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Seismotectonics in the sea region from Nankai
Trough to east of Taiwan

Jiren XU *2

The Mankai Trough, Ryukyu Trench and sea region east to Taiwan are seismically active zones,
Large earthquakes have occurved frequently along these plate boundaries doe to subduction of
the Philippine Sea plate. Large earthquakes, however, have not occurred except in the Hyuga
MNada and the sea region east to Taiwan since the Nankaido (1946) and Tonankai {1944)
earthquakes. In this paper, the slab shape and stress distribution in the subducting Philippine Sea
plate were analyzed based on seismicity data and the results of source mechanism determinations

in different regions. A discussion of seismotectonics is carried out on the basis of these data and
crust deformation data.

Keywords : Philippine Sea plate, Mankai Trough, Ryukyu Trench, sea region east of Taiwan,
seismotectonios

g1 HRERE R > ¥ — R TR
22 DeepSea Research Depariment, Japan Marine Science and Technology Center

462
JAMSTEC J. Deep Sca Res., 14 (1998) 3



1. LI

W b 5 7 & GHRRIEN £ R T, PRI ATT
G (E1) T, 74V EYBIL—Hhb—F
YT T = b ADIEARRIIL 5T, MEFOEFRIBTE
EFHEAEDELREEL TS Y, AR R
AHMELWITThH L, 1944 5FE U i DE & 1946 9E ¥ i
R FEHE O S0 ES, 7l — FEESREIOMT.OL B
RIPE O R SWHERDTLARELTESY, &
BT RN E R E O R AT ST R A TR
HLAMHTALERR S,

AW TIE, SEIS-PCHEFMEN v 7 F2iaT,
SUHLT AP B AL AR I & B g, ==K
T A A FHAEN (USGS) 12k 5 CMTRSD
WM ORI, 560 498 SELEO BRI
FAF—BRURBEEDRLDF— s EHTHNTET -
Fra ZANEYIFET L — PO &AT 25 FRIEEF L
BUTRICHIEALEFL B L, Mk colbE
SRR & TS IBIE B A R PR R L

Fa VeI -

i
Ml 74 VE»#F— FOEREE 7= IR BN
(1984) & 4 L lz{kk.
Fig. I Index map showing the Philippine Sea pate and relative
mation alonge s boundarices.

Fird

2. WEERBURESFI LI UELES
L— kDA T FHE

Wik F 7 7 s EMEEMETO I Ve FiRS L —

it Aihde A 3 OB, JRCERE TR IR

BHTHD, METIEES 60 km BUERO SIS L5

LL T, —F, HREHETE, 257k

HHNZHE5 km F T, il & HFBEME TR, Nl

P 150 km £ THLARA TS, A7 7 OHH

b, HOCERTEM20°THEDIIIHLT, AMTIE

A0° A ETH Y, #ML A TSGR ERE (H2,
E3.

TR I8 &= 12 KD LR

K221

il T S |
T - .

a g L
R EEIEE

ity L
LLITRTR : o
et o
- A

VR 0 Bod = 3] BET 31 T10W RO K2 AT 27 10D
a

[ T"_'__'fl
N g airg L ""'#'Ifz:r‘_
LU g S
v g - LTI LU R 13731 15 A g e 000
EE b L4 *"-."':-—:_,'_':‘,}:'geu_l
| R P
TR i ?»"R-':\.f :
PLInE # ]
B
LIEFITIE
[
142831

(A2 Wi 7 7 RS A BB HEE (1985-1992) xR ok i
BOFERIE (b S, 1907,
Fig. 2 Hypocentral distribution and vertical sections of microearth-
quakes during 1985 1992 in and around the Nankai Trough
plotied from the composite data file by Nakamura (1997).

