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Abstract: Rich introduced the geometry of fault2bend fold of the Appalachian Mountains in 1934. Half a centi2
ry later, Suppe first quantified it, and established relationships between fold geometry, fault geometry and
fault slip that led to the foundation of the theory of faul@ related folding. Since then, much of progress has
been made not only in establishing the geometric and kinemat ic models of the end2 members such as faul2 propa2
gation folding and faul@detachment folding, but also in putting forward a series of superimposed models of
faul@related folds such as imbricate structures, tectonic wedges, and interference structures, etc. . Concerning
syntect onic sedimentation, growth faul@related folding theory was set forth giving a quantitative represent ation
between sedimentation and the faul@slip rate, folding rate, and uplifting rate. As far as the mechanical stratig2
raphy and deformation character are concerned, the shear faul2bend folding is put forward. A series of m&
chanical models are established as being well based on experimental analog models and the numerical modeling
techniques. During the years since its foundation, the basic methodology of faulrelated folding theory has
seen the transition from 2D cros2section or mapR2view to full 3D analysis, and advances in geometric and kin@
matic models to mechanical analytical models. The theory and methodology of faul@related folding have played
an important role in engineering geology, the earthquake hazard assessment and preparedness, and, more im2
portant, the petroleum exploration and development. It has been used worldwide in the study of the abov&
ment ioned domains.
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Fig 1 Shear faul2bend fold models
(after John Suppe et al., 2004)
Simple2shear and pur@shear fault2bend folds characteristically
show backlimb dips that are less than the ramp dip, in con2

trast with classical n@shear faul2 bend folds

FAT W A AR At B i) B e S5 AL ¢

W/ AT AR T A [R] (2 & 53, 2 KANAR, 4

JSE 10 W J2 AT R B A A, AR A PR 2 E (s it 2

AR N BT A FERXPRAAETT, Ja AN

1 D 5 Wk i HRBY D) Ae TR R A2

sinD[ : 1

2C sinD cotH+ 1 -

2

cotA = osD

sinDootPHl 1- cosD] (2)
S C= 1/2. X1 2By Wi 2 #ATRl aE H, C= 1.
2B W e AR A B A ) B e 1 A5 5
JEEE SRR A E T A 1R (2 )R AL, T2 KT, A A
FRIURTT 2268 T MRS A A 4Ly, S AT B S () F o I
JAAE W 2 PR T R PATAR BT 4, T H I T
HE T AT 77 18] bR 5. B T B At B4
50 JEE 5K i 3 v A A BLAR 1 b ) k)
REABAT W BOE R R 1) o T BZ R
R THIET A U

smD
XFaigy c= 1. ER AR U HEME R, —
(R BY DT 2% 2 47 R 45 ] g 2 PR BY 5 4l 8y (1) 1 A A
MY CETE 1/2 5 1 2034k,

R KAT B I, w1 AE K 2 R A LA B
AT AL G0 1) Wr 2 G 4 8 A 0 L B A, G
PRI W Af . SR R (8 G ok, AR K b 2 ) B e
ey U nT LA BT 1) 0T 2 AT R A B0 RE R
A K2 1) B2, ] DX 4y By 7Y 5 48y 7
W72 e P RBAR AR A o 9] 40 o BY TR 1R AR B DL b
JERB IS, 1ol B R 0 T R S O S ) B
A PR
n2
W20 1 W R R A0 J LA 2 5 18 8)) SR 1iE

W72 A R B 2 7 T2 i s A RO Ak, R A
FAWRC T 108 e & IR A B TE A XK, |
FBE A, JTRLTE G2 AR [ 20 AE I 2 i s Ak B
RIS IR R ke B 55 A 15 LT 1 29 o 5
JE i R () M2 1T 5 R TR W ) £
RT3 BT R 2 P 4 ) 5 3
o W2 B ) bk .

IR, Xt I 2 A9 0 A C 3R 7 KR i LA
HIEA) R, RO AL T 41 Suppe FIl Med2
wedeff{ 1990) fr1HE 5 J5 Ji 15 [ sl i A 780 o e s
JEL P AT PR Ak ST A TR A, BRI JEE ST I, 8 40K 41
AR IR 5 T 5 i A28 v i 38 AR} Al i ]
I, F 3] DU AN SR E ki . BE S, 8 IR N
T = 8 ) A 0720 0 Erslev (1991), Hardy
M1 Ford(1997), Allmendiger( 1998) % 74, [ Ik
JZE 3 5 AN =AM B X R AT 43 A X EY D), AT B
T AR A E MBI, R B R
PR ST, T J2 S J2 JE AN 1, FI 3 b2 A )
IHE K N A, AT LUK A B3 KR A T A
ITH BT . X R 52 RIS AR T 258 B,
A BERS Suppe A1 Medwedeff( 1990) () J5 ¥ 5 #f
BEAT R oy A7

