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AB STRACT

The Ilan Plain is lo cated at the south west ern tip of the Oki nawa Trough backarc ba sin, which prop a gates west ward into the

Tai wan orogen. From three mod er ate earth quakes which oc curred near the coast line of the Ilan Plain, one of mag ni tude 6.2 on

15 May 2002 and the other two of mag ni tudes 5.51 and 5.49 on 5 March 2005, we at tempted to un der stand the re la tion ship

be tween the earth quake mech a nisms and the geo log i cal con text. Seven seis mic re flec tion pro files col lected roughly par al lel to

the coast line of the Ilan Plain were used in this work. A struc tural fault, with a sig nif i cant nor mal fault ing com po nent trending

ap prox i mately ENE-WSW, is iden ti fied to the east of the dou blet earth quakes of 5 March 2005. Be cause this fault fol lows the

ENE-WSW trend of the after shock seis mic ity, we named it the Ilan Shelf Fault, which might ex tend to the east be yond the Ilan

con ti nen tal shelf spur. How ever, the cen troid seis mic mo ment ten sor so lu tions for the dou blet earth quakes of 5 March 2005

are of a left-lat eral strike-slip fault ing type which are con sis tent with onland GPS ob ser va tions. Hence, the Ilan Shelf Fault may

have a left-lat eral strike-slip com po nent. Based on GPS data, we sug gest that the north ern Cen tral Range block, bounded in the

west by the Lishan Fault and in the north by the Ilan Shelf Fault, ro tates clock wise. This ro ta tion is as cribed to the

northwestward col li sion of the Luzon Arc against Tai wan. Thus, there is a left-lat eral strike-slip and an extensional mo tion

along the Ilan Shelf Fault. The north ern Cen tral Range block is tilt ing north ward which may also in duce the nor mal fault ing

com po nent of the Ilan Shelf Fault. In short, the Ilan Shelf Fault could be a major tectonic and structural feature bounding the

southern end of the Okinawa Trough backarc basin.
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1. IN TRO DUC TION

The Ryukyu trench-arc-backarc sys tem re sults from the

N309° con ver gence and subduction of the Phil ip pine Sea

plate with re spect to the Eur asian plate, while the Tai wan

orogen re sults from the col li sion be tween the Luzon Arc

and the Eur asian con ti nen tal mar gin. The Oki nawa Trough

backarc ba sin ex tends from the Kyushu Is land (Ja pan) to the

Ilan Plain (Tai wan) and by ex ten sion has been cre ated within 

the Eur asian con ti nen tal litho sphere (e.g., Lee et al. 1980;

Sibuet et al. 1987; Sibuet et al. 1998). The last two phases of

the open ing of the south west ern Oki nawa Trough oc curred

dur ing the Pleis to cene (2 - 0.1 Ma) and Pleis to cene-Ho lo -

cene (0.1 - 0 Ma) (Sibuet et al. 1998). The re cent ex ten sion

phase (0.1 - 0 Ma) is dem on strated by nu mer ous E-W

trending nor mal faults dip ping to ward the Oki nawa Trough 

axis with a few me ters to a few tens me ters ver ti cal off sets

in the west ern Oki nawa Trough (Sibuet et al. 1998), which

turns to ENE-WSW trending nor mal faults in the wes tern -

most part of the trough (Fig. 1). The mor phol ogy and dis tri -

bu tion pat tern of the nor mal faults re flect that the west ward 

prop a ga tion of the south west ern Oki nawa Trough has ex -

tended into the Ilan Plain (Sibuet et al. 1998; Wang et al.

2000). Re cent al lu vial de pos its car ried by the Lanyanghsi

River and ac cu mu lated in the Ilan Plain hide the surficial

ex pres sion of the nor mal faults. Two seis mic re flec tion and

re frac tion pro files col lected across the Ilan Plain by the

Chi nese Pe tro leum Cor po ra tion (CPC) in di cate that ENE-

 WSW faults are pres ent be neath the sed i men tary cover of
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the Ilan Plain (Chiang 1976) (Fig. 2). The pres ence of that

fault pat tern in the Ilan Plain is also in di cated by mag netic

anom aly anal y ses (Hsu et al. 1996). In the Ilan Plain, se -

veral base ment faults have been iden ti fied but none have

been iden ti fied within the sed i men tary cover (Chiang 1976). 

