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Abstract

Earthquake magnitude and coseismic deformation are strongly related to the
geometry of the seismogenic fault. Consequently, the construction of a comprehensive
3-D fault geometry model for the linkage and interaction of fault systems becomes one
of the essential topics in neotectonic studies. The Western Foothills of Taiwan is
undergoing an active deformation of the Taiwan orogeny demonstrated by the frequent
seismicity and destructive earthquake events. The study region includes several
faults-and-folds systems from Hsinchu and Hsincheng faults in the north to Okungchi
and Hoping faults in the south in the internal and external western Foothills in Hsinchu
area. The structures in Hsinchu area show wide and gentle folds associated with
NNW-SSW trending thrust faults in internal Foothills and tide and steep folds
associated with the E-W trending thrust faults in external Foothills. From the
seimostectonic viewpoint, the earthquakes frequently occur in internal Foothills than
external Foothills. Therefore, the main purpose of this study is to investigate the linkage
of subsurface structures between internal and external western Foothills in Hsinchu area.
To this purpose, we restore a cross-section across Hsinchu and Hsincheng faults, and
clarify the overall structural evolution of major fault systems based on this restoration.
By integrating eleven CPC geological cross-sections and the profile in this study, we use
GeoSec 3D software to construct 3D fault geometry model beneath Hsinchu area.
Finally, we use GOCAD software to integrate 3D relocated seismicity and 3D fault
model in order to explore the relationships between active structures and seismicities.

In terms of the profile reconstruction, the thickness of strata gradually increasing
eastward was induced by abundant normal faults activating in early Miocene. However,
Talu shale pinched out instead. According to restoration of balanced cross section, the

Juanchiao fault, Chutung fault and Peipu fault are in-sequence fault systems, meanwhile
V



the Hsinchu and Hsincheng faults are out-of-sequence fault systems. The Chingtsaohu
anticline formed following the Peipu fault. After that, Hsinchu fault cut through the
Chingtsaohu anticline and Hsincheng fault, bedding fault, formed in the end. The
displacements along the Hsinchu and Hsincheng fauts are 1318 m and 887 m,
respectively. We assumed the faults formed after the deposition of Cholan formation,
therefore, the long term slip rates for Hsinchu and Hsincheng faults are 0.43 mm/yr and
0.37 mml/yr respectively. Also, short term slip rate of Hsincheng fault is larger than 0.37
mm/yr. As a result, it implies Hsincheng fault is possible a recently active structure in
Hsinchu area. The average strain rate across Hsincheng fault is -0.05 p strain/yr, and the
coseismic strain drop divided by strain rate gets 600-6000 years. Therefore, we suggest
the recurrence interval of Hsincheng fault is 600-6000 years.

Base on the analysis of seismicity and geological profiles, the numbers of
earthquakes are larger in internal than external foothills. Clusters at the bend of
Juanchiao fault at depth imply that it is the location of stress generating. According to
3D seismicity and fault model, earthquake events occur northward in 1999, 2007, 2003,
2006. The 3D fault model indicates faults at depth become gentler in internal foothills,
while faults in external foothills turn into steeper. The boundary fault, Juanchiao fault,
shows subsurface high angle thrust and stepped fault geometry at depth. Furthermore,

the detachment becomes deeper eastward, from 6-7 km to 10 km.

Key words: Balanced cross-section, 3D fault model, Restoration, Hsinchu area,

shortening, 3D earthquakes distributions
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1996) ; %7k P T E T NBFALE > P TEAEFLOAF o H -1 ok

% % (Chiu, 1970 ; Tang and Hsu, 1970) ; A7+ %74 % ¢ & & B3 4 #7 2010 # #7 2

AR T FF LY AT EF F(Yangetal, 1994) » mEEEEL o A E
ArEA LA T  WELYL 222 s s BRI AA A Bt 22
WOERETR 0 AT ETR 5 ¢ A B T A 472010 E TR hE - SEE B ETR o AL U
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FIEE AL 2+ (e L% > 2003) » AFEH KRR T ST RLG2 | 2P A
FRAFBE AR AOER LI BIEET &34 2% o ¥k Ry E %300 £ h
Fi 78 5 & > BEom 378 300 # A B GBI (F ~F F > 2002) o
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1984) » 3733 X Fa B RISF B R K F SR RIS S EA M LY 40~60 B (% %
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B(f=2 L% >2003) b ARERES R e T ERBREAE L E A58 5 L0073
XB/E S A EFHBEF AN LI R/ E(EAFE > 2002) ¢
3~ gz i (THPF)
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ERENC LS 3 AR REHEE A o B LRk T LRy
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Tt 297 2010 # T T &k chiz g LB F 9T A -

BESCETA ML 0 0 2 TR A R RORIZIET > L IT T L
% & & i ®r¥7 & (Tang and Hsu, 1968 ; Chen, 1974) > # is % plzn s 4.3 & BT &
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34