BT 5 T AR — P U A R AL, AR A
Kotth 200 A48 1] DAMEAT JIW 2 6 2R KW A%
FERE A, iR E AR A K A R R T
BT IR, R WA A 1) 1) A K = A e R LR T
SR T AR IS =M. e A K = BT
b, B A K SRR AL

cotU= 2C[cotH+ - cotD}- cotH (3)



] %%, John SUPPE, T/ Hi2f §ij%¢ (Earth Science Frontiers) 2005, 12 (4)

357

Wi 2 ALk (P) 55 B B (S) I LU AE X A8 44
BEER I, 24 P/S BN, A A BE %
VT i3, P BT 38 RN &, 24 P/ S SRR, £E vk
PSP AR SRR HRR A, HLE A s
1202 i Bl R A2 W72 A5 1k R4

TERT Bl I BAEE, 0 R B A AR (K
2) o X JEALE 15 )2 Bl JE2 AL 4 S 1 (R A D AL
FrA0) BT p R ECIRT 2 (R 7 7% 1) A% 326 17T T 1l R 4
1, RN T 552 L I Bt 2 e S 2
FE J2 R ok T B0 32 AR ) DR DR 5 i BT
JR(E W) RS . e R (K 2): 5
SR WL TR IE N 56 J2 11 2T 247 5%, %2 mT LA
THR T35 2, fEHh 08 2 SR bt s e L
W BA BRI b AR, TR 56 AT REIE S Y
W Z 0 FA AR T, 7 S R R A WA g 2
(1) 555 J2 T8 SRR A (RIBE 3], BE R M2 T e 5%, 55)2 1)
T AL e B B, BE 3T DL A, BT DU 78
W)= B4, 56 )2 SRR AR AR Hhn] DA A 25 75—
L, RT3 R RS T S R A, T A e 4 B
DI, T B AT 56 )2 A ) AR IR =i A .

AT S A N U 18 AR T B 1) DR R
SR LT, ] AR T ; 5 J2 5 R n] BLA B,
R DAAS 7385, JI 2 ()0 1 v LAES i, o BUAS
Tl o IXAEL AR R 5558 By AR R A A Ok
TR M. EWE AR B0 AR A AR S TR AL
i 5 A =AY BRI IR G b 2 R

ARHIHIE

6000 4\

=AM .

XTI W2 m) AL HE, Narr #1 Suppe #2111 T
W EE2 1T 2208 4 (i) = 0BG e 1) b A i TR R 4 A
T LR R A T I R AR TR T A, e
J2 B AL TR T ks 4, Jea7 #=oPAT T R R L
I BT 2 HI

Mitra $& H T FEJR 5 AR 1 LA 2 512 )
ety AR ) R P TR B 4 T e 4% 1
LA AT 2 A B RS s A R R s N L 2
AT REAARY BRSOk N H T 56 [ VR
Ly DA R ittt DX K28 5 Je o e vy PO 3 il RS . M@
Connel | W) 5 R [#] 5 #2110 Wit J2A% 75 48 4 A58 284 ke 0k
X RA I AT RREY
13

T AR A D AN =2 BT i
%1 21 Dahlstrom, 1990)%" . &K A& U 2 F
AT AT AR 2 B2 HU 2 s a2, DR, &
L ob b2 Wik e B 0 &R, i S IR R 2 By
M A K A 4D EEAFHE: R 992, 176
R AR A 0 T v ot W 25 B2 A i) g
FHEHZ, AR Y R R R K EAAR [ AR K
J2 1) R OS5 v, R 3 5 R IR e . —
Hb, 1 RS AR S J2 B A ORI, T W2 2 B TR
SR AN SR KA PR A T T 4l 5 1 i K 59 )2 R
FEAR IS, I T2 2 BT R P R 3L (1) ) PR R 4
AR RS R RS RE A | IO AR R T 2

4000 F
2000F %
0 B
22000 F
4000 B

~6000 X E 5 E TR
% -8000

-10000

WELL DATA:

-12000

-16000 - 7K 3 Moncrief Oil Red Ridge 2-1% 2

-18000 ZK4-Santa Fe Energy Tenneco |

VT 4
-14 000 | ZK1-Walter Duncan Sinclair 1 ET
ZK2-Sinclair Oil and Gas Red Ridge