These ENE-WSW faults are also in the pro lon ga tion of

thrust faults out cropped around the Ilan Plain (Deffontaines

et al. 2001). Off shore of the Ilan Plain, Kueishantao Is land

mainly con sists of andesitic rocks (Chen et al. 1995) with a

subducted Phil ip pine Sea plate slab com po nent, and it is

regarded as the wes tern most is land of the Ryukyu vol ca -

nic front (Sibuet et al. 1998). Seis mic to mog ra phy in di -

cates that a magma body or par tial melt ing ex ists be neath

the Ilan Plain and has moved up ward to the subsurface of

Kueishantao Is land (Lin et al. 2004). Ra dio met ric dat ing

in di cates that the Kueishantao Is land was formed in the last 

200000 years, and the last erup tion was 8000 years ago

(Chung et al. 2000).

Ac cord ing to re cent seis mic ity cat a loged by the Cen tral

Weather Bu reau Seis mic Net work (CWBSN) from 1995 to

2006, earth quakes fre quently oc curred in the south ern por -

tion of the Ilan Plain, ex tend ing from the north ern part of the

Cen tral Range to off shore of the Ilan Plain (Fig. 2). On 15

May 2002, an earth quake of a mag ni tude of 6.2 oc curred

offshore of the Ilan Plain. Then, on 5 March 2005, two

moderate con sec u tive earth quakes of sim i lar mag ni tudes

(ML = 5.51 and ML = 5.49, re spec tively) and same depths

(19 km), sep a rated only by a time in ter val of 68 sec onds, oc -

curred near the coast line of the Ilan Plain (Fig. 2). Ac cord ing 

to the cen troid mo ment ten sor (CMT) so lu tions de ter mined

by wave form in ver sion of the Broad band Ar ray in Tai wan

for Seis mol ogy (BATS) data, the three earth quakes ex hibit

left-lat eral strike-slip mo tions along E-W pla nar seismo -

genic struc ture (Fig. 2). Be cause the sec ond event of the

2005 dou blet was de tected 5 km west of the first, Liang et al.

(2005) sug gested that the rup ture nu cle ated in the east and

prop a gated to the west. Their ob ser va tions in di cate a ma jor

strike-slip fault ing com po nent in the south ern Ilan Plain.

In or der to better de fine the struc tural char ac ter is tics in

this area and to link geo log i cal fea tures to the re corded seis -

mic ity, we have col lected seven seis mic re flec tion pro files

be tween the Kueishantao Is land and the Ilan Plain, roughly
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Fig. 1. Bathymetric and struc tural map of the south west ern Oki nawa Trough with con tours ev ery 500 me ters. The ac tive tec tonic fea tures are from

Sibuet et al. (1998) and Deffontaines et al. (2001). Onland lines are ac tive faults. Lines with tri an gles are ac tive thrust faults, lines with per pen dic u lar

short seg ments are ac tive nor mal faults.



par al lel to the Ilan Plain shore line (Fig. 2). The aim of this

study is to iden tify the pres ence of ac tive faults in the near -

shore area of the Ilan Plain and to un der stand the struc tural

geodynamics in this region.

2. SEIS MIC DATA AC QUI SI TION AND
PRO CESS ING

Seven high-res o lu tion multi-chan nel seis mic re flec tion

pro files trending in a NNW-SSE di rec tion were col lected by

using R/V Ocean Re searcher 2 (OR2) dur ing the OR2-1292

cruise in June 2005 (Fig. 2). The seis mic re flec tion pro files

were designed to be per pen dic u lar to the trend of the south -

western Oki nawa Trough nor mal faults (Sibuet et al. 1998)

and the Ilan con ti nen tal shelf spur, which is a bathymetric

ridge pro trud ing east ward to the Ilan con ti nen tal shelf (Fig. 2).

One GI (gen er a tor and in jec tor) gun of 45/45 cu bic inches

was used as the seis mic source, which was fired at 10-sec ond 

in ter vals with the ship steam ing along at a mean speed of

5 knots. Seis mic sig nals were re ceived by a 150-me ter long

12-chan nel streamer with 3 s re corded length of data and a

0.5 ms sam pling rate.

All seis mic re flec tion data were fil tered with a 10- 64-

 128-256 Hz band-pass fil ter. The nor mal moveout cor rec -

tion and stack were per formed us ing a con stant sea wa ter

velocity of 1480 m s-1. The seven stacked seis mic pro files

displayed with AGC and their in ter pre ta tions are shown in

Figs. 3 to 9.

