g7 el 2
200345 A o i + i

Vol.77 No.2

ACTA GEOLOGICA SINICA
May 2003

http://www.geojournals.cn/dzxb/ch/index.aspx

FERSBELRGZHBEXREEHHNFENX
— BRI I N AR R R A

ARK FRL RG2 #EE IEZ RAL

BEAETKRFHEBERFLE TIEERESLRE, 610059

HERE

BELUFSHRERRE R TR~ WBRGNFREZFH— AR, HHHETZILERE,

BNMRGRMRMEER AOEEERERANERRE, FERIANYRANBERREMERNTRRE. A1
AR BEMSBPE L MTREMZ B —IEEERN SR AZLRNBERE. ALRERPEAR S
HERMENESER, FARENABREUREMDMEREE L RERFHEARLE IERBE . SHREEE
EBHMEAMNEESRNFETPEARZLUREEREMNBEER. PEARALREALARBEXRREER
ERIANELFEFASTREBTEEREERXR, ERE EXRAXYRARMMERRERSER GBI, HE
FURGEABEEBERAERNNOMEIEM. PEGARELRER L EHBHERER 3N 2R CEERD-BH
o, X FRMABE R U RGEEMAE XA A LORTUD- B, MR LREHBEXRER

B3 1R TR - B v .
X8R AR

1 FIMRGERHEBERRNAE

R i 4 3 ) e A 4 i R T R AR 4 A L
W, BHMBRRETELFZ P, RRETHZME, K
RETHU% ENERSELHFHELEETE
EEVRR . & RHBTERE MBI H
B0 3, R B Rl SR E] B AH ELAZ 3 L TH R B K HE L H
REFERMAR D G, B, &I10F XN
MU A VAR T — M HEEERRA 558
AE—HURE,

AR RGERA TR A A
QXK B A B TR TR HAE LH; QK
W SHRAMEERTHE—HHBRI I ZRAZ
T — X 2R A IR, BT ] B AR EARAE R B AR
EiME B EHEEA S EMERRAEAAA
Bl EZ AFLHEE); ORLRAEER
ANYRMEARREMERHZRALEHENE
EXRE); OZLWRERMRMEER EABE
BHEIAGHERRS.

L SRR L RERN ERFIER

BAEXE sHEER CEPD-Bfiy HEER

H R BUAE A (ULRR A L G LA Z [ BB R R
b B, RATEM S LHF—TIREMBERXER
R I — VIR A R ST SR T8 o L
MUTRARZ A —HEERK SN, REGET
R JLI7 T B AR

O ZlEER EHBARER, BELHFRE
F VR HITRE BT BB ERE

() #FERE ERBEXR, B OAWL
B Y REFGHEERR, QA LEERTRIBE

CXR, ORI ERNBASER GRS ELL);

(3) LA XRMAEREMZ N TEEH
BRIEHR 5

(4) # A FEE % R R R KR 3h 1L
MEBWRBZ—.

BURRBEEXANEERANXIMH,
1999) : (D1 1L #2 3k /8 A (wedging) 1 75 3 3% i 5
@ # 1L # 38 B fE F (detachment) 5 % B 1
(delamination) 55 # #1248 J¢ ; @ & (L ¥ 4 TR £ A
(deroofing ) 1 £ #b T 1H .

E: AXHELERERRNE"E R BE GRS 950117) MER“I73”H H (FHE G1999043309) MBI R E.

Y B . 2002-01-07 . (6] B #: 2002-11-04;; AL 4R 48 425 K.

