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ABSTRACT 

The nature of the plate boundar)'· between the Eurasian a11d Philippine 

Sea Plates changes from subduction to collision along the northern exten­

sion of the 1\ifanila T1·ench, north of 21°N, offshore southwest Tai\van. To 

det.ermine \\'hether the collision-formed deformation front passes through 

the Tainan Basin, a region ()f petroleum inte1 .. est, seismic profiles that cross 

a proposed ''deformation front'' are interpreted. However, only a ma.jor 

normal fault, that is a growth fault that forms the north,ivestern side of a 

tilted horst structure can be positivel)· identified. r-fhe nature of this nor­

mal faulti11g is also supported by the modeling of gravity and magnetic 

data. 

The observation of 011ly tensional faults in the Tai11an Basin suggests 

that the deformation t"ront is located to the S(lutheast, near Kaohsiung ()r 

even further to the south. 

The economic basement in the Tainan Basin region, defined as pre­

Tertiary rocks that u11derlie the thick Tertia1 .. y sequences alc>ng the seismic. 

lines \ive examined, maintains a depth of 3 to 5 km in a tilted horst-like zone, 

kno\vn as the Central Uplit"t, and deepens in either direction away f"rom it. 

The thick Tertiary deposits provide excellent potential fo1 .. source rc>ck and 

seal. Petroleum exploration in this area should be directed toward gener­

ating prospects related to normal faulting if struct11ral cl(>Sures can be iden­

tified. 

(Key words: Deformation front, Tainan Basin, Seismic data) 

I. INTRODUCTION 

. The. 1\1a11i1a T1·enc h is tl1e tec tonic bt)uncla 1·)1 betvveen the Eurasian a 11d Pl1 i l  ippine Se,1 

Plc1tcs. The ma11ner in wl1 ich i t  extends no1·th o·t· 21°N h<:ts bcc11 the t()p ic C)i� 111uch debate (e.g .. 

Bi(]. 1972; Ka1·ig, 1973� B()vvin et c1/., 1978� Lin and Tsai ,  1981, Page ancl Suppe., 1981: Hayes 

clnci Lewis, 1984� Lu11Lihe1�g er c1l . •  1991; Chen and He)� I 992). Orie ()t. the 111c)st 1·ecent p1·()pt1-

s itil)ns 1·ega1·di 11g tl1e n<)1·thern cx tcn s i ()n c>t' the tre11c h is that it closely ·t'(lllc)WS the trclct� [tS 

1 Institute of Applied Geophysics, National Taiwan Ocean University, Keelung, Taiwan, R.O.C. 
2 Offshore and Overseas Petroleum Exploration Division of the Chinese Petroleum Corp. Taipei, 

Taiwan, R.O.C. 
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suggested by Letouzey and Sage ( 1988 ) , such that the. deformation front changes its direction 
from northw·esterly to northeasterl)1 near 22.0N and passes through the Tainan B asin as the 
collision zone of the tWl) plates (Figure 1) (e.g., Huang, 1993 ). Typical trench topog1·aphy is 
not identifiable he.re because. the nature. ot� the plate boundary changes from subdue.ti on to arc­
continent collision north of 21°N (Biq, 1973; Suppe, 1988; Teng, 1990) .  The deformation 
t�ront produced by this collision can serve as an indicator to trace the tectonic boundar)' in the 
region offshore south\vestern Taiwan. If the deformation front, such as the one proposed and 
shown in Figure 2 (e .. g., Letouzey and Sage, 1988; Huang� 1993) does exist within the Tainan 
Basin, its geological implic.ations must be different t�rom those presented in some previous 
studies (e.g., Hu, 1988) . Eclrlier geological \V'Orks related to petroleum exploration generally 
have recognized that the B asin contains pre\1alent normal faults (Hu, 1988) and int'erred that it 
has been under tensional stress since it was formed in the Oligocene. If the collisional det'or­
mation front has indeed mig1�ated into the B asin, it \Vould imply that the thrust-fault systems 
could have se.riously aft�ected the way that prospects or c.losures of oil reservoirs have formed, 
and at the compressional stage in the history· of the ev·olution and de\1elopment of the .Basin, 
they should, therefore, present a different scenario for prospe.ct generation from that vv·hich is 
currently bel ieve.d. 
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Fig. 1. Regional map of Taivvan. It has been suggested that the C()llisional 
deformation front (after Huang, 1993) associated \Vi th the Manila Trench 
passes through the stud)' at�ea in tl1e. Tainan B asin which is roughly' out­
lined (Hu, I 988) . 
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To determine and e\laluate the nature of the collisional deformatic)n frc)nt in offshore Taina11, 
seisn1ic profiles and potential-field data acquired in the B asin 'A'ere analized and interpreta­
tions were made. The tectonic implications of the faulting related to the northern extension of 
the Manila Trench are alS() discussed in this paper. 