4~ A %k (CTF)
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BEm g LR i) Sp S AREY (Fl4ad 0 1989) ; Namson(1984)d
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Mk 1978) 0 fe ¥ A B FALTRHES B A LR AT AR FERTALS L
BBFLA A (FlHaE > 1989 P B~ M2 g 1991) 0 d AR T 3G chil (T
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Bo— G BTR SR R o ET R L2 N R ek K S OBEATE B 3¢ AT BL Y
shpe K G4 @ ERBRATE B P ATE S enAk L (Ms) > 12 R d gk B E g2
PEEE R A FE(TDARE S FETE £ Pl ~ 7 A (SO(pE > IR Bk -
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B(SH) g7k 1 a cheh LAY AT BB S S e duT S 5L 0 & 45 AT
e o R (Ket) ~ 44 -k T (Cs) ~ L AT-1F A7+ chx i & (CD 2 { ATR 5 440 K
(TROZER A FE o ST B o LRI LB AT ETERE LSRR 24
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2.3 %

P

3t
B EAIRY W FA AT LA R E R T — - § T A2 - SRR
ERBIP E ) (FREc B 0 2007) 47 o ATH B T (DATE UTA 2 ATS ET A W) 5
Fofry AR (AR iEd - F2 Ly an kg gEdEanirk) & T
PR (o 2 P AR S ICIBETR ) B LR B L W B S T TR B T
(L7 LgPLtgan kg gEdEadrk )(B 2-2 2 B 2-4~ £ 2-2) -
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1 g EH .’rﬁﬁfé FATER AR g0 & FEATHETE AT ETR T 5 1 R e

A F 5%7?% Pl Wk > @ Hﬂj;@-“_%# Bt rRA_ 8D v BX IR
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AP BT HIRTE MR GEERE 0 AT R R T SR
%35 - Chenetal. (2004)d # ;23830 5 B 70 % 1 3 cATH U7 4 L3700 3 & RSB
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TR T L1~2.4 mmlyr ehig KT Koo AT Erk P40 1.2~4.3 mmlyr hig T
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BAR o Glde i d BRI ARSI AR A P BER R E S A P RRE L
TR FTROTA S PIPAET AT i LT 7k §* ¢ 47 (shear fault-bend fold) =
43, (Suppe et al., 2004 ; Yue et al., 2005 ; Shaw et al., 2005 ; Suppe, 2011 > i * 3
#h) o

Fletoood My TR mmﬁ:@ RS SN BUE ST AR SR ¥
AAMATAE WL R R AT R RIS A B R E B R iR E R

AP SR 2 AR Tk F DT e B RIRIRAE U o g0 TR G 0T -

BEYEEA BT T - SR £ ARG LT fRECE & TR g
B¢ % (cutoff) -
Febo 2z B REREY R BEESE 2R 4 o TR Ao B

i RGP AR - FRLK BTG 2 anEL > # % GoCAD (Geological
Object Computer Aided Design) #c#845 1= 22 B¢ o ZEF 5 - R4 Ta

;P;g‘f’l,l,,\'# s R

il
|

¥k 2 8 o (F5 3G ¢ ¥k =% 2 %% (Carenaetal,
2002) > T B daiE 2 MET K G 0 BT g ke F o BB L oo
36z = prR A Y BT T 4 1(Suppe, 20115 B 4 3t)

(1) - B335 SHAZ RV B2 LERR 2T 08 L5 aF e L

(2) 35 A e 2t A (FE) RGP TRET K ERIRE TR

HaglF (R 1-7)-

(3) # ¥k g en T AL 5 WBYT R PF 0 G ¢ BTR G A R BT Y R

Kl

Hengrdl o m REMES ) R T R EA- REP o PR E S B AR G
#Ha > (end member) > B 3-1 ¢ ¢ #5k L3 ¥ fpdl o A ¥ T A BT
B Pl ETR BHLE Y A e FEFIBA AL BRGNS BT
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(4)

(5)

(6)

(7)

(8)

(9

R E AT QR B R o G UTE A RE LE RRIT AT

<k

s -
Yk o B RIFARIIRINEAT AR R ) o A EA EITARE 2 2 T
(kink band » 323 2 3.1.2.2 #1ik )enbE & § > ¢fr S Kvi 4p £ (B 3-2) -

cAP RGP BE U - F ARF R FER 9L 22 (Yueetal, 2005) >
oA FIRTS - F A RFRG FRBE - > 2 - 2 2 (Chouetal., 2009) -
Frov A BRI e BEo P ATH PFG O ¥TA 1T % (Suppe, 1984) o ¥ i i

B L I UL LY S SRR T

ORIE 2 AT ST 2 O R IRG ehd fop &M AT H
- BATE > EER LRATEA R 50 B & 12z 8 (Yue et al,
2005) -

FRIpATH L STk 2 352 03w (Suppe, 1983; Suppe and Medwedeff, 1990 ;

