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,_�BS TRACT 

The southwestern part of the R�1ukyu arc-tre11ch S)·stem to the west of 
126<>E is obviously bent north\\1ards horizontally. The mechanism of this 
horizontal bending has been discussed in the literat11re, but it is still am­
biguous. The \\1 est Philippine B asin (\\lPB) is generally believed to be pro­
duced by spreading along the Central B asin Ridge (CBR). However, the 
CBR does not extend to the northwestern C(>rner of the \\'PB. Previous 
geomagnetic and geomorphological studies suggested that the CBR termi­
nates or is displaced at its northwestern end. Howe,1er, the detailed picture 
is still unclear. In this paper, \Ve have examined bathymetry, gra\1ity and 
seismicity in and around the northwestern corne1· of the WPB, and discov­
ered a NE-trending right-handed strike-slip fault system '''hich ca11 be used 
to interpret the h<>rizontal bending of the sot1thwestern part of the Ryukyu 
arc .. trench system. A plausible model shO\\iing h<>W the right-handed fault 
system results in the bending of the Ryt1ky11 arc-trench S)rstem is de1non­
strat.ed. As the southeastern part ot· the right-handed strike-slip fault sys­
tem, the Luzon-Okina\\1a Fault Zone, \\'hich is an obvious fault zone be­
t\\'een the Luzon and Okinawa islands, is described in terms of bath"·metric . ., . 

contours and profiles along some cruise lines. The l-1uzon-Okina\\1a Fault 
Zone is the main cause of the termination of the CBR. 

(Key words: Right-handed strike-slip t�ault system, Western corner of West. Philippine 
B asin, Ryukyu arc-trench system, Central Basin Ridge, (;eophysical Data) 

1. INTRODUCTION 

The Philippir1e -Sea plate (FigL114e 1) JTI()Ves no14th\vestwa1·ds in gene1·aJ. It st1bducts 

nc)rth�1estwa1·ds along the R)1L1kyu trench in the nortl1 �1nd a]c)ng the. Philippi11e trench in the 

\\/est. Howe-v·er, this SL1bclt1ctio11 system is inte.1·1-uptecl and there is no <.lcti\1e subduction l1t· the 
san1e polc1rity in the Taiw<:1n-Lt1z.cJ11 i·egit1n. FLit�thermc)re, the we.stern C()n1p()nent ot� the 111<.)\le-
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Fig. l. Bathy1netric 111ap of the \\'est Phi l i ppi ne Basi n  a11d its st1rrounding re­

gions. Bathymetric data are ETOPOS from Nati()Dcll Geoph)1sical Data 

Cente1· (NGOC), with sampling spacing of· S rninutes ( 1I12 degree). The 

cc.1ntour spL1cing is 1.()()0 n1ete1·s. The r1ur11bered ge.(1ll)gicctl units are: 1. 
Okinawa t1·()Ugh� 2. R)1ukyu arc; 3. Ryuky·u t1·ench; 4. GL1gua 1·idge.; 5 .  

Luzon arc� 6. Central Bclsin Ridge ()f. West Philippi11e B�tsin: 7. E.ast Luz<)n 

Trot1gh� 8. Manil<.l trencl1: 9. P<:Lla\\.'a11 trl)ugh; 1 (). Phil ippine t1-ench: OKN: 

Okin<.t wa i sl'-lnd. 

ment ot· the Philippine Sea plate i s  bl<)cked i n  the Tai\\i(lJl 1·eg ion, ancl ()n the \\'est s ide ot' the 

West Philippine Basin (WPB) there exists tl1e ManilC:t trench" £1l<1ng which the South China Sea 

lithosphere subducts eastwc:1rds to produce the Lt1zon arc-t1�e11ch syste111. Under sL1ch c<.lmpli­

cated circumstances� the no1·th\vestern corner ()f' the \\'PB, b(_)rde1-ed by the R11ukyt1 island arc, 

the Taiwan i sland and the Lt1zon island clrc, i s  cl i�egion \V·hich presents interesting structt1ral 

problems. Among these problems are the mechanis111 ()f. no1-thward h()ri zontal bendi ng (>f. the 