2. REGIONAL GEOLOG\T AND TECTONICS 

The Tainan B asin is located in the northeastern corner of the South China Sea, in \:vater 
depths shall0'"1'er than 2000 meters (Figure l ). The formation of the Tainan B asin was relate.ct 
to the second stage of' the seatloor spreading of the South China Sea Basin in the early Late 
Oligocene (�Ho, 1982; Ru and Pigotte., 1986; Liang and L.in, 1990).  A series of northeast 
trending normal faults pr()duced the asymmetrical pattern of grabens and horsts due to a re­
gional tilt, characterizes the structural style l)f' the Tainan B asin. The Basin consists of three 
structural units: the North Recession, the Central lTplit't and the South Recession (Figure 2:> 

<:Tsao and Chang, 1988) .  Althc)ugh the Tainan B asit1 11ecei"\1ed abundant Tertiary sedime.nts 
and deepened during the Miocene, such de\'elopment and deepening 'A1as hindere.d and eve.n­
tually tern1inated when the collision bet\\1een the Philippine Sea Plate and the Eurasian Plate 
initiated in the Pliocene. In fact, the episode of collisi()TI, which has been one of the most 
important tectonic events in the 1·egion of Taiwan, resulted in the uplift of the islands. 

The oldest strata recov ·ered from wells drilled in the Tainan Basin have been dated as pre­
Oligocene (unpublished data fr()m wells). Cretaceous rocks are dominated by nonmarine sand­
stones alternating with shales, and are (1ve.rlain directly ' by Oligocene strata (Chuang et al., 
199 1 ). B ased on magne.tic data (Pan, 1968), total sedime.ntary thickness can reach more than 
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Fig. 2. Three structural units appear in the study area: N()rth Recession, Central 
Uplift, and South Recession. The 1najor faults sh()Wn include Yichu, A 
and B Faults, all 1·elated to the development l)f the B asin. (at�ter Tsao and 

• 

Chang, 1988) 



508 TA 0, V(Jf. 7. ;v(J. 4. Del.·e111/Je1" 1996 

7()()() to 80(.)() m. The S()u1·ce of the sedime.nts of the Basin has mainly be.en the Central Range 
of· Tai\\1an sta1·ting in the ·r1ioce11e (Ho, 1982). 

3. DAT A AKD 1\!IETHODS OF ANAL \'SE-S 

Tl1e. seis1nic l ine.s <:lvc1 i l ,tble in this stt1d)1 \\'ere (1cqui1·ed vvith a 240()-m strea111er (_)f 96 

cha11nel receive1·s 1naint'-1i11ed c:tt ::t depth (}f. 12 m belo\\' sea level. A11 Glir-gu11 ctrray at a \\tater 
depth ()f. 5 m was shot ev·ery 25 111. Li11e. spacing ()f. the survey r·anged f:-rorn 4 to I() kn1. The 
g1·a\1it)' and magnetic data simul ta11eously acqL1ired in  the seisn1ic survey were used in f�orward 
and inverse modeling t() C()nfi1·m seisrnic i11le1·pretati(1ns. The seismic pr()f.iles \Vere processed 
tC) 48-f'old mig1·ated sectit)nS (lt the f'<:tcilities of' the Chinese Pet1·0Ieum c()rp()l-ati <.)n . 