Suppe etal., 2004) » £ ¥ uALEF R AR T Gl o ALY U E ATRARL 12

< y L
— v

7
~

1‘3

T4 o

&% X 41 (imbrication) e2; (B 3-3) ¢ » 7k 3 7 LI F A B 6 (m

\4
=l

|

EONEBO)E T RS agpE AR (CErH) 2 8T B 27 B % (cutoff, K £2) o
TR KBk and b 5 B A EATA(M 2 n B4R T i
Ra ORIZETE N BB TER Bl b BRF R G FERy o R E
- iE¥ g (k-mZ2 ng) a3 > P BEFHE_F 4 > CUBLAIE T & > ¢
e kogirandrk(me) 24450 gEIrcsk(N B L &5 B
TR AT RAM 2 n B2 B Rird stk S a0 BRFELIN 01F an k
g AT ApE B Qiai’arq\‘;‘,{@% EMAT LY KA R

PR S R Sy T L U
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Bl 3-1~ == & (end member) = L Bl o F15 %A L5 2 =dpdl o @ 2 1025 W iE
Tk AZ B A B BTR A REMF(EETE L S o) B R R
PrETR M A G B MR R E E ATIB AR ¥R 4 € 4

Hai B

Il<ink Band
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312 B@HAd

& At 3 (thin-skin tectonics) 3P & g L %507 248 2 & - AR
g (detachment) it b o> #7iusd = 2 2| g ¢ BTk SATE Y b T g 0t 0@
ETA BATH BT et e A TARERIEFEE OF T A A8 0 SRR
FHFE T A AL P2 AR R BT e K A 2 F477F (Kink band) 4 F]
TRk i R o P RR R XD A ReanT 4 o 0 g B aniz(flat) 2 #ri

(ramp) A2 2 7% B % > @ g & 4 L @A g -

3121 FRZz%

% f 18 %5 (thin-skinned tectonics)d Suppe % 4 3 B ) e132 35 (Chapple, 1978 ;
Suppe, 1981 ; Davis et al., 1983 ; Dahlen, 1990 ; Barr and Dahlen, 1990) » & #3325 &
AT IR RAER AR FA AFRSI ST ORINE ko AR RHT

BAGLREK GG e THREIL AL IR PER - BRETEARRF

% @ (detachment)t » & £ & e a7 37 %2 3|t 5 12T a4k 4 (basement-involved) ;
é@,ﬁsnmziﬁwi« ]v+¢&n}z;;mk_!%]a » G EF R SRR EE, XUy
BB AR 2 G E kR, a2 b R g R ESS

(Chapple, 1978) - Suppe(1981) /¢ # & &238 & § crp gt » T & 1 3 j3f§ 7 ATHG e
FET OB IE B R RN L
HA gl T2 BIE 0 3 L S B AR FIAT - B P 61

BOARHET S (230) 0 H A TR R RURTIRA B R T

¥
\L‘t
=
g
<k
J
¥
e
5
s
4

A P AR € & T A 5% (Chapple, 1978 >
315 Bl 3-4) 5 S IEGEP TR d £ T odrE(flat) & e b & 5 T i
2 STH (ramp) R Tl s > ST e P2 ¥ A4 R A 2 o B R AR

AN P R bl 4 - BRER R
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S LB EDEA L EUMER S TE B LR S E TR GBS

1 1

2hVt /2 2hVt /2

= ~ LRy R .

[tan(a+[3) [a+[3] . 0 R HRDR A (3.1)
— thickness h

A

velocity ¥V

B3-4-T4d 1A 2 g LEh T LW AEHRR B EERE S D
BRITERES AR EELE B G LERNER L Vo A H T G
Benti b o > U Me g FEPLFaORBEMHEZ A LG o + B

VHEAEWE/2W F3 LEHEFE o + P EFERT A e (B

¢z p Dahlen, 1990) -

3122 #wWHEIHETH
oo? BT F T RN IREDT > B B kAR BRI E

B R PR R FEITE BRI B € i S B AR IR K 4 4 (void,

Bl 3-4 B) o Apsts » 54 Ko FHhden otk b o %K R RI 6 URE K £ R

(overlap, B 3-5 C) » i&a A7) &3l d v R FREF £IL DT - ¥Th 1T

Fegm B I E47H (Kink band) 12 3 & 4 4 2 £ 4F «nfw I a(Shaw et al., 1994,
2005) -

1245 Medwedeff and Suppe (1997)#& 412 3235 » A ¥k #4732 E47F pF > T
EEANR PRy kT Ee kS e ad FiEr (flexural slip) » &35 0 k& 5 &
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LA LEREEFF R CFUROFSER e L BRI EITT

kR R §RBEBEDL ] EITF T Lo L TR LSS e (active
£ trailing axial surface) 2 # ;= # $hm (inactive £ leading axial surface) /= & fha F
FTUTR AT S e T R A AT ¥ 2LATHE 0 2 R BISEY
PSS BRRYLE R EhG 0 b DR T AT R A E R MG D g LA
FHBDLE > mEFTFDTAUEFHSE LD (B 3-6 C)(Medwedeff and
Suppe, 1997) -