S()Uthwestern part ot· the R)·ukyu arc-trench syste1n and the. a111bi guity ()f. t1014thwestern exten­

sion of the Central Basi11 Ridge ot· the \\'PB. 
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The Ryuk)'U arc-t1Aench syste.m is convex t()\h/ard tl1e Phi l ippine Se(t. It i s  clear t'rom the 

bc1thyn1et1·ic 111ap (F igure. 1) that the S()Uth\\1estern part ot· t.he Ryukyu arc-trench S)1stem has a 

TI()ticeably gre.ater CL11·vatu1Ae than the northeaster11 part. The cha11ge in cur\,.ature is e.vident 

t'r()Til ctbout the 111iddle point ot· the RyukyL1 a1·c-tre11ch S)1ste1n at l 26()E. Since the bl()Ckage ot· 

the west\vard comp<.)nent ot· the m()Vement ()f. the Philippi11e Sea plate 11eC:11· Taiwan changes 

the direct i <.)n ()f this mc)vement f'1·om the n(1rth\vest t() tl1e north (\\'ang, 198.2; Wang et ctl., 
1986), i t  may be consi(le1·ed to be a cat1se C)f' the be.nding of:- the Ryukyt1 arc-trench system. 

However, it  i s  li kely· to be tl1e main c�1use f'o1· the be.ndi ng, because the scale ot' the southe1·n 

pc11 ·t ot· the Ryuky'U arc t1·ench is large, and whether the el£1stici ty· {)f the lithosphere could stand 

being bent is doubtf'ul. The1·ef�o1·e� the mechan isrn ()f. the bending still 11eeds t() be resolv'ed. 

The Central Basin Ridge play·s an impe.)rtant 1 ·0Je in the e\10Jut ion C)f. the WPB. I t  \Vas 

1·ecognized as a tra11scu1Tent f·,1ult (Hess, 1948) and I or a se.at'lc)()f spreading center (e.g. ,  Hilde 

a11d Lee., 1984; Shih,  1980). H()Wever, ho�· it  e .xtends in the north�·estern co1·ner C)f. the WPB 

t'1·<)JTI l 28()E to the Tai\\1an regi<)n is  still f'<:1r t·r()ITI clear. In tl1e. Jiteratt1re, dif't'erent authors ha\'e 

dit'fe1·ent i deas (e.g .. Karig, 1973� Agapova l,t lll., 198()� Le�·is and Ha)'CS .. 1980; Scheka et ell., 
198(); Shih, 1980; Hilde and Lee, J. 984; Svarichevsky, 1989; Svarichevsky c111d Wang, I 992). 

,i\.1nt)ng them, Hilde and Le.e ( 1984) and Shih ( 1980) suggested , 011 the basis t)f t.he magnetic 

li11eat i()ns, that the TI()1 ·thweste1·n pttrt (>f. the C B R  has been displaced al<.)ng some fractural 

zo11es t() the RyLtk)'U t1·e11ch., and Sv<:triche,1sky ( 1989) a11d Sv·arichevsky and Wang ( 1992) 

suggested, t'ro1n ge(1m()rpht)logi c<:1l anal y·si s., the:1t <:1 t'ractural Z()t1e. <)r t�e:lLt lt Z<)ne trending NE­

S W put an end to the. C BR at ab()llt l 26''E. 

In C)1·der to explctin the nc_1rthward horiz()Iltal bending of· the sc>uthweste1 ·n pa11 01· the Ryuk)'Ll 

arc-trench s;·stem and t() under·ste:tn d the behav'i<)1· ()f. the CBR i11  the \\lPB, this paper examines 

t l1e. bath)1rnetr1·, gravity· <:ltl( )mc.1ly (.lnd sei smicity f'()t· related tectonic structures i n  the north­

western corner ()f the \VPB. 

