BEBSHIIEIL
FEHNOBRETRT, ChonEroRis8 70
v 7 DB R THEGEORIRETAND L ) ICEHT
E

A) R - ZHEMICERTI2EHR L, BEOS
FRPEIVHSEsTwE, HERIIL L, M4
TIADHBELIILALRRELHELLT, BERMIC
RBELTWS,199 L TEH L LBBOBAESRIIY
ATETVEY, ZHEMCSHT A2ERIEEDL- T
WiV, EBRETAPHRBOEE L ONEEILR
bhwn, REOIOHRBOKELHETIT 1984
#£ 8 H 7 B M7.1(132° 09.3" E, 32° 22.8' N,
H=33km JMA)H#'%»5H(HES ; 1985),

B RLBBEEHIERT, 19874 3 A 18 HIZ
RHE 72 M6.6 DHFE(132° 04" E, 31° 58" N,
H=48km JMA)%®, 1996 £ 10 A, 12 BOHRES
BINDLORELHMEERL THH, 1987 £
M6.6 ¥ &1 32° NfHiE&, 1996 £ 2 EOMENE
FEEHErESURKELHE, ZOMAOEETHICHED
REFREORANSLRBMEIHSTESL, ZOKE
TRIMEEICHRFEH OB L ) RS NGHD,
EHIZ1996 £ 5 AEIP S BREENZEN 10 A, 12

—539—



ANBRIZE-TvE, RAREEHIIERIZETY
1997 FII 2 THB XL L BELL TWw 5D,
1998 FIZEBEOLABR Y -7 M4 75 AOHE
PEREL—BHIEEIAEE-> TV, ThH0H
RIEHIIM6.9, 6.7T IHBEOKBEBROIL LFEHTFE
BIChh, HICEAICECREL TV D, 1999 ELL
OB ERERIL 1996 £ M6.9 DHRTOBER
EFRCEETHRB L TWwADT, 2000 ££1TEE Tk
M4 2S5 ADBENITE ALREL TRV, 2000
E£8 AL, MA 7S5 ADHENEEMIZIRET S
I VEBHEIPLRERIIZo TS, Th50
BRIZILALRBREHDOTERENT, M4 75 A
DOHRRBREDHEEIL 1991~1992 EDRITITHE-
Twh,

©: RCHRNLEHHFR LN LT, HE®B)
ERICHRIC 1994 EEP L REERBNFL Lo T3
A5, 1995 EHH 1998 Fizh T T M4 L EOMEIR
BLALRBNE W, 20 1998 EFRDYEDS
M4~5 75 ADRRRKELBEVRETH LI
%h,2000 ELITEISIEML 7 S AORENEE
BIIZRBE L TWa,

Rz, WEBEHOELZ B LBEFHIZOW
TETO Y 7BMOMERTRASCHAL, BIXIRT 2
DOMBEFRBEL BB RAZREY4ER, (C)
R TIEIM4 LEOBBEAFITILALRI o TwiWn
DB, AXBTIHMBORXIRE OHEEFRI
ooy, £, BOWEXE L L 2000 £33
EHLrLHBIEHIIERICE > TVAEY, BETRS
A5HFAXEBTH M5 QMRS BET A4 L, B
EETHEOREMFEI TWALEDbLRLL, &L
T, £70y 7HMOMERFRIEHEY R HE
DEBELTVELIICRR B,

3. HEEME.9, 6.7)ICEEIEL & Bhh 3R EE

BEECRAE L 1996 £0 2 20O MEMS. 9,
6.ICEIAE L CTHE~HEAMoEHBclamk %
RELEADODRTBOON o722, REWE
HIEWEIRERBFA0 BOMBOERERR 52Km B
& 28Km, 12 A ELEM 19Km, EX 29Km)i
BWT, EOREELIIFNTTCLILES LB
B ESN72(FEES, 1999, ThLORELEIL 38
mANS DI EIRTINE 45° % L2 TE
3, MHEETEL LRILHMTA/Y ImDOMHEEFTE4
L BEHEHERT, 1996 F 10 BOBREOH 13 »
ARIE 725 1995 F 9 AEHDPLBRELICFRET
CRBoTRELGBMUOEHAFEEIHI TV,
2720, COREREIX 365 BOBHEHUETH

D, 6 "y BROETF—-VETEINHDOT, £7—
FELTHHROV T r BRI S0EREL S, L
MOBEEES, 199)TRBRREERN 18 + A»
LIDEBFECHEDIE LN, SLRLIEHED
EREE, BRIELER 13 » ARI0I3 ) R4
ELBbhb,