R |

LA

2 KAGMAERGZEREXHET LAY S R E
(¥ Mitra, 1998)
Fig.2 Interpretation of the geometry of the structural deformation in
East Grassland Creek uplift in Bichorn Basin ( after Mitra. 1998)



358

i % Jz, John SUPPE, ${7kit/ Hi 2% HIf 2% (Earth Science Frontiers)2005, 12 (4)

R AR AR T B, 24 30 BAT P 1 I
LIYSEILINTEE

T ORE A2 — b W LR AR Y . ek 2 A
FEA 2 Wy, B ok 2 v Rl e T
LT HL X, 3 2 AR S5V B L O AR PR i
AN ER I WS, B AR R AR B = YN S (1)t 3
MR =AM, #T 2R A, o B L 2R
PG R R A a3 e Oy AR
FEAE K b Z A AT N A e = 0 AT
JEdf A 3 # 7 A I A Ak, 3K ] DA 3
WIS AR = Al G 00T, T AR 4 DA
B A 2 IR A A% O AR IS A D L T
TERT o T AR AR A T s, I
JERK R R AR T AR, P, W AR A &S
TRWZ R LTS 2 A 2 Mog 88 R, X
g ST R A LA 22 5 s Bl AR s T T
AROR R AE o 5 ST AR 5 28 I 2% e i It 80 48 1) e 57
A, MA % I8 8l 2% L FE, W Dahlstrom( 1990) (1)
PRI F1 Epard F1 Groshong ( 1993) f A5 124
Homza F1 Wallace( 1995) [ £ 8! FF 45 7% 18 R 4% IR
AT RB 400 (14032 30y 22 R AT 9 M 2 (0 0 L s
A8 1k ; Poblet A1 McClay( 1996) fHE 8 3% ] - #a.
AN Z 2 EIGAR BT . 4E Poblet FIl McClay 1)
TR

W25 S= Le(1- cosH)+ Li(1- cosH) (4)

FEALERE U= LesinH= LesinH (5)

SLrP, Le, Lo 23 00 20 18 o B8 40 w7 J5 3B,
H, H 7350 2 5 i 68 40 A1 )5 3 Hh 25 f . Poblet
F1 McClay BRI S T 53 188 4 I AH O
(A R J2020 27 R s 2B K 2 T A (9 G 2
ISR A= A1) AU E REA3 L

X IR AT, A I R ) o A AT A B
) A3 DX IR R ) 5 () i B, IR A RN a2 R A A = Y
Gl T PR P 1 W 74t el B P 1 7 T e
WS DX AR TR K (E T)2) 2R ) AR Af s i i
VRIS AR e TR, AR IRy VAT
(T IR BEAAT A0Sk Bl LB KAS 20 Wi M AR 2
— B TR EREZ B)) 57 g S5 2 AR A 2 T, o
HEATWFFCAMERE R A5, B B R 73 1 1 A6 M X )
W TR}, H2 A — TR JEASHRR RIS IR LTS A, Hy
AR IR TR X R AR AR M T
Brae il S R R R AN Y G T R A . 8 R
TIPSR I A o AH 2 TR ) R R IHE AR

VA Ak

4 . John Suppe ZU#ZH T 5 4 (I [A) BB 1
FREBLE, Bl DA 2. T — N ARG
W, PIRAE S TT DU VR 2, X R 2 5 R 1 AR b 3
AT MIERIRE - B, John Suppe 4 ¥4 & 15
Hn g B R S A, AR S )= (T
J2) 1, AR XTI 2 0 R S A,
DA JELFE SR DX PR THT AR AR A o B LA TR BEIR T
OIMT A A R S L AT A A A . WFAT Al R
W, AT b, W RN AT 0L 8 km? (1) BRI R
TETE RS AR B 2 0, B ARNX A 112 km [ HF Hs 45
il A K 0 A T AR Yk AL R, E T A
B I B by AR Ko 3X— BP9 S it T
FEGERHE G (b DX, T8 0 RE 4 A B DUA] Bh 72K
2GR AT A KW T T .
14

A Kt 2 B ) A8 3 R A5 AR T L R R
KE MHLZ . L, Bl 3G 1) 3E A8 TR 10 I 1),
ST 300 T ST 2, BT Sk 0 T 2 e
PO W 2 s, W 2 B AR K HL 2
JEESO B e W2 A DG RE T, AR K M2 A
FRA BT, T 0 T AR . X AR TR A ML
i, -t ST AR B T A e R O ok, M
S T B S b A K R 2 1) B 2 s e HH X A
PZE VE T . & R e M3 35 30 IS IR), 4
T I W SR B 8 A A