2. LUZON-OKIN A\i\lA FAULT ZONE 

Figure 2 sho�1s the t()p<)graphy ot· the north\\1cstern co14ner of' the \\'est Ph i l ippine B<1sin 

(\\lPB) c:1nd the crL1ise l i n es f'or bc1thvrnetric de:tta col l ect i ()n C( )OdL1cted bv' t l1e Pacit'ic 
. • J 

Ocean()l()gical Insti tute <)t· the Far-E�1stern B1·anch ( )f. the Russian 1L\.cadem)' of' Sciences. Fr<)m 

the bath)1metric data together with seisr11ic pr<1files, the exi stence of a thin Ltndet'orme.d sedi-

111e11t layer, \Vith a thickness seldC)ITI exceedi11g 0.1 seC()tld in the \\'PB ( M1·t)Z0\\1ski e:1nd Hayes., 

1986), is pr()\1ed. Alth<.)ugh the thi ckness ()f the sedirnent )[tyer incre(tses \Vi th in  the fan ()f. 

LinderVv1ater channel s nec11· tl1e LL1zon island (Karig e:tnd W£1ge1n<1n, 1975), the sediment l ayer is 

still too thin to significa11tly ch(;tnge the. 014iginal tc)pographic shape . The.ret'()fe� the sea bottom 

t( )pt1graphy in tl1e \\'PB can be i·egarded e:ts hc:tvi ng the. ()rigi nal tecton ic t'ecttt1res. 

Figt1res 2 thr<.)ugh 4 sh()W sev·erc.11 very l<)ng 11arro\\1 ridge.s and t1 ·()Ughs t1·endi ng NE-SW 

bet\\'ecn I 23(>E and 127t)E, ""'hich for111 a striking t'ractL11 ·aI zone. This t'1 ·actu1·al Z()ne coincides 

in ] ()C<:ttion \v·ith a displaceme11t 1ine i 11  the Phi l i ppine Se"l plate suggested by Hi lde and Lee 

( 1984) and Shih ( I  98()) b<:1sed on the rnag11et ic li nec1t ion pcttterns. F1·orn the. pcttte1·ns ot· the 

m<tgnetic l ineati()flS and the age they 1·ep1·esent, and f140111 the relation betwe.en the t�ractural 

7.()ne and the shape ()f. the Luzon isl a11d, the f-·,·G1ctu1·,1l Z()ne is ob\li C)USI)' (l 1 · ight-handed strike­

slip 1-'aul t  zc)ne. Bec�1L1se it extencls f'rc)111 the ec.1ste1·n C)f·t·sh()t·e 1·egi()n ()f� the LL1zon island to t11e 
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Fig. 2. The topog1·aphy· of' the \\1est Phi l ippin e  Basin .  Dotted l ines: the crL1ise 

l i nes f'()l. bathy metri c data C()]] ecti()n Ct)ndL1cted by Pacif'ic Ocee:tTI()}<-)gical 

I nstitute, Russian i\cade111y ()f .  Sciences� l i ne seg111e11ts: the rift-l ike \1al ­

leys; Sl) l id  l i nes: the edges t)f. elt)ngated troughs i n  the LtIZ()TI- Oki na,;va 

F<.lu l t  Z()ne sh()\\'n in  Figure 3; dashed and dotted l i nes AA'-EE': cruise 

l i 11es f()I� bath)1metric prof'i l es shC)\\/n i n  Figure 3. 

\vestern cJt'fsh()re re.gi(1n ()f. the Okin(L\\'<:l island (Figure 4 ) , this t'aul t  z.one is named the LL1zon­

Okinaw·a FaL1lt Zone. 

The bottom of the t1·oughs i11 the Luzf)11-0kinawa Fau l t  Z(1ne are situated at depths of 