B R XUNR, B, 1964 F4 . 8+, 88, BLESIW, TENIWE R A M0 TR AR B, iRt 610059, 091
ERBTRERA=ZH 15 RPBIREAWERESALLE; Email: Isg@cdut. edu. cn,



178 Ho R/

2%

# 2003 £

2 PEEHZLREE R TR
FIFEA A

FEREZELFMEBUAEZHHWER, LK
T A f LR B4 HER b BJR T B — A KB .
B ARG RE RA SR, FERIARN /DA
PeBE S B M v s B A N TE SRR .
2.1 INEBREE |

AR 960 7 km® B+ B Kt , B &EEZ—
B /& 1L A R i 5 B K, 1B AR ey 1 2%
R, ERHFZP —/NERIEMESHHEE R
B L2 B T B KB T AR BB /D T b B AR SR
R PH AR Bk . DA B K B AR B 5 B AT R, AR
HAEILERRE 6% SRMBIRE 14 % PES N
W E AR, RAE I ER A 33% . HE KK
R EAGREF,UPH. HF EBER=ZAEHR
BREEEREMBRELERERERHRB AL, E
A 20 BB Bk H B (N ES AR L R L g
L), 23 B8KANMEZ A, ZEHHEER . BTHE
AR RN, g T o B K i i T AL # 3 3h 1E
y o
2.2 ZEBIED

P EKEEYE. 8T SRR =AE RN
DAL EZETERFERER  ANERREE LER
ZHMEMEESM, MEEREE LTERELH
BN ER . HEZTREBUREER . PE=KIK
P NEREF R ENTRLR BRI B PR, IR 7
FREFEL . 23t ARbEnitBs, EE
ARFMFHEREEEAEIERESEX, SHAF
WARR B, T4 F ol AR e B — 8 28 76 78 7~ 18
HH . BB AR DOk = R KHE B R B 1 13
HEH, NP ERTZ LRGN RN HkER
TEEMEAGEE, 1999): O H T8 EAR—
Hh B iy A SR 5 0 5 v 7 1H — A ) T AR Bk A 0 v —
B 5 @ HP AR AR LSt B — K AR R ) T2 9
R B ARY b B 3 44 5 @B T ik A B B AR S X BR VE AR
R EE .
2.3 BEAMIEEES

HEKK ERENIESPREHESTR, H
FiAMEZERZL T Z A B DR RS s+
EHE“RXEH"ZH. WNEAKBERRSRKTE
KEGEEA R M T E, FEAREGHARS
HILEME R . RENRENRRKNENRE.

BRI /NG SR BB L 25 € [B132 30 F Bl O A & 15 30

B asEH T PEEHZLRENERME L. 2
FREX SRS ERREE, EL5EF1999)
BT A e e 5 I 1 Ol ORI 9 A AR, R
B 1) %l 18 70 26 e 51 4% A 1R A DA K B G TR B 25
e B A vE L L £ Bl B A A Hh AN 2 e [ R4
A, BAEUZBEMARMEE - TEFEENRE
&, WEPEFEFZUREERMELHRAIFC
B b T H B .
2.4 HEBARRLURZHNELXE

[ P S L R DT A FE s A A B A
FhEARR. ORMAEHBELRGRE, BITHAM
AL F 2 1L 5 — 0, 20 e 17 1l & WL 5 0] R A
Mo, B2 L SR Z T A © XU 4 R
ZIWRG, RUTHE A TEWLHFRM, XL E
Wi 3 R VR R A, AR 3 1L L 5 5
PSR R A% .

A CASR 1] W A — )1 FE R Bl 2 R G R
B, EEAHFRAMEBBENRENBEXRELE
B SR

3 el ILE i — )1 PO Rl R R 4t
B E KR

p ARNIE AL Sl =il sas e N N
RA4r S IR, 1993): OME—H BB %H; @
RN —Be R BT 14 @Je 17l v E
W& ; @I TILAETHG B SR B O FRTFE &
H(E 1),