Grav·ity· data were t'i1·st reduced t() t·1·ee-air g1-a vi tv, t·ro1n which 1·esiduG1l and i·egi()11al maps v .I .._ 

in turn \Vere gene1·ated. The gra\1ity residual was use.d tC) infer· the sha l lower sedi1ner1ta1·y 
strt1ctt1re vvhich overlies the. basen1e11t. The S<)f.t\va1·e package SAKI, develc)ped by the United 
St,1tes of' Geological Survey was ad()pted he1·e t(l co1npute both the thec)re.ticc.11 g1·a\1ity and 
n1agnetic values <.>n the b'1sis ot· <:tn i11itial 1nodel obte:tined fro111 seis1nic i 11terpretations. The 
density of the Cretacec)us ec< .)nomic base1nent \Vas assl11ne.d tc) be 2.67 gm/cm3, and each 
strati graphic. layer was assigned a val  Lle C)f. density \\1h ic h wets CC)n verte.d t'rt)tn the i 11ter\1al 
vel()Cit)' t'o l lowing the f'orrnula 1·= 0.3095V().25 � where r is density, and V is intervc1l velc)city ( 
Ga1·dner et ctl., 1974'). 

If the. dit't'erence between the observed and calcL1 l ated values exceeded a p1·e-defined limit, 
ffi()difications were m(;lde to eithe1· the de11sity \ialues C)I- the m()del., �1nd the con1putc1ti()n \Vas 
repeated until the dift.e1-ence t'cl l  \\lithin the p1·e-defir1ed values. The in\icrsio11 technique \Vas 
a}S() applied in order to f:-L1rthe1· ret'ine the mc)del. 

The n1agnetic d<:1ta, C)n the ()the1 · hand, \\'e1·e 1·edL1ced t<.> the residt1a] anc)1n�1lies at"'ter sub­
t1·,1ction ot· the Inte1·natic)fl£;ll Gec)m<:tgne.tic Ret·e1 ·ence Field (IGRF) and the reJTI()\'�ll at· diu1·nal 
va1-i<:tt ions and regitinc:tl tr·ends fr()t11 it. Dit1rnal v'a1·i �1tions \Vere ()btained t'rc)JTI the 1·eco1·ds 
Cl1 l lected at Tse.ng v\le11 Station. The pa1·a111eters cldC.)pted in the inagnetic 1nodeling i11clL1ded a 
t()tal 1:-ield intensity (.lf. 438()3.7, an inclination of:- 31.2° and a dec l ination ot· -2.36°. The tl1e<)­
retical magnetic values were C<)rnpute.d and compared \\1ith the <)bservcttions. Because. ot· the 
absence ot· c1ctt1al measu1·ements c_)f magnetic suscept i bi Ii ties'\ Glpprc1priate values t'ro1n gene1·al 
publications (e.g., Telt.orcl et {l/., 1976) vve1·e adc)pted and assigned to sedin1enta1·y lc1y·ers and 
the economic base111e.nt. It· a signif�icant mis1natch \V(LS f.()Und, the susceptibility \ia}ues <)r the 
model \\1ere 1nodified ar1d the ffi()deling pr()Cedt11·e \\l<:ls 1�epeated Ltntil the dit't.e1·ence. bet\\1een 
the theoretical and ()bse.1 ·ve:1tional valL1es fel l  \\'ithin cl p1·e-det'i11ed l i rnit. The inversi()n tech­
nique was emplO)'ed tc) c)bt<:tin the ·t·ina] 111odel usecJ in this study. 