5500-6000 m, and the accon1pan iecl ridges are ill(1Stly l ess than I 0()0 m i n  height above the 

tr(>ughs (Figu1·e. 3). In the t'aul t zcJne, there are sepa1·ated niountai ns  which i·ise 2500-4000 n1 

abc)ve the sea floor. I n  general, the wi dth of' this  f'au l t  zone reaches I ()() krn. This fau l t  zone 

includes the East Luzon Trough as well as the a1·cs in the Sierra M<:1d1·e Basin on the Luzon 

isl,1nd (Karig, 1975; Lewis and Hayes, 1983 ), and extends northeast\vards at l east up to the 

axis ()f the Ryuk)1U trench. Howe\'e1·, thi s faul t  zone may· extend t·urther (tl b()th ends. For 

example, on the L.uzon isl and a11d in  the South China Sea, the la1·ge Palawan-Macolod linea­

ment (Alkaras, 1968; Wolfe and Seit', 1983: Kul in ich et al., 1989) whicl 1  is situated to the 

south\\'est of the East Luzo11.Trough, may be the sot1thvveste1·n extensi<.)n c�)f the Luzc)n-Okinavva 

Fault  Zone. 
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Fig. 3. The topographic pr()f'iles AA' -EE' crossing the Luzon-Okinawa Fault Zone 
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of the elongated tf()ughs; the 11umbers represen .t the depths of' sea-f1001- in 

unit of 1 000 meters. 
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HO\\i the Luzon-Okinawa Fault Zone extends northeastwards is still n()t c lear. From the 

top()graph)1 of the sea tlO()l1 (Figure 2), it can be seen that pa11 ot' the t'au]t Z()ne. and the axi s of' 

the Ryukyu trench are ()n a straight l ine. Thus� part of the fault zc_)ne may extend northeastwards 

along the axis of the R yuky·u trench. H()�·ever, f1·om the bathymetric t()pog1·aphy ()f� the Ryukyu 

a1�c (Figures 1 and 2), \Ve can see that there is a cusp in the shape ot' the R)1ukyu trench at 

l 26()E� and the Ry·ukyu arc-trench system has 'l sha1-p turn there. This suggests that part of' the 

Luzon-Okinavva Fault Zone 1nay extend n ()ftheast\vards and submerge beneath the Ryukyu 

subduction zone. In this �·ay, the Ryt1kyu arc is divided into t�·o parts, the nc)rtheastern Ryuky·u 

arc and the southwestern Ryukyu arc. The northeastern Ryukyu arc is co1nposed of a l arge 

V()]canic chain as the i n 11e.r arc and the highl)l-]ifte.d folded f'rontal blocks as the outer arc , 

\.\1hi le the sot1thwestern Ryuk)'U arc has an apparent non-volcanic outer arc, with the \'Olcanic 

inne1· arc sti l l  being vi gorously t'() r1ned i n  the cente1· of· the southweste11n part ()f the Okina\\1a 

trough (e.g., Wang and Hilde, 1973). Kao and Chen ( 1 99 1 )  analyzed the t'ocal mechanisms of 

the earthquakes and found th(lt the st1·ess patte1·n in the subducting l ithosphere <)f' the Phi lip­

pine Sea p late beneath the northeastern Ry·ukyu a1·c is d i fferent f'rom that beneath the south­

weste1·n R)1ukyu arc. 

F1·<)1n the l ocation ot· the N E-trending Luzon-Okina\.\1a Fault Zone and the NW-trending 

Central Basin Ridge, it is obvious that the Luz.on-Okinawa Fault Zone is the. main cause of the 

termination or displacement c1t' the Central Basin Ridge at its n<lrthweste.rn end. 

3. CENTRAL TAI\\TAN NE .. S\V FAL:LT ZONE 

The frequent earthquakes in the Tai\.\1an region (Figu1·e 5) a1·e general ly bel ieved to be the 

result ot' the compl icated and i ntense interaction betwee11 the Eurasi an and Philippine Sea 

plates. I n  Figure 5� i t  i s  known that the earthqt1akes in the nc_)1·the.astern Tai\van region ctre 

assc)ciated \X/ith the no1·th\\1a1·d subduction of' the Philippine Sea pl ate beneath the Ryukyu arc 

and 1101·theastern Taivvan (e.g.� ·Tsai et czl., 1 977 �Tsai er ttl., 1981 � Wang et al., 1 994) while the 

earthqu<:1kes tc.1 the south ot' 23 ('N are associated with the eastward subdtiction of the South 