3. SEIS MIC IN TER PRE TA TION

Due to usual fish ing ac tiv ity in the sur veyed area and the 

large width of the Oki nawa Trough, it is dif fi cult to re al ize

the full geo graph ical ex tent of the Oki nawa Trough backarc

ba sin. How ever, three pro files (1292-3, 1292-5, and 1292-7) 

rea son ably cov ered the north ern flank of the backarc ba sin.

We ob served that the Oki nawa Trough cen tral de pres sion is

asym met ri cal in the study area with a steep north ern flank. In 

gen eral, the thick ness of the sed i ments in the backarc ba sin

is about 1.3 km (about 1.7 s two-way travel time, t.w.t.t.) in

the cen tral de pres sion and shal lows north ward and south -

ward in our study area. The axis of the acous tic base ment

depression is ev i dent in the north ern por tion of the pro files. 

It is lo cated in the pro lon ga tion of the wes tern most Oki nawa
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Fig. 2. Struc tural and seis mic ity map on the bathymetry back ground con toured ev ery 50 me ters. Dots are lo ca tions of short pe riod earth quakes re -

corded by the Cen tral Weather Bu reau (CWB) Seis mic Net work from 1995 to 2006. Yel low, or ange, and red col ors cor re spond to the depths of the

earth quakes. Beach balls are fo cal mech a nisms an a lyzed from the Broad band Ar ray in Tai wan for Seis mol ogy (BATS) from 1995 to 2006. Their sizes 

are pro por tional to their re spec tive mag ni tudes MW. 2002, 2005a, and b re fer to the fo cal mech a nisms of earth quakes oc curred on 15 May 2002 and 5

March 2005 at 19H06 and 19H07 (GMT), re spec tively. The thick blue lines are lo ca tions of the seven OR2-1292 seis mic pro files used in this study.

The tec tonic fea tures are from Sibuet et al. (1998) and Deffontaines et al. (2001). The two brown lines in the Ilan Plain are the lo ca tions of CPC seis -

mic pro files (Chiang 1976). Lines with tri an gles are ac tive thrust faults; lines with per pen dic u lar short seg ments are ac tive nor mal faults and

continuous lines are other ac tive faults (Deffontaines et al. 2001).
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Fig. 3. Stacked 12-chan nel OR2-1292-1 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). See Fig. 2 for lo ca tion, thin black lines are seis -

mic re flec tors and in ter preted faults. Thick black lines rep re sent the base ment of the Oki nawa Trough. t.w.t.t.(s), two-way travel time in sec onds.

Fig. 4. Stacked 12-chan nel OR2-1292-2 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). White ar rows in di cate the lo ca tions of

depocenters at dif fer ent de po si tion pe ri ods. See Fig. 2 for pro file lo ca tion, other leg ends are the same as in Fig. 3.
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Fig. 5. Stacked 12-chan nel OR2-1292-3 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). The base ment in the north ern part of the

pro file cor re sponds to the south west ern pro lon ga tion of the Kueishantao Is land acous tic base ment. See Fig. 2 for pro file lo ca tion. Same leg ends as

in Figs. 3 and 4.

Fig. 6. Stacked 12-chan nel OR2-1292-4 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). Same leg end as in Fig. 3.
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Fig. 7. S Stacked 12-chan nel OR2-1292-5 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). Same leg end as in Figs, 3, 4, and 5.

Fig. 8. Stacked 12-chan nel OR2-1292-6 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). Same leg end as in Fig. 3.



Trough de pres sion (Fig. 10). If we take into ac count the in -

ter pre ta tion of the two CPC seis mic pro files on shore Ilan

Plain (Chiang 1976) (Fig. 10), the lo ca tion of the depocenter

can be ex tended onland. Based on the seis mic fa cies an -

alysis, the high am pli tude re flec tor is in ter preted as the

north ern flank of the acous tic base ment (Figs. 5, 7, 9). The

north ern flank of the Oki nawa Trough ba sin (Fig. 10) may

thus cor re spond to the south west ward ex ten sion of the

Kueishantao Is land andesitic sys tem.

Nu mer ous nor mal faults are iden ti fied in this study, but

only a few (i.e., at the shot points 360 and 480 of the pro file

1292-2 in Fig. 4) are de tected be low the acous tic base ment.