Mc)st seismic l ines used in the inte1-pret£1tion of· the structu1·�tl and st1·c1tigraphic f'eatures in 
the study area c1·oss the hypothesized cc ) l ] ision<:1l de.f 01·rn<.1tic>n t·1·c)11t. The c:tge. C)t· e.ach sei�.�mic 
l1c)rizon was identit.ied thrc)L1gh cor1�elation \vith 11e(;1rby seisr11ic prot'iles fo1· which vel(>city and 
depth int'c)rmation are available t'rc)JTI well logs (lll1ng Li11es 12 '-Lnd 53 (Figu1·es 3� 4 a11d Table 
1 ) . The (1dd-numbere.d p(l.rallel seisn1ic lines, except t·cJ1� Line 27, t:11·e i·oLtghJ:y· perpendict1 lar t<.) 
the trend of the prop(_)Sed "def'ormation t'r<)nt" and are tied to even-numbered perpendicul ar 
l ines. The traced horizons show varied acc)ustical cha1·acte1·: tro1n st1·ong 1·etlections \V ith good 
continuity to p(.l<.)r retlectiqns \Vith discontinuity. The <:tuthors co11centrate their· interpret.ations 
11ea1· the structure C)f. the "det'orn1ation t'ro11t ,, . 



l\. \V 

SP 1 
0.00 

0..50 

1 .00 

1.50 

2..50 

3.00 

4.00 

4.50 

5.00 

1 

I I 9.. [ 

i:4lle11 T. C�he11 & Ytt-Lil7.l'Z/? Yl111g 

12 0 .. F. 
! 

! 
1. � 

\ \/t_ ' .. : ' .... , ' f 'A l'r · .. \ · \ , .\ \ \ ""- ·-::·:�; , ... "" i\N 
\. \ . .. . . \ \. \ \ ' ... \ \.. \ 

·� . \ "\ \ '\\ .... '\ \ .. ".. \ � ;.  \ . , i:\'- l \ \ \ .. . ... .... \ . \ \'•' / .  
\, \ ·

..... -.... . 
\ .. , \ ·, / / i . \ \ .. \ \ \ \ \ \ �· ..... / \ \ 

\ ' .\ \ \ \ \\ \. \ \,..... .. �(·\ ,,.( \ •. \ \ \ ,..,'>(· \ ;. ...-\ 
\ ;' \. .. ·.. \ \........ \ \ ,,;\ '. \ \ \ \ \ \ ,,, ... ··' ·, ,,,. \ \ \. \ , \ ·.. . , .. .\: \ -'\ .. \ \ J \ \.. >,,,,.. \. / . .. \  \ .. ...\ \ 

'· \ \ .. . .  ·\ ... ,,.\ \\ ' \ �· . ,.,, . . . \ . _.- I \ ..-··' '- ' .., ·' \ . ..._ .\ · .. ..... ,,. \ ·. ,, \ ' . \ S /  . ... ..... .. . . \ .\ .  \ -.. . . . . -:::, 'v/ /. \ · .. { \ . ·. , _, '? ( -
\ .. ,4' \ . . � . . ..-.:-:-. � \ () s .. \ . ·. . . ..... . ' HT U ',r , " ,, \ \ ,\ \· \ ·. · ... _ ,, ':,.·" '\:,:;; . 1  - · r" G 'f. , ,,,.,. . •  \ . \ \ . t\\- • .... • • \/ \ \ ', \ \ � "'' � .. � ;- ·" 

\ /,... \ \ \ ("� 
� � .... ...-1 ... \ .. \ . \ / ··' " ,.,,·· / • .; \  ·. \ · . ..-.,, •• �,. \ \) \ \ 

' t"' -::-: '"'" . "" ·. ·. • \ \ ,,, <· 
.r-. / ·.... \\ \.. .,,.. '/., . � ,."' I C� / \ ' ., ''"".. ( , . :,: \, 

, ' 'r. ,,,,, � �  - � I ,,,,. .,,,. .,,,. ,,, ,·, ,,,,. '· ,,,v . ;...: .... ,....� ,,_ ·� / / "' I .:,, '..-:· -:> <"'.,. .J� .,.... <· (• ,. , .::,. '.> . ' ..... . -. I ' .... ....;. ._,,,, ,. ...... ,,,. . ?  ,J'o ' 
-�' . � . ,;;: I •\:" .::::' I 

i::- i . <' .:::" I �.._; I 
" ' 

' 

' • 

• 
I 

' ' 

• 

20 

\ \ 
I 

) ) \ <-' 

�'� 
40 krn 

12 l 0 E. 

