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Abstract

Taiwan is located at the junction between the Ryukyu and Luzon Arcs in the
northwest Pacific, and the region offshore southwestern Taiwan is an incipient collision
zone where the accretionary wedge has obliquely impinged on the passive continental
margin of the South China Sea. Imbricated fold-and-thrust structures are observed in
the lower Kaoping slope domain and mud diapirs, extending in a NNE-SSW direction,
emerge through thick orogenic sediments in the upper Kaoping slope domain. Mud
diapirs and canyons run across the upper slope domain in NE-SW direction, represent
the source of sediments and spatial variation of the intraslope basins distributing in the
upper Kaoping slope domain.

In this study, we use a‘3D seismiC€ and mary 2D seismic profiles to reveal the
development and sedimentation of the LoniaF angliao Basin; locating in the southern
portion of the Fangliao Canyon wherﬂe 5iit mézges igto a mearly filled submarine canyon
and then join the Kaoping Can’ybn. A

We interpreted six depositioﬁal units, eight- mud diapir structures and one plunge
fold in the Lower Fangliao Basin. The unit boundaries have relatively continuous
reflections throughout the basin. We propose a 8-stage conceptual model to explain our
observation for the evolution of the Lower Fangliao Basin. In this model, Unit A folded
during thrust folding (Stage B), and Unit B deposited here during Stage C. The thrust
fault was active again and Unit C deposited at the same time (Stage D). The first time
occurrence of mass transport deposits (MTDs) were caused by D3 uplifting (Stage E).
As the H4 occurrence of erosional surface from eastern Lower Fangliao Basin,

channelized sedimentation became dominant and formed Unit E here during Stage F.

The D2 and D4 developed simultaneously (Stage G), ceased the channelized
2



sedimentation and induced MTDs to form from D2’s direction. This migrating uplift
resulted in shifted depocenters from western to eastern side, and then shifted back to

eastern side after D4 developed. Unit E deposited above all units in the end (Stage H).
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(a) early basal fill

convergent facies

(b) fill and bypass

chaotic facies

downslope sediment flows
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RET G AR H e R A TAL G B 5 AR AT A RRR I R % R TR
S FEFT A J1* GMT % Bl #c48 (Wessel and Smith, 1998) 5§ & A = 5 #d =
PR M A2 R AR e F bR ¢ h kB R 100 o 7 R
St S KRR B AT F R R R IR DR Py o

AR R SMER MRRTHELF - o A BET D BE HRRITR
ME - e = BehR SRR TR e s ;a/PJ?‘$iﬂ »MCS579 ~ MCS793 ~ MCS883 ~
MCS914 ¢ 8% i /5 77 — BrT g4 &20004% ™ RATH Flen 5 453 F 5 RBIFH

MGL0908 B ¥ d % R 74 & % 1il‘ri%.z,i(R/V Marcus G Langseth)>t 2009 & 5 # &

H<

e & {7 TAIGER 3+ 4] # #7ic B @ imf"" F'F“%Tﬁ/?'?“} o= WA TR L S

= ?E

S AP RBFERALE %*va‘uﬁ ’F’E_ef% Eu“r AR ST 3 A Rk
P - Rk YRR Uy = %mﬁ’“ '**“2016&%937%;“‘ ST 2 SRR R A
BRIFAL o 2z AT PSR MT«E: £ % 1300 N PRI EES 50 2% o LR
# > % (In-line Direction) R+ 10458 » =/ 8> W& F A w5 125 22 252

A S

Bl 3-1 wEm g % coplagppes R A1 EAA & o & 3-1 4 32 5 & Riplén

A
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=
\\\?{r

B BT TR RIS R .
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32 RRIFH IR
BBRIG nRIA B I B AR ET A AR BERE FIEE RS LR
FE g B i3 A Bk red (Acoustic Impedance) A 2 %1t 0 @ @i B F W

o omd Ryc BRI 0 LS FAASLHAE 7 TR AT B 7 o

3210 = BRBIFTHRAR

AR REBY 5 BENG A G GEE T FEL B AP 2R R
RIFIG EFFTHRAIL RS THRET 2 FLORBIFTAIE FIZF Db R

B SBE TP G A IUERIZiEAL L & f* ProMAX % SIOSEIS A % &uJ? & i

TR K 7 RIE I B A P AR 3-2)