Most of the nor mal faults iden ti fied in the north ern por tion

of the seis mic pro files (where the base ment is at a depth be -

tween 0.5 to 2.0 s t.w.t.t.) do not reach the seafloor; by con -

trast, those near the seafloor can be found eas ier in the south -

ern por tion (where the base ment is at a depth be tween 0.1 to

0.5 s t.w.t.t.) (Figs. 3, 5, 6). It might be due to the south ward

mi gra tion of the sed i men tary depocenters, as in di cated by

the white ar rows in Figs. 4, 5, 7, and 9. It im plies that crustal

exten sion pro gres sively mi grated south ward through time.

This is also con firmed by the dis tri bu tion of the pres ent-day

seis mic ity which mostly oc curs in the south ern part of the

Oki nawa Trough (Fig. 2).

Ob served ac tive or re cently ac tive small-scale nor mal

faults can not be traced from pro file to pro file, ex cept for the

Ilan Shelf Fault, which has been iden ti fied on all the seven

seis mic pro files (Figs. 3 to 9). This ENE-WSW trending

fault is lo cated south of the Oki nawa Trough rift sys tem on

the north ern slope of the Ilan con ti nen tal shelf spur (Fig. 10). 

It may ex tend east ward along the north ern flank of the con -

tinental shelf spur (Fig. 10).

As the two March 2005 earth quakes are lo cated less

than 2 km west of the Ilan Shelf Fault iden ti fied on seis mic

pro files (Fig. 10), we sug gest that these two earth quakes are

re lated to the Ilan Shelf Fault. After shocks of the 2005 dou -

blet events (CWBSN cat a logue) are lo cated in the south ern

part of the Ilan Plain and ex tend along the ENE-WSW pro -

lon ga tion of the Ilan Shelf Fault (Fig. 10). Thus, the Ilan

Shelf Fault con tains both nor mal and left-lat eral strike-slip

com po nents and ex tends from on shore to the off shore area.

The on shore pro lon ga tion of the Ilan Shelf Fault was not

seen on the two CPC re flec tion and re frac tion pro files in the

Ilan Plain (Chiang 1976), this is prob a bly due to the poor

qual ity of the seismic profiles obtained at that time.

4. DIS CUS SION

Fig ures 10 and 11a show the hor i zon tal ve loc ity vec tors

in the Ilan Plain and in Tai wan de duced from GPS mea sure -

ments (Yu et al. 1997; Hou et al. 2009) with ref er ence to the

Paisha sta tion lo cated on the Penghu Is land west of Taiwan.

The ve loc ity vec tors de scribe the mo tions of a re gion rel a -

tive to the sta ble Chi nese con ti nen tal plat form. The GPS
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Fig. 9. Stacked 12-chan nel OR2-1292-7 seis mic re flec tion pro file (top) and its in ter pre ta tion (bot tom). Same leg end as in Figs. 3, 4, and 5.



data were ac quired from 2002 to 2006 at 34 an nu ally sur -

veyed geo detic sites lo cated in the Ilan Plain re gion (Hou et

al. 2009) (Fig. 10) and in 131 per ma nent sta tions over Tai -

wan re corded from 1990 to 1995 (Yu et al. 1997) (Fig. 11a).

The GPS ve loc ity field pat tern in Fig. 10 dif fers from that

shown in Fig. 11a be cause of the dif fer ent re cord ing pe ri ods. 

Be tween these two GPS ob ser va tions, the Chi-Chi earth -

quake (ML = 7.3) oc curred in 1999 (Ma et al. 1999) which

caused an im por tant crustal de for ma tion in mid dle Tai wan

(Lo and Hsu 2005). As sev eral large earth quakes of mag -

ni tude larger than 5 oc curred dur ing the GPS re cord ing

periods, par tic u larly in the Ilan Plain re gion, the mea sured

horizontal ve loc ity vec tors re flect not only interseismic but

also co-seis mic dis place ments.

From the GPS ob ser va tions in the Ilan Plain (Fig. 10),

the on shore ex ten sion of the Ilan Shelf Fault roughly sep a -

rates a north ern re gion with very small east ward ve loc ity

vec tors from a south ern re gion with ve loc ity vec tors about

ten times larger point ing east ward to south east ward (Fig. 10).