dNEITF DAL ERAFINAFHE R BITVEAFBET T - TR

F L ET FHER(FI3-6B) LTk @708 & if 8 £ 2 @798 & i B &

(\x,

W R RAEITE L R P o R AT i 8 R L BT

FFHE 0 F 2w AARDR P S - ’r”i—‘ﬁmR EEAE LB ER S

==

overlap

é Kink band

Bl 3-5~ 47k @iris B A4 v AW o #TE EATE L G K A2 E47F (Kink

4o 3-T7 971 °

band) 12 b7 ik 3+ R 4k % (B) s 3 & £ 47 (C)enfi-a; 13 (2 2 Shaw et al.,

1994, 2005) -



active
Trailing

Axial Surface

Kink Band

inactive
Leading

®] 3-6 -

E7* - 1L ER L7 5 (C) &47% (kinkband) eh5 $ha @ B F b 224 5
##hm (12 22 p Medwedeff and Suppe, 1997) -
"0 -
v e 5'9’ ¢=100—} — e
t\ ;/ t¢=20% R=1.2—_1 \\\4‘ ~
\ [ ( /R =08 e | Ty -
\\\ ¢ = 30° : - ?o.R T = S
N o =400 o RS R
\ \ 0L R 15— ~ >
o= 50" s ~— >
60° s - 80" £or o
\—} S0e
= 01 ~ eo. SN 5
5 \—— / , " ~— \|3
5 ¢ o= 80"t 200 =
< AT P 3
o ..90“ s g’
_§ \[ el N ;‘3
R <1 Slip consumed ( . s
30° (R<= 0.73 = S4/Sq) \E t (Rn>=11.szl;p=c§e17éeol)1 0 30
\ ) AN
\ ~ A= §
AN
\\
O 50 TR (0) 30° v 30 ST (0) 0 o
Bl 37T~ &47F 2k 2 2 & 2 4B G237RE - FAVRE S AV RanEITH

554

(kink band) £ 7 & #3753 &

Shaw et al., 2005) -
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BARFRAEY A RFRG P e T 2 & L 412 A & (competent
layer) » SEF $Th T AL > LETR A T D ahiEd 2 K A RS WRE LR
Rt RGRZATH(RI 3-8 H A ER - BRE G a7 7 §re
M AR $H e 53 i 2 & (incompetent layer) Bl 15 3 & ¢ e B U Bk
FERZERTAR % NG AAAFRG IFRCEL A KT RGE R
SlFAj2 T o R R e f ] g FE e

RpwHs FLREMEPRPL T UL L2 ¢ £WHE 8 (Limb
rotation) -~ % 47 # & # (Kink-band migration) & = iﬂz & & (Limb rotation and
kink-band migration) = fa#g 3] -

(1) 47 E = -
BE &0 B EATHS EORggbrbr g RATHRE S B R R %Y

:n
_@a
W

HES.ERE £ T EE S R ER A s i F TR

=
[

AMAEITHER > » Eodhe £ R R R A G EFauE 0 T3 AR
Wt ER S AR KT BRGE GO LT o PR ke f 6 FET
#(® 3-8 A
(2) 47%E

AEIATHE T > AT EFEAAAES F A RATHE R R %
E RS K OREE > WREBE TR B R Y p TREF S 2 A s B
Bbo B AR RG FR RS A KT RGE G T o g
kg i1 € F T %(B 3-8 B) -
(3) WHE T2 E4r¥ FH R &3]

MEwA B WERFTHAI TSR EFLS S AMRELREY $E 0
AATEs FH B LRI Gl AKE 2R P b TS 2 Alphg 585 4 5 (B

3-8C) > phin b4 FIF R LAY 0 PHBE K i g LE L
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limb Rotation and

limb Rotation Kink-Band Migration Kink-Bnad Migration
_/\_./I’\,_ AL AN
1 [l h v LA
L} —_
— . — . M
I
[ T / v, { [
— | N P — i — v
$ A-\ = &
! | 1 1 I
' [ A | T 1 s
y v " e - Ve — N

A B c
S

Bl 3-8 AR FHATHIATHIE T2 47 b3 R PHF AR T LR -

(A) ## ¥ 3 (Limb rotation); (B) % 477 & # (Kink-band migration) ;
(C) & & % 4] (Limb rotation and kink-band migration)( % :z p Shaw et al.,