FHFERZET
WAL R 4 P B R T %—mz:ﬂizp = e £ r%;fé
(1) FFEE 7 (shotgatherdlsplay)r"‘:-i%ﬁﬁ BFBLR & re g T eh
TR N ARG #F?L }? \rmm’%’{
(2) i+ §EE 7+ (near trace gather displayy.: 3 X%ﬁzi)ﬁ'&pm;azPJ%‘Jm S ph

< R R o

Az (Geometry)

ﬁﬁﬁﬂ gia Ao ol s SR FRIFIEE S BRIEFESZF B

a1
(N
\4«1«

BXRBOFRE > B SE FETAEATEIAIRLNPR T E - L TR AZEF D
Fuel o IR BE & (common depth point, CDP) e 7] » gl

§F‘ FlEIE b endE & 7 7 kg o
eA (Filter)
FiI* 45 4 45 (spectral analysis)) & 2 B 3U5LM 2 S0 2 A7 5 45 Fl 4 1 i
FA P NFRBITH? LEREL G OER S TRk TR &Y
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A ende 2 3 R R AR o ¥ BEM A TSR KR Uhd gt
(bandpass filter ) $-dc - ¥ i gk Edp k3t - B IR 2 {02 F AT
RE MRS AR ESRT AP THIERAR—D2 MR R
—BMARL2BFIHERAR ) TR SRR A RARL I DL
FOmAAI WL B R @ 2R eI % (Gibbs’ phenomenon) o ¥ ¢ o B AR

A g T P~ (sample rate )« Jf + 3t s~ A 5 (effective sampling frequency,

v

i+

Nyquist frequency ) & F > Fpb A FHE F M ek ©F 8 K T APRAE T

i

-

s MU F] B A Rad & ehpi g s (aliasing ) o

2 9 & 1%5E% R (True Amplitude Recovery)
Rk mBEEARY > RALE € “ﬁ?ﬁ&%ﬁi‘a o rTr F N R et N e
PETH €2 FF  dgd JQ Sl Iﬁm :b%%v;:}fg (spherlcal divergence) 1 % 2-
B4 % & (inelastic attenuation ) ° 'ﬂﬁ‘* é&.u’“ s {E"‘*#& TR R EIR > N E R Rty

‘I‘L’I’
iﬂ&"%L:ﬁv)ﬁﬂ%d’E%Fm«zqﬂT ,%'! "f %%"u’mZ'«r\r‘]ﬁ,ﬁ, * g
'1'— J L

* R iR | ﬂ
i | ‘ !i :

f#i® ¥_(Deconvolution)
AP PR AR R BLE BT g B e g4 ;Y (convolution model)
FETHAER o
x(®)=w(t) *e(t) *n(t)
xX(t) © A F TR R F AL
w(t) - BkiuEE
et) ¥ T it
n) - LR
FOERGTAGLREAC] 0 AT L EFARE F e T g o Fpt A g R

S VR T S
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Rl N EH B Ayl ¥ RS AR 2 AP
HENRFIN Mg blde 2 22 (bubble effect ) ~ 4 & 54 (multiple ) & >
fREE THRIFOARREEL AR FP A PR ERE RS L el
AN R P Rk E M age i o

B AP HEH TR R et (autocorrelation) > i T o iz B iF M
8 crik 89 £ & (decon operator length ) » a3 P f#1% Y ryed® m (B P37 F HE T

i 215 -

43 IREERF £ 13 & (Normal Moveout, fj# NMO )

RSB W A BRI SR BTl - 2 g hTlp g L
PooSEEE IRIER LS 0 ARk AAW&ﬁ o b LRE L
ééixﬁﬁﬁwiﬁo;n@ﬁ_ﬁmﬁﬁa’ﬂW~ﬁﬁéﬁﬂ R

i R o FMN AR Y S B f}?‘.*fP g%,g. (Vﬁlocny spectrum) s JEEF IER @ e

nﬂ"