China Sea l i thosphere along the Man i l a  Trench (e.g., Tsai� 1986). Howe\1e1·, in southern Tai­

wan there exists a seisn1ic zone (its boundaries are sh(J\v11 in Figu1·e 5 by dashed l ines·) between 

these t\V() subduction systems. This seis111ic zc_)ne i�uns i11 the NE-SW direction. It can be easily 

recog11ized by tl1e contrftst of' the epicenter densit)' in S<)uthwestern Tai�·an, and its northern 

boundary i s  particula1·ly cle,1r. I t  has a width ()f' ab()Ut 50 km. Although the seism ici t)' in the 

Taiwan region is  ve.r)' uneven due t() the Cc)mplicated tectonic structure and plate interaction, it 

can sti l l  be seen that the two bounclaries of' this seismic zone (the dashed lines in  Figure 5)  

extend from the southweste1�n of'f'sho1·e area (1f' Taiwan t() the northeastern of't'shore area. These 

boundary li11es go ac1·oss the seismic bel ts along the northeastern coast l ine of' Taiwan, the 

fore-arc basi n  in the R)1ukyu arc-t1�ench sy·ste1n near Tai�·an, and the center C)f
. 

the Okinawa 

trough (the back-arc basin). 

Figure 6 sho\\1s the NS-directic)nal hypc)cent1·al p1·ofi l es of the Taj�·an 1·egion. The north­

ern and southern boundarie�; of' the NE-SW t1·e.nding se.ismic zone in southern Taiwa11 and 

their extension to the northeastern area o·f Taiwan (indicated by dashed l ines in Figure 5) are 

shown on the h)1pocentral p·rof'i l es by the inverted triangles. To the �·est of l 2 1 .5°E (prof'il es I 
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Fig. 5. Seismicit)' map of· Taiwan. The earthquakes we14e recorded and deter­

mined during 1 991 - 1 995 by CWBSN (Cent14al Weather B ureau ot' Seis­

mographic Netwo14k) operated by· Seisml)ll)gical Observation Center, Cen­

tral Weather Bureau, !vlinistry {1t· Transportation, ROC. The b()Un daries 

()f the Cent14al Tai'Ai1an NE-SW F<:1u] t Zo11e c:1re indicated by the dashed 

l ines. 
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through 6), most prc)f�i l es show clear boundaries t'or the NE-trending se.i 1nic zone. To the east 

of' I 2 l .5 ()E (profiles 7 through 12), althC)Ltgh the hypocentral distribution is c.on1plicated b)' the 

existe.nce of a B eni ot't' zone dipping tl) the north, the extended boundaries can sti l l  be co1-1-e­

lated to the pecularities ()t· the hypocentral distribt1tion . 

The southwestern extension of· the N E-trending sei srnic zone in  SC)uthern Taiwan to the 

sc.)uthwestern off'shore area c)t' ·Taiwan a11d the nc.)rthern Sl)Uth China Sea basin is  a l inear grav-
.. > .... � 

it)1 anomaly (Hsu and Sibuet, 1995 � Hsu et lll., 1 995 ) .  The Tsen -v\r en Hsi ( W :5Z. i� ) , a major 

ri\1er i n  south\\1estern Taiwan, runs alc)ng the cente14 of the seismic zone� and Coral Lake ( Jfilt J�JJ 
� ) and Tsen-Wen Water Rese1·v{1ir ( W :9:. 1j<:..J_f ) also l ie C)n this cente.r. Besides, the riv·ers in  

SC)Uthwestern Tai'vvan rttn in the NE-SW di1 ·ecti()n, \\'h ich is parallel t() the tre.nd of the seismic 



496 

.£ 
0... a) 

0 

TAO, Vol. 7, NlJ. 4, Dec·e111ber 1996 

21 22 23 

o-+ J. l-1 . .Li,.Ll _.__._.__._.,,. - . .  . ...J • -' :J..•J. 

• • 

50.-:-: . .. � •
.. . • • •• 

' . . . . . ... • ' . . . 

100-: 
-. ' 

. 
IOC•- • • 

l SC1_d. 