3.1 ALE LT B BEF #0175 B B 22 b T P (g
FOMBEXER

sGiEu iy AN CRIIE: & W Iiy: ifGEes: E = ay -0y
Z7R A2 50 AN AR S 5 3R i T 2 AT B AR AR
(Liu Shugen et al. , 1996) : O —H B 44 10
Ma IR ZEDEFT 3~4 km, BFAERFHKH 0.3
~0. 4 mm/a; @M T I HERBER 10 Ma I3k
ELOBEAT 5~6 km, B EEHEMH 0.5~0.6
mm/a; @[T I BIFEH 60 Ma IRIEFT 1~
2 km,BEFH RN 0.016~0.032 m/a; @I 76 7 i
i 60 Ma AREEF T 1.7~3.0 km, BFFH RN
0. 028~0. 05 mm/a; ®10 Ma L3, JbJI|—HFH—
/NS F B8 24 7 0 Y e R R R AR M R T R R Y
40 f%;©60 Ma LIRT, ME —HBAEHFEHETS
JIE R AT R 2B R X R PR E—H
PO B R T B R e, B UT MR L B B, 60Ma LU
R, NI TR 2 LA AN BB —H R



%28

XRRE - FEAREURENB/EXRLHEH N FHEA 179

11 [E])7
]2 [F]8
o3 o
4 BA10
[¥1s 111
[Fle ZAA12

B 1 BT —))| FERThkE 2 R4 v 500 X R
Fig. 1 Sketch showing the tectonic units of Longmen Mountain orogenic belt-West Sichuan foreland basin system
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1—Songpan—Canze fold belt; 2—Maowen—Wenchuan—Longdong ductile shear zone; 3—Longmenshan thrust nappe belt; 4—Longmenshan

foreland detachment belt; 5—West Sichuan foreland basin; 6—Anxian—Guanxian—Shuangshi fault; 7—Beichuan—Yingxiu—Xiaoguanzi fault;

8—Maowen— Wenchuan—Longdong fault; 9—syncline; 10—anticline; 11—thrust fault; 12—the boundary between tectonic units

WHRETREEREREL(E 2).
3.2 ENMLBELUSJIENREEHRRLZLEE

BB EXR

17 0L 1L — )1 T T s A 2R 0 B S AR
ERAET 7T RERS M EEE GRS,
2001), BERFE 1. oIS —H B0 5 H T BA0 PA B
—HRBEHEERRT D, IR R BFOH
TR, B 2 R 1V 2 2 b B VE 30
ROXRARS, 1995 R FRI—DUINIR. Jill
B YR T D, (BN XA B RO M &
S, A A0 4L B O 6 BT R 20 B T U D
FAN—BF— /L TR, X —B &
R I B R T D, R, BE4- 120~130 Ma)
B, M AL R O T AT R A B 7 050
TR Ab ) — B 55—/ % T2 L e 7D L i o 9
FEEHRTF D.(EDRRY, 54 60 Ma) s
1, 34 B 200 3 55 1| T 2 B T B ) K
ZH WA WAEWH. B D, WEEERERRY
AT N 76 R ek 4 8 CRUAREAR, 1993), [EHTE R A
BT AR DR, DRI B LA ER
(opuR

3.3 RITUWEUFEFJIEMEEEEEEAEE

EBEEMBEEER
3.3.1 EREABTIHALEEEBEEMNEEE
A

BHRERERY TSRO EEICRA R
. BITWELWH—)AREEMRENERE
EEEEPSAE TR RERM, he—
FHE—Z L (B 3), LB AR —e 1L B B 5
KRR, AARBUFRERAENECERE.TE
MINKE),HRE R P EEE K GIRR, 1993;
ISR %, 1998; Hk{E%, 2002), MILHLRE
R ERIE 18YS S RILFWFIE. KREPA
AOEHMBY RS S, B RBIESBREK
KA, ARAERS EHE R BT 8RR
YREBESHHS . FFERNBEMNAERERA=XS
$H A 65~35 Ma K58 1R JR 2L B R ll— &
BEBASHS . 40~30 Ma B EREBASHS
M 15~10 Ma F5EIRBIIE = 5 4H & UIRHR , 19935
IRVERE %, 1998; HKI#SE, 2002),