;' ' 

/ 

..,.,o N .,_ l 

Fi«?· 3. Location map of seismic lines and wells in the study area. The projected 
trace. of the det�o1·mation tro.nt is indicated by· the bar

.
bed line. 

\.\ cll-8 ,., cll-6 LINE-53 
\';cl I- I 

509 

SI., . ', 

I 4Q 80 120 160 200 240 280 320 360 400 440 480 501 SP 

40 80 120 160 200 240 280 320 360 400 

• 

FilJ.4. Seisn1ic Line-53 \Vith well locations indicated. 

440 480 501 

D.00 

0..50 

1.00 

1.50 

2.50 

3.00 

3.50 

4.00 

4..50 

5.00 



5 10 TAO, \'ol. 7, No. 4, December 1996 

Table 1. Stratigraphic boundaries based on sonic logs. 

Age 

Top of Pliocene <:M.) 

(Sec.) 

Top of Oligocene 

Top of Cretaceous 

Well- I 

1133 

1.1 1 

1825 

1.66 

3117 

2.50 

3241 

2.57 

Top of Jurassic 3584 

2.78 

Well-6 

1175 

1.13 

1890 

1.69 

3435 

2.73 

4007 

3.02 

Well-8 

1160 

1.14 

1812 

I .66 

3595 

2.73 

402.4 

2.97 

4. DATA INTERPRETATION 

The ''deformation front'' (Huang, 1993) along each seismic line \\1as identified and exam­
ined in this study. A northwest dipping fault within 10 km to the southeast of B Fault extend­
ing upward to the top of the Plioce-ne is observed along the northern edge of the structural high 
of the Central Uplift along Line-3 (Figures 2, 3 and 5). A similar feature is observed along 
other profiles up to Line-15 westward (Figt1res 6-1 l ). The discontinuity of the reflectors 
below the curved strong reflector ( 1.6-1 .9 sec) between those strata of the Quaternary and 
Pliocene age suggests that the northwestern block subsides relativ·e to the southeastern block 
well into the Quaternary. The seismic character of Quaternary sediments maintains a high 
continuity with medium to high amplitude. Generally, reflections deteriorate down\�iard through 
the entire section. The strata of the hanging wall are thicker than those of the footwall, charac­
terizing a growth normal fault. 

A strong reflector can be observed on the. top of' the acoustic basement (deeper than about 
5 km con"'erted from rms velocity) and forms a dome structure beneath the unconformity· at 
the top of the Cretaceous strata in the footwall from Line-3 to -15. The uplift of the basement 
causing the dO\\lnward movement of the northern block might have been related to the re.­
gional tilt dippi11g to the south. The tilted horst-like structure corresponds to the Central LTplit't 
zone, and the northwest-dipping normal fault is the B Fault, separating the Northern Recession 
fro1n the Central Uplit"t (Figure 2) (Tsao and Chang, 1988). 

The strong reflection at the top of the acoustic basement deepens to 4.3 sec or more along 
• 

Line-5 (Figure 6), �·hile the strong reflection at the uncont .. ormit:y· betwee.n the Quaternary and 
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PJiocene se(1 irnents sh<.l1l<)WS t<) 1.4-1.7 sec. Tl1e ()nlap <)1· d()'W' 11le:tp <.1n the b()t1nd::1f)/ reflec­

t i ()JlS i s  evide11ce ()f. the u11c<)nf'l)t·111i ty. Scis1nic· arn11l i tu des \'a1·),. th1-0L1ghl)Ut the sect ion, wi tl1 

med i t1m to poor continu i ty \V i th in the M ioce11e �111d Oligc)ce11e st1·<:1t<:1. T he th ickened stra.ta 

f' 1·()t11 tl1c M ic)cene thr<)ugh the ]()\Ve1· Quaternary in the hal t'-gr(1ben has been c<.lused by the B 
Fa t1 l t .  