AR A B g ﬁbﬁﬂﬁmeﬂ%Lﬁia F2 o L AR D G i
RipuRE D 1R AR 2 |

n'ﬂ: |

|
‘ ‘
|

£ & (stack)

Fo R EAGELE RIEFLABIE 67 F AT L SEL L
BT LRy A e N - R AR P U BT BT R 35 R AR g o

e I Mk R U

# = (migration )

BRI KRBT RAEG ~ BARG ESA e SR SR I o T
WA RIS ]G T UK AR T S e R R o (AL F P T AFF
ERALE AT AR @ F-K# (Memory Stolt F-K migration):& {7 » ¥] 5 #
Brrdlpg 8- ko @ RE > A7 JERPRTFE Sk MaZ R A

’}‘r"g{ » blde MCSS579 » Bl * -k & g B (1500m/s)iE 7 45 72 o
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322 =z BRERIFTH AR
ARG ¢ g % IMCS937 = R RI T AL O < EF 5 o7 R fE A T
F A BRI R ST A o Z RERRIT A LS 3@‘1/(%4‘5’%]?\ o i iR

AR 33) G BT A AL R n ¥ o bz AT RIS R LS @

(S

77 UL RIS 2 % (in-line direction) s F AL @t b > F bR = BT A

AL R4 0 A W B & £ T & (Ensemble redefine ) ~ 5 #U4% 88 ¢ B (Trace

header math) » v 2 = & ® i (Geometry) o £ %84 i Bz = L TR
SUESE (B 3-4) 0 & P e o
% &£ £ T % (Ensemble redefine)

= PR TR LS 6 a;a,mw.ﬁﬂgw BUBETHE L PR

KA FIERT K QR f&@ﬁv%ﬁ:ﬂ#&?lj”‘v T T

5 R AL e B (Trace header math) =
4

ZARPIFTHALGE S ‘ﬂl%f? T %‘rff%m & 0h 2 BOR AR R A g
1
el G2 1 * 3= ‘g_;‘q‘»’ F L}erﬂlu,p#&ﬁfiéﬁ)rm@*j‘n‘ B RBIF AN

Ep AT o i%-""r”ﬁ gl 73 B ﬁf’ ‘ﬁ%“? R B gk PRE R £ & - B SEG-Y 4%

ZHRPIFTHAESHE - BB a2 CAREL L AT Az R p
HFLFERATH > RFL G- AT EREEFDERASFTLE NMO B 1 > 7]

Az aEEma Rt R RPFE DT EHIT > BT AR - Rl Ao

=N

BB L RAF AR PSR AN 2 RRBTHE S BRRTH AL
R ARB AR A0 o s BASEY T R REEATRA SR RS

(common-midpoint gather/CMP gather)# s ¥t e ¥ BLnF R E & > & =z AT
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FdZ Y s R AP AL ITEE S R R & & (common-cell gather/bins) ¥ i 7 F
S

R N fy MenE £ oo (] 3-5)

= # = (Two Path Migration )
bR TR ASE AR Y > # = (migration) EJZ 1 B AR T s K
ME LB G R RS RO B IEpE F R e B eI g o S MR RITR

BABazBo-2Tg > Bra#rIa B PR EFEREEeaty o &

u

A @R R0 R M TG L A FRARREEE S &Y T

TG b S R o RER s A BT R RIL O iR > 3 B
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L0 ARG B P R o GRS 2 P 2y -
== e

A 7?; Ie.@w mﬁﬁéz\ r‘]%',%' ,@silj":*’ > gsz:ﬂ{_;a ;\.“@'1 mﬁ; L"L\:ﬁ‘i’
& T L~ N
.'