1994, 2005) -

3.1.2.3 &4 7 B AR

gl e S S T M i R fjﬁiﬁ‘?ﬁﬁﬂi‘ T BTk
T AphE > B LA R GE T OARERF L TR TS T A A BT Y
A 4 FEsk (step) enA) apE > b A R o g;ga i 3 (stretch) &% 4 & (bend) 17 * &
AATEI I F PR TR R T o d AR T e A S IR 3-9)F A S
Z 6> & % 5 TR § ¢ 47 (fault-bend fold, Suppe, 1983) - %7k % B 47 i
(fault-propagation fold, Suppe and Medwedeff, 1984 ; Suppe, 1985) 7 2k & if HA47 # &
R A7 (detachment fold) = e 3 SR 1577 < > o= BATERIT® § F1 5 404
A jm AR & engg ] o o ﬁftfﬁj €5l - BATHAIEG - UTﬁ*‘u‘éfr?ﬁi‘J

oz g ot deT
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—/\//N

—

A Fault-Bend Fold

RS
—

B Fault-Propagation Fold

N —

P -

C  Detachment Fold
B 3-9 ~ £2if ruTk AP M = FEATHEL T Y 7 L WI(IL:cp Yang etal, 1994) < (A) %
R 4o 77 (fault-bend fold) ; (B) %74 #% & #7# (fault-propagation fold) ;
(C) # i #a7 i 2 & 47 #(detachment fold) -
(1) #7k 4 47 (fault-bend fold) :

R 0 AT E(F] 3-9)EL 4 > 1983 & 7 £ J Suppe (1983)# 1 > i fiI* =
Bl RS R R R K otk 2 % & chbd (R 3-10~ 8 3-11 »
B 3-12) » Ff 0 & C et e & 1 B 5 K AT () 3-10) 85 T
B R A RSN S 0E Box 0 kgL R & (cutoffangle) » ¥ TRk
BhQUERA S 5 31 ) 2 3 KT ihe A RIS SA B ER - 4oF]
311 #7% » PR HEATH 5 A BT S A REITRI A B M K
AT S FA ABEATE AL SR E A S &B R E AR bo=bd=L o o
BEERACUR B E Kt b2 = & M AT 23 T B % 3 (Suppe,
1983) :
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- sin (y-0)[ sin (2y-0) sin 0]

cos (y-0) [Sin (2y-0)-sin 9]— siny (3.2)

o=tan[
B=0—¢+ (180-2y) (3.3)

B R ¥R 40 47 (simple-step fault-bend fold) et & » T ¥ & 8 47 1% &

R @ BEATT e R R 4 & 0 4R E 0 RIS K G T Pl S

©=0= tan’! [ 2y ] (3.4)

1+2 cos? y

P ok B enBl (2o s 3% 0 SR AT A N v A (@) 3-12) 0 A B
B P EE AT AES RS Fihs £ & (cutoff angle)d » Gidh s 1+ e &
chphm & (axial angle)y 1945 B 3-12 B 5>+ i d @ oih 0 2 y i F Bfro & o
P A2 Fhck ¢ TR BT SR R AL B2 B g &y T
VU (TSR AT S K b 0 R BER AT A R o

1295 Suppe(1983) » %7k %W WP F v AE 2 A2 BB L o ¢ 7 EEk
R EEERBEL R T B EFR GRS TN HARERRZT F0 2 9o
FE M ERROFRLIEE TS nE R A el AT
Pk 0 AR R A o SRR B ERE T B AT S
(A) B &ner (flat) £ A) = 30 3p 353 K ¢ 97 (ramp) £ L+ 7 F RBA = & o

)Rk i 5w (flat) » X fe Y 5 T & «n# o 2h(hanging —wall cutoffs) >

Xfe Y’ 5 + 4 @ ok gh(footwall cutoffs) » A~ A B~ B’ 5 # k 4704 &

Aphd 5 F P R LB D UrH (ramp)pF o Y BEE A - AL

i

meng 374 (Kink band) » @ prr sl 2 B ¥ R E 0 B PF AYTELE B X

48

2. A4 - @ % ehE3rF (Kink band) (B 3-13A) -

(B) #7#ki® s 7 i > & £37% (kink band) AN {r BB’ § E 0% % #i8 % &
(structural relief)» &g 3 - F 4z et )b gk X (footwall cutoffs)i#rsrii ¥ 3
T (flat) @ 3 &Ede > P 0 R in FETR RS R €5 - 04 KB AT

1% & (B 3-13 B) -



(C) % Y& X BpF» 4233 3 & (structural reIief)f].%?» L ®3 o eAAFOETY

(kink band) % /& 7% br%¢ %7 (#) 3-13C) -

(2) %74 4% % #7 #(fault-propagation fold) :

U7R 0 R FRendTiT (flat) & b2 7 l¥rd (ramp) > 74 s FETEL e g T BF
BdTH e b (fault tip) 2 2 7 LR » rj%{_t By LAG S e
B3] FIARATEE B R § - i reni 373 (kink band)AA’{ BB ;
STR CATES T B e AL S LA ET S §REETR A R LR EE A iE b
£ o4 i&{A’%\iﬁ? B#he 22 d > v Adhe &2 B'oho # $7/L 5 £ & ki 4

¥ R w FHE 3 0 m g (overturn) A5 o

¥R 4 0k A(fault tip) & 4 s ¥ eng 4794 (kink band) #ha (% & 2L(8 3-14 >
A fhin 21 Bghi RE k) e - B R R P o ATEE o0 & B ETELa0E 4 4p
o> TEEEVIRT AR TRE ) SEABETE AT UL L Z BINA

AL BARIVE B gtk (7 ¥ (flat) ~ ¢ BR A 5 ¥R i 2 ik (faulted fold)