Hit, NEERKERHE B HMETR
B R s 3R AL 2 %ot B 0 5 Y 28 3R VR A A (R



180 R

K iE%, 2002), HIEHAXER A PAE A DEE
PENSS . RRBESRENERS; BEER
HERES, R YR A8/ A T A Y
EERMRE, FBZ A ZE R4 ERIKEL
ERRMEREERAMAE. AXEBERKEH
RAZWBE TR P RBY EEIEN =Y 2 00HE
EREEEHE Y RER,

3.3.2 ZREABTIVALZEEANHEEER

Wt xR AR AR, AT LB ILREN
HEWFPRE B R TBHEEASE, I
B AR AR AN ERIERFERE
FEN XM —# L, B S H T RBKRSH
75 i AR P RN DX 38R 3 A28 RV A B0 A B (E
3). HIERETEMEE LHFERBE—HAKE
BHEBRANBE—HAREHOIBP . FERET
WA B o R Y 1L 3 1 7 95 )T 78 Al s 22 b AY
BB (EEZ%, 2001),

TR XBMES W RERARFEE
BB D FAAEMRAERKAER, £50HE
ANEEWBRERGH  AWE—THCE B B 3
R EMWER; ZILZ LA ESHTHRG
HFIHREFEE .

e 111 30 720 R P T g A A AR R 1 0 3 B
2 AR A, #AEE A8 SR A A BB 8 BN S — e L A 7B
B 5 TE B I 2 B R /INAS S R 8 B A AR 4E (L 3)
o BIREFTERU EAMBBEREE I ORE
AR R AR BT _b R BT s AR B R A 3 AR
B AR NRIE(E 3D, A FERSEEATHE
BRR,“BHB7EARR 8, “R7ERT, “B77E
JBSARTEB TN —#MLE, “B"EERETFED
PLAERE (3D, G5 A HRE b £ B 1 50 R
LM AR X — A A B R R L (B ),

e 1L 308 DX 358 3l A8 R IR YR 0 2 1R 53 436 A

% 2003 4
T T — 650
I3
00 g
s E
<
Alll ‘Ba-
&1 ﬁ
{11) H-L\-
so ¥
AT LR ! o
ErERmy ] ;
LA becmypad 77777 W S = 50
|' :I 4100 ’;
] '-‘I 150 E
: m 5
1 308 ™
' . 30 19
" 11 T 2 LB R 2 -
¥ oo B
sso 1R
lllllllllllll W ¢ y _— A 1 L 1 i 600
210 200 190 180 170 160 150 140 130 120 110 100 90 8¢ 70 G0 So 40 30 26 10 O
EAEH (Ma)

B2 BiThE Il FEF S5 B S  UTE (BFOMEEXR

Fig. 2 Coupling relationship between the uplift of Longmen

Mountain orogenic belt and the subsidence (uplift)

of West Sichuan foreland basin
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Table 1 The tectonic events in the system of the Longmen Mountain orogenic belt—West Sichuan foreland basin
(after Liu Shugen et al. , 2001)
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Fig. 3 The distributions of magmatic bodies, metamorphic aureole and domal progressive metamorphism in the Longmen

Mountain erogenic belt-West Sichuan foreland basin system
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1—Late Indosinian— Yanshanian granite; 2—Indosinian diorite; 3—Late Indosinian syenite; 4—contact metamorphic aureole; 5—distribution

areas of domal progressive metamorphic belts; 6—distribution areas of basement; 7—anticline and syncline; 8—thrust fault; 9—strike-slip fault;