#1124 % 7 Gardner et a‘l‘* (L9 tyye pass migration ) » pt #5 i+
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Geometry # 47 iT fir

CMP NTG display =) ¥ 3h& &8 & 8 BT

*| Spectrum analysis 3% /7 #7

¥
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v
True amplitude recovery = #5168 &
> Auto-correlation 3 £}tk
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Deconvolution 4

* Velocity analysis if & 447

h
NMO fffi[3EEF 215 |e
h 4
Stack & &
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¥
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3.2.3 Kirchhoff 5 ;R # i+ &2

‘é

AR E H % ProMAX BRI TR R Sl 7 TR AR 0 e T Y K-
= PR E BT AT S (B 3-2)f 0 BB R E S 2 A b enid R
A o i r FpRIERAS AL ARFT AP 2 L FEE & (common offset
gathers, COGs)> 1| * @ 3 e~ 438 & 03] 8 7 % - =X e Kirchhoff &y = /% & 45 = -

SR RATFL AT B R R & (common image gathers, CIGs)
BERAAFLBE 47 B - CIG P 0k SHk £ R o5l 2 9 R #
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e R B F R BB KT A gD

HEAA EE TR~ CIGP lz\imwf T IR oo d TiE R B pE AL
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N m:¢a=,zimf;‘;lg,muﬁ fé]mwmu#wwoﬁw«r

-vl

x\«ﬂ
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PREHAF L ERSEHA O 1 & |
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v {é‘
> 35 F R A ) 45 AR 5 0/
) T+
£ :
A a
|ttt
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v a n a)
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3.3 RBIFHEFE

FERBIF M 5 ¢ %’Eﬂ BORIE K S BB o IR RRIEAEY LG AR

v
]

{0

foehpt K B Al A ko v g BORIAR chaF s oo i ¥ RORIAP ch3r (Vail et al.,
1977; Sangree and Widmier, 1979; & 3. 2 % % »1992; Weimer et al., 1998; Prather,
1998)% ra 4% Bpldp Sk £ 7 > BH * chddF =M HIMB PR PINE
WS R IR S RS RARAA L G AR MR R E 2 A
M E WA TR TR R MTHES R R k B s
LR IRE S RIS WA T WG R P 2 BT T
FAE R P Sl A BRI B SR RIS AR S R S 6 0 RIFE R
A FEFLF B LFEFLL AKX S ’#‘zd‘@éﬁﬁé*: 5 'E!'Hﬁﬁi ofktg < B FRTH T R
Tm%%%M%"@?Hﬁw’ﬁwﬁMMﬁ"mﬁmﬁﬁﬁwﬁm
Tk kB4 sl i ﬁwmﬁf«,ﬁ%xt | WG ERfe™ R g E
n
Poid R0t MG F PR S R B 2 ﬁ%f‘1iéﬁﬂﬁﬁﬁﬁ&£$&*%

R R AR o@i B Fﬁ“ﬂ;ﬁﬁv R TR G ) R

%Xr

RV EREP S %méﬁﬁoﬁﬁbﬁ B HER B B P

FR TR ) % AET S s AN 2 A I B HaT 0 b B e g R

=
~

Bl AT ERFEATE AR LR AR EEEFEE R OPEER kRGTS o
BRI EE I BRAF e cnE P A7 B AP RO FELEG LR
T RRERORG > AR ERKG P ”Tl*z\m#‘%‘r,&?&  BEREPN RPIEA R
AT o FHH 2R F T R o RIPIRI G CTRIT H0E SPIUELEE 55
TR M TE R PEE LR o R L hF sk AR B G (Vail et al,
1977) > d v e - PFRF 32 B3 2 3 B o fiie 0 sl - F 5o gl
BEERB RN o AR RMING T FELN K e R (onlap) ~ 13 R (offlap) ~ T &

(downlap) ~ + % (toplap)f=#* *» (truncation) % ¥ K & fJ B 2B > A 2k A R o
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(Hubbard et al., 1985a) » & #-H & = BB iwf & A o ;%‘gl BB AR B R R
FER o B o Rd AR N et RRIAR A LIRS S R )F R B VA e Ap
LR RTINS LU UPL REFT IR 1 S BT PR
FIEs MIRtg ~ MRS S AR L FIAMEN < > FRHRAFLELIFIHES -3
ety 2 B BHAFE o %%“5 FrRBEMNEBE A2 HUH kB A F (Hubbard et al,