1R g b 3RR K X Mk 17 ey (unfaulted fold) () 3-14) -

(3) # & 47 i (detachment fold) :

BATEG OFF Y AR A 02 HALATE 0 L g (ramp) A &
A g (detachment) ) & 3 1295 35 che g ¢ & B3 3 K 2 B e i F Bt i fe
Wi enE E ¢ L L REAWEET RB AT > )L L (fold wavelength) 5E i 5
BT ERRR K hE B e @ % % (Fischer, 1992) » ¥ f %o LW 3 T 0 AT AR
kA% F (Mitra, 2002) 5 7 PFiE aATHEIT v S P PF € 2 5 1130 rsr Ry > b 3 R

Ay 5 e 5T b R AR EHT B (R 3-9 C)
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OB MR AT E R S @ SR T A R o PR
A Suppe, 1983) -

~C

Lsin(180-2y)
sin(2y-8) sin(2y-8)

LsinBsin

sin(2y-0)sin(y-6)
Lsingsin Lsin
—_ B Snlg*y-B)sn(2y-8) —

sin(g+y-0)
ﬁl‘ 0

a
:29
B 3-11 ~ &7k a0 15 2

S8 K A R0 b KRB 2B GT

XAEMEOZ B 1 = & SdkhE %
B & & enBf % (1222 p Suppe, 1983) o

g g1y

a0
a0*

60*

AGAL ANGLE Y
@
o

ap° L

AHUAL ANGLE Y

a0

80"

INITIAL CUTOFF @ ("ANTICLINES ™}

W 3-12 ~ & K 2 AT & & 1

WATIAL CUTOFF & |“EYNCLNES™|

P2 3T o {95 & R EE M 3> Foud ©
@ %2 y42i@ Bfoo & (3 A Suppe, 1983) -
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A
__ X _
—_—
X ¥__\
A Y -
A B
A B

[N

B 3-13 ~ ¥74 %* ¢ 47 (fault-bend fold)ix = -+ X W( sz p Suppe, 1983) -

c

N v | ey Shp

Fault Tip

Bl 3-14 ~ %1k ¥ 2 47 i (fault-propagation fold):;# ¥ -+ & ®I(12 2z g Suppe, 1985) -
58



3.1.24 ¥ g AP

T ¥ % 9 A7 (shear fault-bend fold) 27 & % % I &% 4 (Suppe et al.,
2004) » P EATENA) S R FIE A ARG L Brss e k£ T4 o pou
B 2o 5g %7K cn% 27 o (shear zone) » BTk P B B EL T w RS
AT AT H R L R EATREE DL g ST A oA 2
WOF AL R A hiEA) s R et A 5% 0 A7 (fault-bend fold) % = #r & %%
W AT T T 27 & (shear angle) & F B efia) o i*ru;"ﬁ LR T 0T o ik RET
LP 2 BOWHEGRT LA 4w L H TR S A B (simple-shear
fault-bend fold)f= s 7 %7 & %* o 47 i (pure-shear fault-bend fold) (%] 3-15) -

TR AL PR EE e R R REER AR E TR X
FIEEE e Ty S HPER AR X T4 TR R g RN
¢ R (B 3-10 A WHFTEFL R DR LT % S RETHAINLG T8 kO
¥R w0 N gow 5 e K cndtel (ramp) 0 SEFABRE TR U RIS £

v

m E

R

THOR IR 4T A e oA RS2 fe s B TETR B AT TR G RN
43 K27 4 (pureshear)(RI3-15B) 4§ & # & X 31T (73 § = = R &5 -

P ETE L Z AR K LR R K e A WERANG AP RET A
PR ETR e o X P b R iR RN ETE A R 0 B EES ARR
hi&72 P2 d e itm(B3-15A2 B) &F 7 AAFuG T v kg
‘En f(dh) 5 E T an(dh/2)a 20 T 2 AR ERBRHE (DT o BT UK g

Aoy 5 €0 T el E-(Suppe et al., 2004) -
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Simple-shear fault bend fold A Pure-shear fault bend fold B

N

Mixed-shear fault bend fold C Classical fault bend fold D
B 3-15 ~ R 67k 40 27 ~ H T %74 5% ¢ 47 (simple-shear fault-bend fold) ~

i A % 47 (pure-shear fault-bend fold)f-® £ 25 i crir ik 2 BI(12

¢z p Shawetal., 2004) - F4t 5 = B #4740 > d 5 el o
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3.2 1‘#33 T w20 AR
321 ZERE/

THFlm R AR D TP E R FARET A KK % e (detachment)iF
A& (Chamberlin, 1910, 1919; Bucher, 1933; Dahlstrom, 1969; Hossack, 1979) » & &kt
ARG BN PR FE L2 PR LER R EEEE o S HEY THR G