A;-A—the location of the section in Fig. 4

Bh L X S A R, e T,
R A1 76 BT B 2 e 2 77 1L 340 R B A — H
FORE 44 2 7 B TR B B A . YRR
CHE P8 LA T U2 ) A1 7 R I 4 1 3 L
BT, S B0 T LR O 4 B FAR SR B
16 4 7 B B - 3 08 T 30 2 V% 90K 7 PR o8 S 1)
TR w0, IR AR T M 7 VY B T 1) 79 4R
WG L R VR 6O 25 % U B O o P R
EREGENESE. LR ERERER
EHRAREEFHBEEEARNRRER
WL BRI AEE IR RS, 1991,
g 1L B A B AL e R B £ R A B A 1R
FAT B 76 i s 24

B, 207 L L — )1 G B A e R
G 2 L BB A 3 7R v 1 0 R A BB B R AR 3R
WA FAE® (8 5) . SRR E

B4 BITWELH—)IAREERAREEGIEALERLE 3

Fig.4 The geothermal texture of Longmen Mountain orogenic belt—

West Sichuan foreland basin system (section location showed in Fig. 3)
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Fig. 5 Diagram showing the circulation of material and energy

in Longmen'Mouhtain orogenic belt—West Sichuan foreland basin
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Fig. 6 Comparison between continental deposit thickness(m) and tectonic activities in C-Foreland Basins of West China
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Table 2 Characteristics comparison between domestic and foreign foreland basins
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Fig. 7 Comparison among B-subduction, A-subduction and C-subduction
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(a)—Cordilleran orogenic belt formed by ocean-continental subduction (after Bally, 1975); (b)—Balkanian orogenic belt formed by continent-

continent subduction (after Bally, 1975); (c)—Karakorum orogenic belt and Tianshan orogenic belt formed by C (continental)-subduction
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Fig. 8 Diagram showing the circulation
of material and energy in Tarim Basin—
Tianshan Mountain—Zhungaer Basin

system (after Gao Xianglin et al. , 1999)
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abstract).

Coupling Relationships of Sedimentary Basin-Orogenic Belt Systems and

Their Dynamic Models in West China
——A Case Study of the Longmenshan Orogenic Belt—West Sichuan Foreland Basin System

LIU Shugen, LUO Zhili, ZHAO Xikui, XU Guosheng, WANG Guozhi, ZHANG Chengjiang
State Key Laboratory of Oil and Gas Reservoir Geology and Ez ploitation,
Chengdu University of Technology, Chengdu, 610059
Abstract

Orogenic belts and sedimentary basins are twins developed in a geodynamic system, which formed a
sedimentary basin—orogenic belt system. A sedimentary basin-orogenic belt system is a complex system formed
by the interactions of continental blocks and the coupling of different spheres in the lithosphere, both of which
are substance cycling systems and energy exchanging systems. The coupling relationships between sedimentary
basins and orogenic belts refer to all of their interactions in their formation and evolution. Sedimentary basin-
orogenic belt systems are characteristic of the basic Mesozoic—Cenozoic structural pattern in West China. There
are two fundamental types of sedimentary basin-orogenic belt systems in West China, i. e. simple-flank-basin
sedimentary basin-orogenic belt system and double-flank-basin sedimentary basin-orogenic belt system.
Microcontinental amalgamation, multi-cycle tectonic movements and intensive intracontinental tectonic activities
are the main geologic setting of the formation and evolution of sedimentary basin-orogenic belt systems in West
China. The coupling relationships of sedimentary basin-orogenic belt systems include; (1) enantiomorphous
relationship between the uplifting of orogenic belts and the vertical subsiding of sedimentary basins, (2) bi-
direction transfer of substance flow and energy flow in the horizontal direction, and (3) intensive interactions
between different spheres of the lithosphere. The coupling relationship dynamic model of the sedimentary basin
—orogenic belt systems in West China is a C (intracontinental)-subduction, which is an L (Longmenshan)-
subduction for the simple-flank-basin sedimentary bain-orogenic belt systems and T (Tianshan)-subduction for

the double-flanks-basin sedimentary basin-orogenic belt systems.

Key words: sedimentary basin-orogenic belt system; coupling relationship; dynamic model; C

(intracontinental)-subduction ; western China
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