1985b) » R H Y KR~ mHF B 2 F o F R EEEM2 R FL o
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CARRIFHBRBF A G S 3 MG bl 422 RETH Y o il 4 8
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BB TE ORBIFTORE KB IR T fRR R R B AE S
WRRFHEAL TN R K E s -
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S o FEERE R FERAFE - BRI A - e R EE o %
BB o BBERF L G NBET AR T R AR I
é

s 1% Rk 2k B A TR SR LKk

3. MCS883A-01
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No. Location and type Age Volume (km®) Reference
1 Angola Slides* Miocene 20 Geeetal. (2006)
2 Niger MTCst Pliocene Shanmugam et al. (1997) and Nissen
etal. (1999)
3 Cape Verde Slides* Pleistocene Wynn ez al. (2000)
4 Sahara Debris Flowt Pleistocene 600-1.100 Geeeral (1999)
5 Canary Debris FlowsT Pleistocene 400 Masson ez al. (1998)
6a IX1 Golfo Debris Avalanchet Pleistocene 150-350 Wynn eral. (2000)and Geeetal. (2001)
6b I Julan Debris Avalanchet Pleistocene 130 Wynn ezal. (2000)and Geeeral. (2001)
6c Las Playas Debris Avalanchet Pleistocene 30 Wynn eral. (2000)and Geeetal. (2001)
7 Orotava-Icod-Tino Avalanchet Pleistocene 1000 Wynn et al. (2000)
8 Morocco MTCs* + Tertiary Leeetal., (2004a)
9 Nile MTCs™ 7 Quaternary 670 Newton e/ al. (2004)
10 Israel Slump Complexes*,+ Quaternary 1000 Frey-Martinez et al. (2003)
11 Big 95" Debris Flow Ebro Spaint Pleistocene 26 Lastras ezal. (2005)
12 Peach Slidet Pleistocene 135 Holmes ezal. (1998) and Knutz e al.
(2001)
13 Faeroe Slide™, § Pleistocene 135 Van Weering e al. (1998)
14 Storegga Slidet Holocene 2400-3500 Jansen ezal. (1987), Evans etal. (1996),
Bouriak ez /. (2000), Haflidason et al.
(2005)
15 Tracnadjupet Slidet Holocene 900 Laberg & Vorren (2000)
16 Andova Slidet Holocene 485 Labergetal. (2000)
17 Baffin Bay Slide/Debris Flow* ¥ Plio-Pleistocene Aksu & Hiscott (1989)
18 Nova Scotia MTCs* 1 Tocene to Holocene Campbell ezal. (2004)
19 New Jersey MTCsT Quaternary 1.7 McAdoo et al. (2000)
20 Baltmore Canyon Shdet Holocene 200 Embley & Jacobi (1986)
21 Cape Fear Slidet Pleistocene 1400 Popenoe et al. (1993)
2z Gulf of Mexico MTCs*, 7 Tertiary 275 McAdoo et al. (2000)
23 Trinidad MTCs*+ Plio-Pleistocene 11.3-2017 Moscardelli ez al. (2006)
24 Amazon Fan MTCs* + Pleistocene 1500-2000 Pipereral. (1997)
25 Ranger Slide Baja California* Pleistocene 20 Normark (1974)
26 Palos Verdes MTC-Californiat Holocene 0.34-0.72 Leeetal. (2004b)
27 Santa Monica MTC- Californiat Quaternary 0.0002 Lecetal. (2004b)
28 Goleta MTC-Californiat Holocene 0.5 Leeetal. (2004b)
29 Gaviota MTC-Californiat Holocene 0.01-0.02 Leeetal. (2004b)
30 Oregon MTCT Quaternary 38 McAdoo eral. (2000)
31 Brunei MTC*,# Quaternary 80 McGilvery ez al. (2004)
32 Eastern Kalimantan MTC* ¢ Pleistocene Posamentier & Kolla (2003)

Numbers correspond to modern and ancient M'TCs identified in offshore seismic. Letters correspond to ancient MTCs identified in outcrop.
*Buried MTCs.

FMTCs that have seafloor expression.
MTCs, mass transport complexes.

%4-2: 27k MTD e 4 &2 & i =% - 48 § Moscardelli & Wood (2008)
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