•• • 
• 

10() 
. 

15(1·--
200 ·. J 

-

() · 
. . · ·  . .. · 2 • .'.,. ·� 
� 

.. .. ' 

• 

• • 

• 

• 

• 

.
. 

• 

• 

• 

. � . . . . 
. � . . . 

• 

• 

• 

• 

• 

5(J , .  
• • . • • • � 

. 
-.. -: 

·.� .. · .. . , . . : .
· 

• I .. t •I ' ... ,,,. • • t 
i • • •  ••• � .. � 1· • . • . .. ' 

I O(l · :1 . 
: ' . ! 

. 

·: "t � ·�:-� ·: 
• • 

150· 
• 

2()()-- • 

• • • 

• 
• 

• 

• 

• 

• • 
• • 

• • 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• • 

• 

• 

• 

• • 

.. 

• • • 
• 

• • • 
• 

• 

• 

• 

1 

LL.LL] 

2 
• 

3 

4 

5 

I 
' I 

6 

23 

' . j 
I l)O-= 

200 

I OCI 

. 
l OC• . 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

25 

• 
·� . . ..

...

.

. 
. � . • . , .

. 

• 

• • 

• • 

• 

• 

• 

• 

26 
. ' _J 

7 

8 

9 

-� 
l 

··1 
• • 

:.t.- 1 0 
' 
' 

-; 
2001 

.l -' 

3Q(j--i 
() . - .. . 

l ()() . 

• • 

20C•_j 
-. -
..• -

-; 

30(1 � 

l 0(1 . 

-...J 
-i '>Q(" .... , 1-1 - . ... 
-

.. -
-
-: -
-

30()-= 

• • • 

• 
• 

• 
• • 

• • 

. .. • • 
, , 

/ fl. • • • • • • 

. .. '· 

I • 

• 

• 

• • •• • 

. • .. � .i',H-j- . . . 

. i ��· . 
, ... • • • 

. -
• • 

.

·l. • • 

.. 

. . 

• • • 
• 

• • • 

• • 

• •  • 
• 

• • • 
• 

• • • 
•• 
• • 

• 

• • 
• 

• 

• 

11 

1 2 

Fig. 6. Hyp()Centr,11 p 1�ofi les along the N S-di rectional zones indicated by the 

dashed Jines in Figure 5. The nurnbers above the prot'i les are l atitudes. 

zone. Therefore� we reC()gnize the NE-trending seism ic zone as a fault zone. We. refe1� to this 

seismic zone and its northeastern extension as the Central Taiwan NE-SW Faul t  z.one. Ac­

cording to the faul t  p l ane solutions in  the literature (e.g.� Chang and Shin, 1 994; Jiang, 1 994; 

Shin et a.I., 1 994), the faults in the Taiwan Fault zone are right-handed, l i ke those in the Luzon­

Okinavv·a Faul t  zone. 

I n  Figure 5 ,  we. c.an see that along the t'ore-arc basin of" the Ryuk)'U arc-trench system in 

the northeastern offshore region of Taiwan, there is an obvious earthquake bel t .  This belt 
• 

bends northwards obviously when it intersects with the Central Tai\\i1an NE-SW F ault  Zone. 
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Figure. 7 is  a sketch showing hc>w the bencling of this se is111ic bel t  is 1nade possibly by succes­

sive slips in the t·ault zone. We bel i ev·e that successiv·e slips i n  S()Tne fault  zones are. the main 

mechanism of the bending of the Ryukyt1 arc-trench syste111. 