On Line 7, the ''def'o1·mati()n ff()nt" i s  locc1ted <.tt sh()t poi 11t 760� whe1·e the north\�est­

d ipp i 11g f'au1t cuts tht-()Ugh the unconfor1n i ty bet\\'een the Q uaternar)' and P l iocene sedin1ents 

and c<.tuses an off'se.t ot· �lt least 1 ()0 ms (Figure 7·). The natu1·e c_)f. the normal t'ault is ver)' clear, 

the he:1nging vvall having m<)ved do\Vll'Nard rel(:ltive to the t'ootw<1ll. The s t1·ong reflect ion at the 

t()p C)f� the doming b<:1serne11t deepens furthe1· t() ab(lUt 4.5 sec f�rom L ine 5., \\lhile the strong 

1�eflectic)n fr()ffi the unco11f()1�1ni ty between the Quatern�lry a nd Pl iocene beco1nes as shallo'W· as 

I .2 sec .  

The prop()Sed ''def()r111ati()n t'r()nt" is  located ttt sh()t point 940 a}()t1g se isn1 ic Line-9 (F ig­

Ltre 8). The c_)bse1·\ied normal f'at1lt dips northwest and was active a t  lectst t1nt il  Recent.  The 

aC()UStiC basement has a gentler slope here than i n  ne ighboring prof'iles to the not�theast . rfhe 

top ()1· the basement re,lcl1es 4 .5 sec, and t he s trong  reflect ion s  a t  the ba sal Q t1aternary 

unC<)n1:-or1ni ty re\1erse the r i s i ng tren d  toward the southwest� appearing, in fact, so1ne\\1h(lt 

c1eepe1- than ()n Line 7.  

The f'ault ing a}()ng the ''deformc1t i()t1 ·r· 1-011t'' ()f. L ine- 11 (Figut�e 9) i s  (_)f. the nor1nal type; the 

�1pparent ()f.fsets of uncc)nf·or111ities a}()ng the t·aL1lt plctne decrease f�r<)ITI 50() n1s at the top of the 

Crctace()US t() only· a sl ight 111agn itucie f'or the Qu,1te1· 11<.11·)' sedi 1nents .  Apparently. the growth 

fau 1t wa s act ive until Recent .  The tc)p of' the <lCC)tist i c  basen1ent is rc,1ched a t  4. 7 sec 2tnd 

co11ti 11ual ly deepens  west wc.11�d . 

The ''def<)1·mation front'' tre11ds S()Uthwest\V·a 1·dly· an(1 cr{1sses at s}1()t p(1ints 980 a11d 920 

along L ine-13 and Li ne-15, i·espectivel)' (Figu1-es I 0 and 11,) .  Whi le the strong 1·et'lector �lt the 

tl1p of, the acoL1stic basement i·eaches almost 5 se.c in Line.- 13, i t  i s  not clearly observed in Line-

15, p<) ssibly beca use i t  i s  tot) deep f'or the 5-sec. records to s how . The oft'set {)f' the strong 

reflcctic)ns of uncont·orn1ity at the top of the C1·etace<_lUS maintains about 4()0 ms (f'rom 3.2 sec 

to 3.6 sec) along the fault plane in both prl)f. i les. 

The normal fau l t  is no longe.r ()bser\1able near the prl1posed locations of the ''deforn1atic.)n 

fro11t" at shot points 720, 4 70 a nd 2 1 0 along seismic L ine.s 17, 19 and 2 1 , respecti vel)' (Figu1·es 

3 and 12-14). The reflect ions f'rom the u nC()nf'orm it ies i n  these seismic lines have deteriorated 

arid \VC�lke11e.d C()tnpared to the prof' iles i n  the northeast \vhich inay have to d<) \Vi th the acotts­

tical properties t)f. the sediment deposited i n  deeper water. No significant offsets due to norm,ll 

f�tulting can be positive!)' identified as in pr()f� iles to tl1e Ill)rtheast .  

The deeper water and steeper slope ot' the ocean bott()ffi t()Wa1·d the south i n  these p1·ofi Jes 

reflect the shift t·ron1 the continenta1 s helf to the s1ope . A trough-l i ke t'eature more than I km 

\vi de i s  t�ound bet\veen sh()t p<) ints 130 and 2 I 0 along Line 2 1 .  