MU BEER R — & O BT o, B B L
W OEMRH 545, 13EAFOUITTES 200km
Z80km FTOLLERLEFTRELTED, 710>
g7 Le— ki, NI TIE A S W, sk
M G lE~, St TRl Sk~ 275km =
EARATHD I EH L 5H D ([43),

JAMSTEC J. Deep Sea Res.,, 14 (1995



L2k ]

H

[ 1% T

F3 TI54EA S 10746 £ oMM s L ML oo
Hedidlia MBI OF—FIIE S,
Fig.3 Hypocentral distribution of carthquakes (M==3) plotted
from the TMA data fle.

3. K, o, HBEORRBBOER»SERX
H B RO RS

v FORESR T AN AWM (USGS) 12k
D 1977 AE RS LA MS R L oo e oo C M T &5 4 Fe 0
T, AL 1936Er oK, bR oRR
A ORI, ESIHE N7 7B TIITENS
1994 4 2T MIIZFEA Lz, RO SRR oI
Prali e AT, 0T 1936 4E L O o =4 1,000
K, oh, AR ERERM AT MO T, Wil b
57 H G IR £ CoNLRIZ B S I H e LR
T W-afze SR D ORERERERE O T R & i i
O EMmfEEEE 4 BTS2,

Wi k77 TRELE T L— R OIS () 2L,
M L E & MO HERBRE, 19894E9 H 24 I M5.1) @4
PERRHE AL R T A D, kP i@ b KT
i GIGhlE (PED 7 40 ST L— oiiTi
EofLTwvd (Figh)e 1996 E 10191, 19964 12
NanamEEcsEd L z2moiiE (Ms 6.7) o5l
g, ki RS O R R R L, B A
T L— PR THD (R, NLEoSBENEY,
Wil F o7 AR LA oy, O A AT
DEREASE, YT A e & g
e R AT, R T4 2 A0 FHE AT H
BEATE v, PUE PGS0 o SRR ACHE & 1 ) HE IS B & 4 T
M E O R TR, IR O A S T T,
down ~dip extension oM WAt B4, Ul - Bk

JAMSTEC J. Deep Sea Res., 14 {1998

JEH 170 00 = 15 LT F1H

S T P
Ty R "
- .
_ m
_ Ko
= b
. T M
=
L)
N 1 S
X
Y
= = e s 18
g MEELEOWMPEZ L HELEDE (PH) ORTEE (19364

10954FE),
Fig. 4 Horizontal projections of P-axes of carthquakes (M==3)
during 19534619495,

e 1B

5] ' m i

13 MIELL O L S0 (TR AP (19364
1998 4) .
Fig. 5  Horizontal projections of T-axes of carthquakes (M==3)
during 1934~ 1998,

flEedeisis 34 5 2 kA b, ]IREEGE T,
TS A I i S -H i E Do Ty T, Bh
Myl e DI TH B, 7 4V E A7 L— B ogilms
T AL Y e e TR, Ho & REMO
= — ¥ TEH L, 2SS0 WTER T ok se
b

05



M-HERRE T, A FRBESICLT, AT
123 5 e B Ao down —dip extension B S5O
down—dip compression#4iZ#H 5 (E7(), b)) &
kb 7 4 ) E X7 L — POk Al b o

(a)

1938 171 Q9 — 1907 12731 2358

ot Td SAEMAITE, A TR S EEI A L
WD —0Tdh b, NMIEDIEIEEME BN L&
BELTRED, EWTRT7AVEYBRTIL—-FDAT
TS A down—dip extension 8 (160 km)

P —
1836 151 e — 1957 127 2359 NM= 26 /M= 425
" B
S T
i F T g Tl A
g LR i

66 &
s piz]Ed

BI6 WiiE RS FNEGNO PR G0 ST () ek SR CR RN Caye £ PR DDA S L B L 1 SR SR 2w =

AN - S

e

JAMSTEC J. Deep Sea Res., 14 (1499



(b)

1938 11 00 — 1897 12/31 2389

b= 428

1838 141 00 — 1508 5431 23:58 NH= 85 /N= 428
lE"u. B

an-

w:-..qp' |
A~ D R

Fig. ¢ Horizontal projections of P and T-axes of earthquakes in and around the Nankai Trough. and mechanism solutions of (he
Tonankai (1944) and Mankaido (146) earthquakes.