This sug gests that a large amount of left-lat eral shear mo tion

oc curs along the on shore ex ten sion of the Ilan Shelf Fault. In 

the mid dle por tion of the Cen tral Range near 23.8° N lat i -

tude, a NW-SE trending fea ture sep a rates a north ern re gion

with ve loc ity vec tors ro tat ing clock wise rel a tive to a south -

ern re gion with the ve loc ity vec tors gen er ally point ing to -

wards the north west (Fig. 11a). This NW-SE trending

feature was also sug gested by Hsu (2001). A pseudo-rigid

block lo cated be tween the Ilan Shelf Fault and the NW-SE

trending fea ture de scribed above is named as the “North ern

Cen tral Range” block (Fig. 12). The west ern bound ary of the 

North ern Cen tral Range block fol lows the Lishan Fault. The

east ern bound ary, how ever, lies off shore of east ern Tai wan

(Figs. 11, 12) but is not iden ti fied in this study.

The ve loc ity vec tors lo cated just south of the Ilan Shelf

Fault (Fig. 10) changes their di rec tions and am pli tudes lat er -

ally. This means that the “North ern Cen tral Range” block is

756 Ku et al.

Fig. 10. GPS ve loc ity vec tors and in ter preted struc tural fea tures in the study area. Bathymetry con tours ev ery 100 me ters. The ac tive tec tonic fea tures

are from Sibuet et al. (1998) and Deffontaines et al. (2001). Pink dots are epi cen ters of the earth quakes re corded in 2005 by the Cen tral Weather

Bureau (CWB) Seis mic Net work. White thick lines are OR2-1292 seis mic re flec tion pro files. The yel low por tions of white lines un der line the

southwest ern pro lon ga tion of the Kueishantao Is land acous tic base ment. The two black lines in the Ilan Plain are the lo ca tions of the CPC seis mic

profiles (Chiang 1976). The dashed brown line cor re sponds to the axis of the base ment de pres sion. The axis is lo cated in the pro lon ga tion of the

west ernmost por tion of the Oki nawa Trough and has been ex tended into the Ilan Plain on the ba sis of the two onland seis mic pro files (Chiang 1976).

The thick black line cut ting across the white lines shows the lo ca tion of the Ilan Shelf Fault. Based on the after shock seis mic ity of the 2005 earth quake

events, the dashed black line cor re sponds to the west ern pro lon ga tion of the Ilan Shelf Fault. Fol low ing the mor phol ogy of the Ilan con ti nen tal shelf

spur, the por tion of dashed line lo cated east of the seis mic pro files cor re sponds to the east ern pro lon ga tion of the Ilan Shelf Fault. Black tri an gles and

red ar rows are GPS sta tions and ve loc ity vec tors with re spect to the GPS sta tion in Penghu Is land (Hou et al. 2009). Other sym bols are as in Fig. 2.



not fully rigid, or at least por tions of the block lo cated close

to its bound aries are de formed due to the ir reg u lar shape of

the block. The dis tri bu tion of ve loc ity vec tors in side the

block with re spect to Penghu Is land pro jected along the

strike of the Ilan Shelf Fault (N076.5° di rec tion) (Fig. 11b)

shows that the ve loc ity vec tors point east ward in the north -

ern part of the block and west ward in the south ern part of the

block. It is rea son able to sug gest that the block ro tates clock -

wise with re spect to the rest of the Tai wan orogen. If this is

true, then there should be an extensional re gime in the north -

ern por tion of the Lishan Fault, and a compressional re gime

in the south ern por tion of the Fault (Fig. 12). This inter -

pretation is con sis tent with the anal y ses of earth quake fo cal

mech a nisms con ducted by Yeh et al. (1991). In ad di tion, Lee 

et al. (1997) also sug gested that back-thrust ing oc curs fur -

ther south along the Lishan Fault as a com bi na tion of Qua -

ter nary up lift ing of the Hsueshan Range and hor i zon tal com -

pres sion. Thus, the south ern Hsueshan Range is highly de -

formed by con trac tion in the north west ern di rec tion (Fig. 11a)

due to a “lock” or a “col li sion” in the south ern part of the

block. We sug gest that the clock wise ro ta tion of the north ern 

Cen tral Range block is prob a bly due to the N309° mo tion of

the Luzon Arc against the Eur asia plate. In that case, the
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Fig. 11. GPS ve loc ity vec tors of Tai wan with 5 mm yr-1 con tours rel a tive to the Paisha sta tion in Penghu Is land. (a) Smoothed GPS ve loc ity field (Yu

et al. 1997). (b) GPS ve loc ity field de rived from the mea sure ments of Yu et al. (1997) and pro jected along the strike of Ilan Shelf Fault (N076.5°). The

or i gins of ar rows are at the GPS sta tions. The length of each vec tor is pro por tional to the ve loc ity. The black dashed line is the Ilan Shelf Fault (ISF).