FEDTRHE 2K T B T R I, B 5 W12 AH O
Y RE , R E R E B iES T S AN S B
b (BP AR A i) B 1 = AT I, RN A K =
o EAERRALIRHTE |5 BN —FF, ANIE R L
N, HIBAS WA AR SO0 — e, AR TR Ak
IR J 2 = Ay, 3R 2 Ao 4 o A b 240 A 1
ELY RN N

John Suppe &7 T A K Wt 2 AH SR8 4 19 JLAAT
S 5IEE) AN RORT Wi 2 sl R Ak iR S
Faids BTt 2 I BTN TE G RR
ns
nsl 1 &kik

B TUAE) T2 RRAp2 1 W 5 AL PR i A
B AN BB AN DAL b B ™ o b b T
UATA) i 2475 AR, B mT LA 5 5 O U A4,
AT LA I 5 3 T 2 R G gl S 0 2
AT AR R TR AT A LA W, 7 28 1o S
T b2 AR A AR Ak, DRI, W R RS B H



] %%, John SUPPE, T/ Hi2f §ij%¢ (Earth Science Frontiers) 2005, 12 (4)

359

I 22 AN [k (8RR M AEBIRLX) o Suppe( 1983) 45
BT TR SRR 1 W A ) AR I SRR Ak
FEA B LY,
LEfR B S5 #3855, John Shaw MR8 4 < &
(RN R A AT S 1) D7 A T 4% 4 A = )
WR(EZ) A R A % R SRR BY R AR 2 T
DU PRy RN A ik — A B4 38 el ey s vy 7
REAS AN FEE o X —ME & ] FHAE AR 2 Rt (R fid
oh 91 AN S T A e W DA DI A R AR AR,
i JELRE AR, W) r) TR AN A I 380 3 G T O
NESFTLAN . A ] B A R AR N, A S B B
— 3, BT SR AR R W (RIS R RE A 17 )
et S R, AR o BT A3 B bR ik R
S A= R = S P T V1K <357 = N S
ST 17 UL E TR 1) i iR ) SR R —
AN B [RIFE, Az K 2 20 W v i s A% 4R
J7 20— ANE AR, R T B (10 2 R e (1) A
Kot JZ R 5E b
10512 Faie
P AL A A PRI 2 B BB 1 = A1 Bk
BRI o X IS W2 BT e AN BT 98 B, e
AIRE AR AN, SR W, 3 S SRR
Ui o W PINIKT B (R Bl 7 i AL R |
(AR, T R A0 o LA AR A7 TR

I S b W2 5 5 TS s RS [ 5E A AR g
SRS BN KA J5 i 8 J2 T R R Al | kS A
M SE IR o FE IR (1) K /N AR K, K PR 4 i B 2
LB BT 2 10 A 3 A X, st /& Gordy BX Jones
FITRR I = SR o A N KR A8 35 R 358, 3 T LA
A0 B /NP RIS o R IR S N AR BB Z 103 B
TER T AHSCRRA, I NI R E 24 W2 I, 5 T8
JROM A 3

WIG6 W7 2= T 2 B i 1A% 16 7 1) 5 RE AL
W W MIE LR A . Heik, @ T HIEHT £
FlLAT2: 538 22 RS R R, A5 B TR K
J2, AT LADR F3 ) e R s G A W J2 AH DG 4 5l 1) A%
JEo
053 Tt

T 3 AR A B A B SR U T i A
e R O I WA N (T S A P o
TER LRI 8 R 3, 18 IR 1 B2 it . 2 A
T 2 A H DG BB A A R B AR R A T (B 3), AT
FER A P AN R 45 (3> i, 7 17— Wi
JAPRAN AT s () E 7 & BUT )2 BT B ) A
(1IU8TT J2 AH DG 4k 1 iy 38 45 R4, # ] DAL B+ 25
Fagits o AT (0100w L HE UGN 4 B0 b
FiIE 0. Novoa &4 T b Myt 1) =4 JL ] 2%
ALl

Z

Z

(a) ZFIEHi (b)

iR 4

() WAH§IrE

B3 BAHITHWRR LRITF T NSRS 5 E AL
(¥ Medwedeff 4%, 1997)
Fig. 3 Initiation and evolution of kink2band interference structure above a
tw@bend fault system(after Medwedeff et al., 1997)
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