JAMSTEC J. Deep Sea Res., 14 (1998) 367



{ESE;' L0 B S0 — R L B M L e (www}
a - - 3 -
[ T{%H;! i
o w0 '1.':/': -
_." -
: e
o
T MAMETHRRICE 1
I:SE}'”‘-Ulﬂ—lﬂ“Iﬂ:ﬂdhhmm: E' (MY
] .'
f e .A#_._Ed L " g
| ek
-\":_E_Q
121 ‘\;' -
.
My
(t- 3 3
'\-\.\\
T () siEREE
{S}wr.r|m—1m:q:mmmﬁhlw (B T
1 T
ﬂ- e
ass-
'-.
g ’n\ .\-
owh
YN
% 3 ~ -,
v '
1Frge
(3 SEEdL
Ectiod

B7 BP0 B e P S v dd T R i (=]
(1) WL R g emab sl (2) BEERMEEE (3) driAEdp
Fig. 7 Verlical sections of P- or T-axes of earthquakes in three
areas.
a. Southern Kyusyu and northern Ryukyu area.
b. Southern Ryukyu area.
c. Northeastern area of Taiwan.

& down—dip compression ¥ (250 km) ZZbH D (4
7(e)), MITIIE R A 2Ok d Py Ak - 4T JOPE R O
YL TR B C B .

W OIER M OB IIcE s E, ANEBI SR
FRHEN PG E TOR TR 7 T, e - S
ORI (Tl $5EAiTsy (148), Zdudiill
T ETHhb,

4. KHBEEEBEOSHC L3 EE A HIEE
R HE
WK, JRCHEE S T e T LA 140850 H
368

" ]
BEPTH
[
e
i A
[
= 1:
""n- 3
: /r\ m\
) 43:/%6"1 \\
0
| wf;l'f-. I
Y -

1@ e 140

BlE 5 (FRE100km 2 T) & THOATEER,
Fig. 8 Horizontal projections of T-axes of shallow earthquakes
(depthe=100km).

(IIE) EiEde 52 A0 & 1096 58 12 I 3 H o 1 % Ms6.7 Hb
BECTOT L — PR R R 2 e &
B10t2Rd . 14984 L%, 16054F, 17074E, 1854 4F,
1944 4F & 1946 5E &0 & M7.9LL DA BRI X & 0 i b I
Wi, BRI SWiE R 7 IS BA TR, 2, 1605
SEOBE) oo RERRENR M7 72, M
BT o foy AHBEREOER D b LRI 1B (L #Y 100 45—
1504E T D, WilEieEE & Wil LR %O 50 i1,
M7 U Lo g i L mEE T LA 2 o Tuvdew, J2ii
M ORI & > T, Shd soE KBRS
o O A R A o R SR B B AR iy
vkl g,

5 L RUSHOBIRERE

ABITIE, HARED RN X S A o
F=F EIMORTE A A= X LER, S 5214989 0%
B LR EOWR AT A =8 —O7F— 5 2 TR
Prkdiote, 7 4 VE Y7 L— L OWIEEIR I 215 5
LAt 2 5 7 IARE 7 b B O RS B D oy
AL B L7z 1, il - 5 7 e e SN F coplg
WBTAEYS A5y b=y ZHW LIS o

WilE BT 7 R RO BENET A E S 2 T
Y, SROMFEMRLE LTLATIFELEEZ B,

L WMEZ s 0 w7 b= =37 FL— |
DUAAL RN LTS, GPSOF —FiZ X hif.
=G YT T b= b O DI & S oy