4. NE-TRENDING FAULT SYSTEM IN WPB 

Here w·e conside14 a NE-trending 1·ight-handed strike-slip fault system i n  the north\vestern 

c<.>r11er of the \\iTest Phil ippine Basin (\'v1PB) and the surrounding areas, such as the R)1ukyu arc, 

the Tai wan island and the Luzon Llrc. Because the p late. tectonics i s  very complicated i n  thi s 

regi <.)n, the fau l t  s:y·stems are also \1ery· compl i cated. To simpl i fy· the discussion, fau l ts not 

striking N E  are neglec.ted. The Central Tai\van N E-S\\l Fault Zone is considered to be a north­

western part of� the NE-trending faul t  system, and the Luzon-Okina\�ia Fault Zone a southeast­

ern part. Figure 8 show·s the shaded topography i n  the Taiwan region. From the. shaded topog­

raphy, we can see some clear NE-trending depressional structural l ineaments. If we trace these 

N E-trending structural l ineaments (the sol id  l i ne segments i n  Figure 9), and then dra\v SC)me 

straight l i nes fol l owing the tende.ncy· ot· these l i neaments ( dashed l ines in Figure 9), then the 

straight l ines show the approximate locations of some major faul ts. It is \iery intere.sting to see 

that the boundary l i nes ot· the NE-trending seismic zone i n  southern Taiwan, and their north­

eastern extensions mentioned i n  the l ast section, are among these straight lines. These majo1· 

faults extend northeast\\'ards across the Ryuky-u arc-trench system, and south\vest\\1ards across 

the Taiwan island and the Luz{)n arc. 

It can be seen in Figures 1, 2, 4 amd 5 that the bending of .. the Ryukyu arc-trench is  most 

l)bvi()US bet\veen the Central Taiwan N E-S\\' Fault Zone and the L-t1zon-Okinawa Faul t Zone. 

(a) 

(b) 

Fig. 7. A sketch sho\\1i ng how the bending ()f. the seismic belt along the fore-arc 

basin of· the Ryukyu arc-trench system is possibly bent b)1 the Central 

Taiwan N E-SW Fau]t Zone. (a) seismi c  belt al ong the f'ore-arc bctsin i n  

the Ry't1kyt1 arc-trench system before the bending; (b) the same seismic 

bel t  at'te1· the bending.  
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Fi(v,. 9. The NE- trendi r1g depressi()n;:1] structu1·aJ li11c segme11ts (S(1lid lines on or 

near the cf,1sl1ecl lines , tracecl 1·1·()ITI t.l1e sh�tdecl tl)pogrctphy in FigL 1re 8) 

'-lll(i the c1pi11·<)X i tTI(tte 1 ()C<:tti ()Jl () f' S()Jnc 111e:�jc)1· f'(tLt l ts ( i 11dic(1ted by the dashed 

Jines). See text f'<)1· desc1·i�1ti<)l1. 
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It' \\'e put all the m�1jc)1· NE- t1 ·e11 ding 1·�1L1lts i11 the T(ti\\1(111 regi<)n (showr1 i11 Fig11re 9) and those 

in the Luzon-Okina\va F<:tLtlt Z<)ne (shc)\.\'n in Figu1·c 4)togethe1·, then a �E- t1·ending right­

handed strike-sl ip f'<:1tilt syste111 is f'(>1·111ed. Figure I() sll()WS the. ]()Cclti(_)n C)f these 1naj()f faults ot' 

the NE-trending f'<1ult syste111 �1g(Li11st the backgr()L1r1d ()t. t11c shaded t(_)p {)gt·aphy C)f' the north­

wcste1·n corne1· ot· the WPB anLl its sL11·1·<.)Ltl1di11g a1·cas. It is ir1tc1·esti 11g t<.) n(1te tl1at tl1e.se major 

f'(lLtlts 1ne:1tch the shC:1dcli t()P(Jgt-l.ll)l11· \'ery' well. f;1.l)t11 the s l1 £1c :leci tc)p()gra11hy, \\'e can see that 

the set ot' 1na�jo1· f'�tL1lts ir1 tl1e NE-t.1·er1cling t�€:1t1lt systc111'\ e:ts in<licctted by cl<1sl1ed Jines in Figt1 re 

1 (), is not C(>Inplete. In <)tl1e1· \VC>1·Js. tl1e1·e c.xisl f'L11·tl·1c.1· 111<:1_i<)1· t.<:Lt1lts \\.t]1ich have yet t() be picked 

()Ut. especi<:lll)1 in the LLtZ()t1-G�1gtt€:l 1·icigc (t1·el.t . 