EFEARFRG 2 FR L 4cB 3-16 v 0+ K R R R AB=L 0 ¥

N

SERAB=L S K ®7 Sk AF %G RS Y 3 d0Z dl 216 el OB

em ERBEXT o Tjﬁa{%‘lﬁa PR R e T2 s 0 ABCD g ff § E

ABCD > T d s ff K g 2% ¢ o ff K'Ap ¥ > 87 #5135 52l OB &4
4 =2 s 5 T e . 2z Ve © K A N T L
B #AH A RF G FR O F T MRS S OB = o g R T O 36 SR

BRA AR R ER 0 A FT Y 3G G R R R S R E

}i o
A& 3 A & 41* Miland Valley Exploration = & 2 & <7 2DMove # 48 :& 7 2]
2 3E 2 B wAR > HOINREG Y B R e T EE > A& T gFR Bl4eT (Hossack,

1979 ; Suppe, 1988 ; T F#H &= P > 2004) :
I-3e A r FEREMBTE-
2~ EB 3G > e b I P B ) o
B T RE N EE AR ALRR BT SR KT L F R
%7k o ¥73T (flat) fo¥7sl (ramp) e > ¥7 4 7 AIRAR 0 IRAR 1S 7 & TR AT

i g RIL -

ERTITE SR S AL ) SRRt R ST SF ¥, 323 2

L AT
6 EMUA P SFIVATHEEF K G AT  BETE S B 5 B WD

T% sogr gk (T 5 OB o
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Excess Section = Ik

Initial L B
Initial
Stratigraphic
Thickness
= do
Decollement

7~ 3B RAF L A
A
A
Average
Depth to
Decollement
=d1
D
il 3-16 -
Hossack, 1979) -
w3

KTk o B

A5 B d o ﬁ] ek o Jaop)d
EE BRI+ 1O Ee

AR o g R I B R FEILET

A @A (Suppe, 2011 - B % 343

322 wgh

AEG R E RS S

unfolding) 2 %1k < {7 w 4g ;= (fault parallel flow) -

= TR B W e BNV 3] [ SS- N o

2 NH g AR TR A R

Th A BHAMr R ERLTE Y

c c

S TERIR FOE R NP E ARG FR LT L RI(B %

wik R
Fi ft 2
VF R STk A 0 sk d et dTh enS e AR
Fl R R REER > By B R v oRT
T AR BT R e
m) o

2DMove &8 p o AT v 4R 72 (flexural slip

QR W R PEA AT i o

1~ W 47w 42 2 (flexural slip unfolding)

wens f5 7 % (W 3-17) -

o é)}%-ﬁiﬁ"fﬁlz’ﬁb?’l‘i_

ARG g R E

R A P LR

E
XTIy 9 - LRI
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(A) % ¢ 58k » % ¢ 3 & (Template bed, TB) 5 $ 15 & BT sl § » % ¢ 2 8
A (Passivebed) B 5 B @4 1 K> B 4 B K gl TBH KR 5 e %25 -

(B) s a3 & AaM(=d Heg Pinline) ey 5 R AT BpMEF kA
& s (Bisector) » £ — 5T (7 TB M A ch (740> % d B K S5 T (g0
TEM o a L R KR AR

(C) #F I B RV RBNEE - Hd W EFa BT 8550 ETF s d p
Ko BRI 5 LG B EFRA G TR AFR KRR %0 LB
PIFI S 4o TB B & T (7 wi Sk T i 5 #7F # & e & B2 (pin line)

PAE R K § A

Passive beds

Bisector

Restored

\

\

c

B 3-17~ 47 kv 41 7% (Flexural slip unfolding) = #7= i 7 2 Wl e Bk &4 § ¢ #
R (Template bed) w 4 = -k T f& > @ #| T e f % Passive bed » 3% 2~
i pin A AE K B R F T CB A wR S KT Pk o L Rl B
PSS R TR LY SRS T B

BERET > =4 = RRAL #42(2:xp 2DMove i * £ ) o
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2~ ¥k T {7 w 4p ;% (fault parallel flow)

=
=
-
1@;‘%
ﬂéﬁi

25d ¥k T {7 3+ (fault-parallel shear)ig & > BK & ¢ 4 Fin
BT T E G 2 2o (6 BRZERK) kP R TS frk;{flexural
slip)ig & ; P A ¥ 4R 3 2 £ 7 AT B &2 W SR TR > BT RT - R
L i — g (flat-ramp) 5977 40 > & 7 3 * S0AF R andt i B P A .
kAl SRt R E R A R R U SN R ol R EE ST
Eheo PR ens kBT B onA R R PFIET A e RE RS 0 BRI T
B Ed Adg T Ex B RIPEHBL TEE K > &6 hv R (R
3-18) °
(A) RS2 BB PR RZEE - E HF 3Bk -
(B) #2 T F8rk o ciid ko d M5 ETABITOL &40 kinFiiRER
g e ifsﬂi&ﬁﬁ °

(C) T2 den % K 2y K vy 2 & & (shear angle) 2 ‘a4 3= & k& 5 7

TR R RABEIE R ABET B LT .