JAMSTEC J. Deep Sea Res., 14 (1998



an 1488 171 0:0— 1698 5/ 30 23:59

M:5~8
DEPTH
Ok
T AR ABkm
T B5T1km
T128.57km
T171.43km
T214.28km
267 18km
T B00km
J,"I.
.
20 i M= 100
120 125 130 135 140
9 FAMEE A, PR (Me=54) IR oA (1408 45- 1907 1),
Fig.® Horizental projections of fault plane of earthgualkes (==04) durdng 1498 - 15897,
158 |1 00 — 1§57 32431 258
S .
“’:“m B0 i b 7 BIF S E AR EE Xk, R (M==5.4)
T dhen T R I MR e AR RS (1408 Hi- 1907 1),
_ 1m Fig. 10 Horizontal projections of fanlt plane of earthquakes
T 18tk (M==5.4) during 14981997 in and around the Mankai
s Trough.
H=F

. 260
JAMSTEC J. Deep Sea Res,, 14 (1)



m:m ssm.fz T

E
szgmﬂ: &
ﬁ 2AiTE~03A31E
le LTE~83A31 8
 mA (O 2 BiE

! H!Hﬂ'ﬂ-‘ﬁfﬂb

F 11 GPSMEEIMM > 2 7 A2 LS ARSI ACTH S8 s r b (199795 19089E), B RRARIZE 5.
Fig. 11 Horizontal displacement veclors in Japan for the year 1997- 1998 determined from GPS Observalions.

Az hoTEY, KEhhEFEGRL (B11).
2, MEMMIZETLE7 4 VE YT L— OB
Akt A 5 7 ORI EZORHIZONT, FHer 1V E
ET Le— bR @RI TIEENTE S,
3. rédehnamEICEITAIREREE S Rt
EOPRAFNA I vIEENATHEERINE LT, KF
EFL—FE7140E /MTb—bﬁ%WMﬁM¢LM
HETy PLzih A0 THL LG REDLLSS, B
MLz,
ATRIEERSHDVE FEY S 7 4 &) T, ik -
Sz Ao FREGEOTENE, R RETH S,
JU R EB A 5 BERRTRIE, MR T 7 E Tl
LU E e E, E ARV AL, ML S
FOEKE, MRICBYARFL ARF I A EOMN
FRIEF A2 oo B B T,

H G2
ARIOEE Iz T, SIS RET e £ AT
TCAC BN 8 3 A Az Bl w2 A% B i B 7 b SEIS-PC for
Windowsds & {lidedb T 0, F o, Hyl ARy
WESERF S ok, JL LG o ool e M HE BT R 7 — & Tl

AR

T iZnd, S TERE 771 T oy
S L4 by ¥ =il L, FurF s TR
TR TEMEO % < O 2 IR I, Wl & T,

TR A RS o RO S RS L,

gl H 3k

Ai4i =5, ik oL (1997) @ SEIS-PC for Windows9d5,
Ho SRR LB ML 25 1997 E B K 2 TR, p
78, 1997

by Ok, MERLR, MAte, RHE S, i
(19970 © VR0 LEARSLNF L2 35103 5 0B F ML 2 ansT g
th, SERB AR JEARTERT R4, 2402 B-1,1-20,

EF 2 0 (1938) @ MEoHbgs, AN,

Rl LD (1995) @ H AROHERTR A5 2 & — o
o . BELSINRN

(HER2 B0 . 1998417 1 1011

JAMEBTEC J. Deep Sea Res., 14 (19935



	南海トラフから台湾東部沖までの広域におけるサイスモテクトニクス
	1. はじめに
	2. 地震活動及び震源分布によるフィリピン海プレートのスラブ形状
	3. 大，中，小地震の発震機構の結果から推定される応力場の地域的特徴
	4. 大地震震源断層面の分布による未来大地震震源域の推定
	5. まとめ及び今後の研究課題
	謝辞
	引用文献