B()th f(1r\vard and inv·ersed modeling 111ethods ot' g1·av i ty and magnetics \\lere applied to 

each seisn1ic prot,ile a nd C)ne typical case is presented here tl) illustrate how the n1odel w�ls 

imp1·() \1ed t() better fit the obsc1�ved data . The i 11terp1·cted r11odel based ()11 sei smic Line 3 (as 

sht)\Vn pa1ily in Figure 5'-t) yie.lds a gene1�a1 111a1cl1 between the calc L1l�1ted c:111d obse1·ved r11ag-

11etic va·lues i n  the 1'orward rn()de l ing but, on the ()ther hand. the. calcul�lted gra v ity is h igher to 
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the north and lo\ve1· tC) the SOLtth tha11 the C)bserv·ed gravity (Figure 5b). Subsequently, the final 
improved model with an excellent match was obtc1ined at·ter in\'ersic)n w·as performed (Figure 
Sc), by which the density (f'ron1 which the velocitj' could be converted) and susceptibilit)7 were 
slightly rev·ised, and the shape C)t· the initial model is almost tinchanged. 

The excellent match ot· both gravity and magnetic data in the present model calculations 
in forward modeling are alS() found in all othe.r profiles and supports our seismic interpreta­
tions. Slight model adjustments were normally made at the top of either the Oligocene or 
Cretaceous strata, and accordingly, localized n1isfits often reflect small, irregular structures 
within the strata. 

5. DISCUSSION 

The se.ismic data presented in this study clearly· sho\v strong evidence. of a major normal 
t·ault along the northwestern edge of a structural high, but no evidence of compressional struc-. 
tures. In particular, the ''det'ormation t'ront'' caused by collision along the leading edge of the 

Philippine Sea Plate does not pass through the Tainan Basin. The extension-induced no11mal 
t'aulting occurring since the Cretaceous (Ho, 1982� Ru and Pigotte, 1986; Liang et al.� I 990) 
may· hav·e affected the development of the Tainan Basin until Recent. Grav·ity and magnetic 
n1odeling conf'irm the existence of· normal fault dipping to the northwest. The normal fault 
1night be the NE extension ()f. the B Fault� which separates the Central Uplitt: from the North 
Rece.ssion (Figure 15 ) .  

119· -40' L 120' 1r I·: 

) 
-· ---·· .. -

23- o· !\ 

22" 40' !'.' 

120° o· F 

Fits· 15. Depth structu1·e map of the economic base111ent at the t()p ()f. Pre-Ter­
tiar)1 i·ock based on the finalized model of potential-field and seismic 
14eflectioh data in this stud)1• Co11tours a1·e depth beneath sea level in 
k i Io 111e.te14 s . 
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The. values ()f susceptibilit)', velocity and density adopted i 11 each laye14 in  m<)deling vary 
f'rom l ine to line and may· retlect lithologic  inhomogenieties due to contrasting dep()Sitic)nal 
envi14onments. As for seismic velocity, it is t'ound that the ()Verall 14ange C)f. interval velocities 
is comparable among the data based on sonic logs and those derived t'14om stacking \1el<)cities, 
while the averaged model velocities of each laye14 conve1·red from density on the basis ot' 
gravity inversion are somewhat higher (Table 2) .  Furthermore, velocit)' anal)1ses during p140-
cessing show that \1elocities te.nd to i ncrease laterally tO\V£:trd the southeast .  such a trend of 
increasing velocity implies that either the compaction or the age of the sedi1ne11tary rock i11-
creases in the same direc.tion. 

Although gra\1ity and magnetic modeling provide an ()pp()rtunity to confirm the seismic 
interpretations from thi s  study, the authors are �1ell aware of the non-t1nique.ness ()f inversion 
soluti()ns. The o'rersimplified model with single values of' average velocity and density e:ts­
signed to each layer along with the uncertaint)1 of' local variations in topography· can all lead to 
some degree of inaccuracy. Yet the initial values of' susceptibility assigned to each lay·er \\iere 
revised and gradually con\1erged to the final results af'ter reiterating i n,,,ersic_)n. The tre11d ()f 
variati()n i n  susceptibilities shows that values increase downw·ard, although there �tre local 
dit'ferences throughout the region. 