The grey dashed line is the Lishan Fault (LF). The blue dashed line shows the North ern Cen tral Range block de fined in this study.

(a) (b)

Fig. 12. A sketch show ing the bound aries of the “North ern Cen tral

Range” block and rel a tive mo tions along its bound aries with re spect to

Eur asia (EU). LV, Lon gi tu di nal Val ley. The clock wise ro ta tion of the

north ern Cen tral Range block with re spect to Eur asia is caused by the

col li sion of the Luzon Arc with the Cen tral Range.



north east ern end of the north ern Cen tral Range block should 

have pulled apart from the Oki nawa Trough and cre ated an

extensional nor mal fault ing com po nent. That is why we can

ob serve nor mal fault ing along the Ilan Shelf Fault. An other

ex pla na tion is that the north ern Cen tral Range block could

have been tilted north ward that could also cre ate a nor mal

fault ing com po nent along the Ilan Shelf Fault.

To sum ma rize, the im ping ing Luzon Arc col lid ing with

Eur asia con ti nen tal mar gin along the N309° di rec tion has

caused the clock wise ro ta tion of the north ern Cen tral Range

block, giv ing rise to a lat eral ex tru sion of the north ern por -

tion of the block along the Ilan Shelf Fault. In this scheme,

the Ilan Shelf Fault is con sid ered the south ern bound ary of

the Oki nawa Trough extensional sys tem. The left-lat eral

mo tion along the Ilan Shelf Fault re sults from the clock wise

ro ta tion of the north ern Cen tral Range block. As the Ilan

Shelf Fault is lo cated south of the Ilan Plain, this left-lat eral

mo tion may fa vor a prop a ga tion of the west ern tip of the

Oki nawa Trough into Tai wan. Ac cord ing to Sibuet et al.

(2004), the west ern tip of the Oki nawa Trough has re mained

ap prox i mately above the edge of the Ryukyu slab through

time. As the Ryukyu Is lands moved west ward at a mean

velocity of 4.5 cm yr-1 in the last 9 Ma (Sibuet et al. 2004),

the west ward prop a ga tion of the Oki nawa Trough might

also pro ceed at the same ve loc ity. The clock wise ro ta tion of

the north ern Cen tral Range block and the rift ing mech a nism

of the Oki nawa Trough pro vide a sim ple in ter pre ta tion for

the tri an gu lar shape of the Ilan Plain. In other words, the

south west ern Oki nawa Trough con sists of N-S nor mal fault -

ing ex ten sion and left-lat eral mo tion along the Ilan Shelf

Fault.

5. CON CLU SION

Seven seis mic re flec tion pro files have been col lected in

the off shore area of the Ilan Plain to in ves ti gate the re la tion -

ship be tween the ENE-WSW trending nor mal faults of the

wes tern most por tion of the Oki nawa Trough and the ex is -

tence of a clus ter of ENE-WSW trending earth quakes in the

south ern part of the Ilan Plain. A ma jor ENE-WSW trending

fault with a sig nif i cant nor mal fault ing com po nent named

the Ilan Shelf Fault has been iden ti fied on each of the

collected seis mic pro files. By in te grat ing the in for ma tion

gleaned from seis mic and GPS data, we sug gest that the Ilan

Shelf Fault is a struc tural fault with a nor mal fault ing com -

po nent as well as a left-lat eral strike-slip com po nent, which

ex tends from the Ilan Plain to the Ilan con ti nen tal shelf spur

and be yond. The Ilan Shelf Fault is con sid ered to be the

bound ary be tween the south ern tip of the Oki nawa Trough

backarc basin and the north ern Cen tral Range block. The

Ilan Shelf Fault is prob a bly pro duced by a clock wise ro ta -

tion of the “north ern Cen tral Range” block as so ci ated with

the north westward col li sion of the Luzon Arc against the

Eur asian con ti nen tal mar gin.
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