Figure 11 sh()WS tl1c l(>C'-tli<�>r1s <)t. tl1e 111(tj<Jr 1·aL11ts C.)t. tl1e NE-trendi11g t�ault syste1n against 

the. background C)f' the t ·r·ec -�tir g1·<:1vity <.1r1c>1n,ll)i ir1 tl1e 11(l1·thwesterr1 Ct)1·ne1· of' the WTPB and its 
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Fig. 10. The appr()Xin1ate ] ()Catic)n ot· some majo1· f'aul ts i n  the NE-t1·ending f'ault 

syste1n against the bath)1metric backgr·ound of' the north'A1estern C()fner 

of· the West .Phi lippi11e Basin and its sur1·()U11din 

data are ETOP05 fron1 NGOC. 

• 

g regions. Bathymetric 

st11Tounding areas. Some n1aj()f t'aults t'it the pattern of the gravity an()rnaly 'A1el l .  In the LL1zon­

Okina\va Fau l t  Zone, there is a l inear neg,ltive anor11ctly .  A major fault t() the fl()rth C)f. the 

Luzon island coincides with the det·c_)rmc1tion ot· the Mani l a  trench. In the sc)uthwestern ot·t ·-

shore area of Tai'A'an, there c11·e some l inear gravity anomalies, whicl1 coincide \Vith the trend 

of the NE-trending faults in the Taiwan ar·ea. 

From the topogr<:1ph)' sh()\\l'n in Figt1re I 0, i t  is c1ea1· that the TI()rth\vest'A-1,lrd extension ot� 

the Central Basin Ridge (CBR) is truncated by the Luzon-Okina\va Fctult Z()ne. The1·et'ore, the 

Luzon-Okina\\t'a Fault Zone is the mai11 cause ()t- the te1·rni11(1tion 01· displctcement C)f. the CBR. 

From the Luzon-Okinc.l\\'a Fault zone t(1 the Tai\vc.t11 arecl, the trends of' the ma,jor t·aults gra(fu­

a l ly· change t'rorr1 NE tl) NEE. It i s  c learly i·e l ated t() the TI()t·thw·ard ho1· i zontal bending C)f 

southwestern part of the Ryukyt1 arc -t1 ·ench system (Figures 9, 10 and 11 ) . The1·efo1·e, tl1c l\E­
trending right-ha11ded strike-slip fc1ult S)'Ster11 is the rnair1 c a L1se ()f' this hc)rizont<:ll bend ing.  

5. CONCL.USIONS 

Base on the bathy1netric, gravity and seis1nicity data, \Ve hcl\le discovered a >JE-t1·ending 

right-handed faul t  ._ system 
� 

• 

1n i ts C()fner C)f the West Phil ippine Basin and 

• 
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Fig. 11. The approximate locatio11 of some inajor t'aults i11 the N E-trending fault 

system against the backgrc)und of free-air gra\1it)1 anomalies in the n<.)rth­

western corner ot' the- \\'est Phi lippine ·Basin and its su1�rc)unding re­

gions. The gravity· anomaly data are. reduced fro1n sate l l ite al ti metry . 

The data are released by Sand�1el l and S1nith (_1995),  and have sam­

p l i ng spacing of 3 mint1tes (0.05 degree). The C()ntour spacing of the 

figure is 50 mgal . 
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sur14ounding areas, including the R)1ukyL1 <:1rc-trench system, the 1�aiwan isl and and the Luzon 

arc-trench system. This t'aul t  system includes the Central Tai \\1an N E-S\\l Fault Zone, the 

Luzon-Okinawa Fault Z-one, and a series c)f approximately par,1l le.1 majc)r t-�tul ts in  this  region 

. Tl1is t·aul t  systen1 is the 111ain cause C.)f' the no1·thward be-nding of the southvvestern part of the 

Ryt1kyu arc-trench system. I t  is  a lsc> the main cat1se of termi nati(lll or disp l acement C)f .. the 

C.entral Basin Ridge ot' the \vr est P h i lippine Basin at its i101-thweste-rn e11d. 
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