Fig. T CEFBREIF OB E L BRGSO E
%, Fig. 8 ICHlIL#25 2001 £ 12 A ETOH
23 EMOMEFT SRS OERT, BEHOKOMELE,
EREREMYVBADI6BORGTEH LR
bHE TR L. CALDEED S bHME B4 (1
DVTR, EB I Y ARYFIRTOEBEEN
EREBbNDEENRRONIOEES, 1996),
ETORFEBIZOowWT 7O FEREOHARY
EERBA LI -EMBRARANE®%ES S5 7T,
365 BRBHEMBLEICTL, 8L IIHRLEE
VBobEBDRIEHLFLIRL D, RR/Y
MFEET 3BT L HA /Y E412DOWTHLY) 1T 1984
ELBEORELEIE Fig. 9T L7, £MH
3000mm % B X 5 BEKEOFEIL365 O BEIFHL
BEToBEENICLLBE> TV, 1995
E9AEPLOEHIHS P IZERIZLI I O LI
BoTwEONH B, 20 T CHETOBREELIE,
BREOBBHRBREECHG LY & 5 2 ELROBKA
FEH0DIT-HEEEHE LTz, 1995 £ 9
A@ED» 5% E1, E3, B4 OBEELII KX &
U RLED, 2200BBUBRL 2O 3KSEEL

Fig.7 Top views of observation vaults of
Miyazaki observatory.

W: Watertube tiltmeter,

E:Super-invar-bar extensometer,

—540—




6.7
MYEZ 6.8
E1(N46.5N) 7.1 §.6 Jfg cLﬁg,gs.zﬁ:::
B Wt R I P P Tovn ! L,\ N ./—"‘-z:::l"/"/_‘ | s
E4 (N46.5K) ==:==:=:==:==ﬁ=====§=/”
= ,__;-;ﬁ—{:\'dﬁ
E2(543.50) [T =T 1 achrhoah uhi e acha B w
"_XT M
\ Mé:ﬂzqﬁﬂﬁ Drnyf
ﬂ'\../ w :\l'\
E5(543.5 Jﬁﬁ?ﬁﬁ
ngé
Pt
E3(N |.5
EV( Ner ti &
& pRRCTAP NP b
_ b A
W A A
|| PR, | \
weommorntn “ M ” -
il

?6 77 78 7S 8P 81 82 83 B4 85 86 87 868 89 98 91 92 93 94 95 96 97 S8 S99 B B!

Fig.8 Secular variations of ground-strains and daily precipitation observed at the Miyazaki

Observatory. 365 days running mean of strains and running sum of precipitation are also plotted

in parallel.
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Fig.9 (1)Diagrams of cumulative number of earthquakes in active zone showed by squared area
(A). (2)Upper: 365 days running mean of 4 components ground-strains and 365 days running sum
of precipitation observed at the Miyazaki Observatory.

Lower : Principal strain rate in six periods calculated from 365days running mean data of three
components ground-strains(E1,E2,E3), and principal axes of strain step at two
earthquakes(Oct.19,Dec.3,1996:M6.9,M6.7).

— 542 —



Table.1 Strain rates derived from recurrence line of 365 days running mean data.

Period El(/year) E2(/year) E3(/year) El E3
@ | 84/9/1~95/8/31 9.92E-08 -1.33E-08 2.85E-07
@ | 95/9/1~96/8/31 1. 50E-06 ~-7.60E-08 1. 94E-06 Q0 15 & QO 6.8 4%
® { 97/6/1~12/31 1.52E-06 -2.98E-07 1.91E-06
@ | 98/1/1~/12/31 9.92E-09 2. 49E-07 2.24E-07
® | 99/1/1~00/4/30 3.94E-07 2. 88E-07 1. 31E-06 QD41 QD 4.6
® | 00/5/1~01/6/30 8. 85E-07 -4.73E-07 1. 33E-06 Q»9fE QD 4.7
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Crustal Movement and Seismic Activities at Observation Network of Crustal
Activities Around the Hyuganada Region of Kyushu

Masahiro TERAISHI,Fumio OHYA, Yasumi SONODA and Tamotsu FURUZAWA

Synopsis
Two earthquakes occurred with magnitude 6.9 and 6.7 at the central part of Hyuganada Sea, east off
Kyushu, on October and December, 1996. Seismic activities and crustal movement before and after these
earthquakes are examined by using data at Miyazaki Observatory, DPRI, Kyoto Univ., where 52 km and 19
km respectively apart from the epicenters of each event. Secular variations of continuous strain observations

revealed increase in strain rate at 13 months before the occurrence of the first event. The major axis of the

principal strain rate is expansion of 2.17E-6/year in north-south direction that is seven times of the value

before the appearance of this acceleration of strain accumulation. It is reported about the change after that

crustal deformations and the recent earthquake activities of the Hyuganada region, and examined about the

one with the relation of the crustal movement and the earthquake activities.
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