A stt'UCtural map of the economic basement (i.e., the depth to the top t)f' the pre-Te1�tiary 
t4()Ck) was generated based on f'inalized models ot' pote.ntial-field data (Figure 1 5 ) .  The struc­
tural high that coincides with the Central Uplit't maintains a depth from 3 to 5 km and deepens 
to 111ore than 5 km i n  either direction away t'rom the uplift zone. 

To further demonstrate the characteristics ot' normal fault bounding the Central Uplit't 
Z(Jne, seismic Line-5 (Figure I 6) was con1p14essed to less than one-fifth of' its length. The 
ve.rtically· exagge1·ated profile sh()�'S a salt dome-like t'eature, \Vith fault th[tt CC.)u]d clearly· be 
interpreted as normal. 

Since, on the basis of our ge()physical investigation, the compression<:1l stress 14elated de­
forrnation f14ont was not found i n  the Tainan Basin, it shot1ld be located some\vhere f'urther to 
the south. One such possibilit)' (Lee et c1/., 1 993), \\1hich \Vas based on seismic interpretation, 
suggested that it  is located near Kaohsiung. 

The important episode ot· arc-continent collis ion has caused the rapid uplift of the Central 
Range of' Taiwan Vv'hich has consequently beco1ne the main S(1Urce. ot' sediments transported 
and deposited in the Tainan Basin since the Pliocene. Altht)ugh it  has not at't'ected the exten­
sional nature of the structures deve}()ped in the Tainan Basin 'ls shown above .. the collision has 
hindered any' t·urther developn1ent of the basin. 

Table 2 .  P-wa\ie velocity (m/sec ) in diffe.rent layers. 

Sequence Sonic Lc_)gs (we11 data) Interval Yelocit)' Model Ve]ocity· 

Quate14nary 1 607-2646 1 6 1 7-2874 2()79-2709 

Pliocene 24 1 8-3042 '2475-3294 2767-3086 

Miocene 2774-3"787 2755-3676 30 1 2-3983 

OliQoce.ne 
....... 3493-45 78 34 1 7-4362 4()8 1 -4535 

Cretaceous • 

3600-4962 
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6. CONCLUSIO�S 

Studies on the nature ot· t�aulti11g based (-)n seis111ic� g1·(l\/ity' 'tnd 111ag11etic data described 
above confjrm that n c)rmal f�aults st1·ikin� fi()ftheast hctve bee11 1·elated t() extensionctl str·ess  

� 

since the initiation and developr11ent ot· the Tainan Basin in the Late. O l igocene. The. def()rma-
ti()TI t'rl)nt of the arc-continent C<)lli sic_)n must be l ocated S<)uthe(Lstward ot· this basin. There­
t.01 .. e .,  it can be concluded that the plate boundary bct\\'ecn the EL1r,lsic_1n '-lnd Philippine Sea 
Plates d<)es fl()t pass tl1rc)ugh the basin. 

It is further conclt1ded th�1t the depth t() the top ()f. the p14e-Te1·tia14y , \,\J'hich i s  def'i ned 'ls the 
tl)p of the econo1nic b21sement, ranges ff()ffi 3 1<) 5 km i11 the Cent1·al Uplift a11d i s  dee.per in both 
the �orth and the Sc)uth Recessi<_) n .  The thick Terti a14y secli rne11ts dep()Sited in the Tainan 
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Bas in  CC)uld provide f'av()rable condit i ()ns t'or o i l  generat ion and se,1l ing .  The nor1nal t'ault ing 

c)t't'ers the opportun i ty <)f' forming structu1·al h ighs  f'<)r oi l migratie.)11 and accu n1t1 lation. Petrc)­

leu1n exploration shc)tt ld be thus directed in searching f()f prospects related to the nc)rmal t,aults .  
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