Hangingwall

Flow lines
Dip Blsectors —

Angular Shear or Backshear

B 3-18 ~ @k T {7 ;2 (fault parallel flow)w 42 # 2 & BI( *c p 2DMove i¢ * =
P)o
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RER R R RERAFTEFEN 10-14 2 GRUA FAT L BA WE 40
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AL RG 5 LLembt bl 8 o R A 5 LTS AT F XA
%ﬁ%%‘%&%#\%a%%‘%i%#\ﬁ%%%‘@?%%%ﬁ#i%%’

LET R 2 Al ST RN B - B g eneT (Flat) » RS B IS R 8T 6
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Boentf & (B 4-1) « 2773 007 L8k (CTR)E il JCRH S A % - &2 5 =2 B
HORNINERIDEICES AR INEEC A RS S~ S 5
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KB AR CFATAEROFBEG) > F 0 T e d M kAR A
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AE2MWE T 0k (Ws)k Bin FATH S TFHE €
PFHE o ARV FAIT L RIARFRG P R E TR S

H( ] 4-1)

#7080k (HCUR) A e 30 R AT7 5 % ¢hid BRIEE 7 08 % 03 3F 5 £ 37
Bitehg &R LA kLo Xp oW FIp pEeniEA) (Suppe, 1984) 0 2 Y R
% % (2004)% Yangetal (2006) %% Ripl#riE 2 cndlg ; ¥ ¢h o4 5 RroErk &
2B KA BT ST R 2RI RERIESE R REREIT AR E LA
477 (Suppe and Chang, 1983 ; Shaw et al., 2004, 2005) » & F £ » + i %ﬁ"i‘f

F 0 f g o

BRGS0 R AR TSR T 0 S RATA R s kg e
PR R 2 BT R AE LR B B T LR T R S e

£ F AT ETR g Ty kRt 4 AT #E(fold-bend fold) 32 3% (Suppe, 1983) # 3

BETR k& B R(R 3-7) o

o

2~ F X+ #(CTHA)

Beordo o KLa FRMATHBER B 3 48 FEREG A F A0 A iE g
BIRTRT(B7~1T) 0 BATATA U RIS - T e Al La FRIEGN T &
HU-L - e A e Aa ERR T AR R A D Faila
FTg P Rgendt ik EmB 4R - WAMEB A NPT HEEL DR
# (Suppe, 2004 ; Shaw et al., 2004, 2005) » % 5 ¢t 4 4L 5 T 7 47k % o 47 (Shear
fold-bend fold) 25 3 ©

Tl 2 (P-6)4E2 & 3% 4p M1 (W 4-1) > iTATIS 8T engh -k T # (Cs) ~ 2.7
A (Ko)~ H iR w #(SH2 P2 & (Hp) L me & .59 47> § LT 512 (P-5)4
BEET o CATSER FENSF AT F(TIe L9 207> d p+a v £ k%

72
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B K80 2 R RE D150 2 2 o @ B b e ik (Ke) 2 27 eje 2 (Hp)
RIARH RS > 7 P ATS U L AR 2R BB B ) o
3~ #73 ¥5k (CHEF)

BBIFAL(F 1at % 2004 ; Yang et al., 2006) & 7w #7435 47k a KA £ 5 B if

& B i RET R 35S IR ETR A WS ok (Ke) Rdngr w2 & (Hp) & 7 4
EIRG - B AR U RETE > BL Y AT Y L #T R AR o A EATRIE A
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£ (PSA)fhd e A (CDE G 170 T (7 5 (2 #5737 373 87K Ao 7 & (]
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-+

T (B A4-2) st G KA F A v B AR 7 4 F A BFIT e
e A QENAFT 2B A FLEEG AT e A p AT i R
Pt s o gt AL S LA PRI AT ATERR T K A d a feh 20°
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Ly etk (PPF) ~ % 4 4 £ (CTA) S i 47k (JCF) » 2 3 = v & gl > ¢ 42
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F AL R AR BT LA R A (T3 47 b 82 38 &k
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e B (CD e 5 44 K (Ths) 2 1+ (M 4-2) - #7 K PR 3T 0 T (7 ¢ 42 endh ok

F(Co)~ vk (Ko 1t AR AR # (SO K & 3P 81k AIRINE A & 474 -
LA Z2ET TR d Mot E AR E R TR ATk AR

ERUR PRI AL E MR R ARIEE > R AR &8 B LErh
AR ST BRI g R (CD AR E B 5 - a8tk > 54 p 5 % ¥ (2004)
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AHUTR ST AR F g g A AR AR TR kG R
I £ G B AR ] TR L B LA AT R
A HRCE - (R 4-4) -
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1~ ik (JCF) L 4g 2 ¥ ¥k (OKCP)2

P RIRTE FA A M N R B E LD T hd LM 307 - LMY
0'Fldt Fenk /5 307 » ST BAGETA § 22 82 yrdls K 5 A (R 4-1)
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PR R TR R AR LUK o ST R A g T T
gt AR A 2 (B 4-1) 0 d 2 A B FERET S EEPREFTRAT AR
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