%30 BH 2 M
2003 45 H

TooH
GEOLOGY IN CHINA

ili} i Vol.30,No.2

May, 2003

THRMESTHNEEXLSERENSIHEXZE

Xl 5 34

Bl EHE E

(1LAFTRKFRFEEZMAFFER AT 100871;2.7 B3 FAFREFHFAEH T 100081;
3PEBARF Mk KX 430074)

RE: 20 4 60 4N, T AHAL 3 % U0 A N7 A [R] I 704 36 by 5023 Pl A7 — ST T | sl 2 78 T ) 3 43 A7 1 Ak
MNE PR A TR 7 ) B R A Al Y AR SRS ) v B BE R B 5 AR B e O B R A R R TR
T M0 553 AT P A S T BN AR PR AR IR S N TR AR TR Y 4 AT SO NS TR BE R B T R — B U A AT, R T S

RN T A 2 BT,

K OB OIR RIS T BRI A BN A B AR (B A B R IR — B BT )

HRESES: p551 CERARIRAD: A

20128 60 AF AR I b T 2 AR H ) H R AR A
MM e UL ST, S A A 5B — AR kAR
4 75 3 T 0 8 AR B A R R BE R IR A S5, BB 2B
B N7 6 4 A M BR B 2 A TR | AR T i A0 AT AR A
T2 KA FEm | AN A 1 0 24 B0 B BB Y 2
R S 2 DS Pl 3R A 1D A A A R R I A
) 1 5 75 T84 15 45 B T AR A0 (4 34 2 5 4 S 1 R T e 3
i A 5 1] RIS S G — 1 S M T M R} 2 v P O 58—
1 — > 2 B AL

M HR R 3 0 (R b 5 R 18 P WA RIS
Ty 2 PR ASARTEAR (Al G, FH AR (B 5 oK 41 ik B B iz 2y 2 1R
R4, 3] L 25 AR BF A 5 A ARk 90% ol IE I, A SR
B KMHAE 2 424 1) DSk 51 43 85 0 A2 v oA U 2 (S 08
DA TR AN 2 PR B0 58 38 A TR BERER I i
PLTF 500 m 14 R Bl 56 6 14 4 5 R I8 2 UL 2 A2 AR o B
T K S R KT T Bl 6 S A T LK A B A S S AR
HeBie 5 P AR TN o R TR R S
BRI A

AR TE R 3 S B A A RS A RUE KA B, AR B 5 24
CIVIE G GRS IV /S - Ik R ESSE R B S AN T
TR R 48 | 0 DI R0 AL i AR A RS R R TA A
AR A A IR P 45 K 1 G R RBSE @ B, BT AT 15 78 I o
FEILF-AS 1T Re Mk 52 5 IR (AR T A D | T LA AR T ) 36 43 A 1 T

Y #5 B #1:2003—-01-20; 2 [E B #§ :2003-02-25

XEHS:1000-3657(2003)02—0120—03

)3 J0 7 A2 JR i 390 ) AT ) I L 5 I o A A AR TR Y
WA AR LR R AE TR ) B8 PR R AR VAR e (P H I i) TR 3 )
Bk BN P I B, S8 B AR SE A BN 1 S R MY
WIS — 1,

1 BERBEISIA

JZ£ 7K [l (Mohr circle ) /2 J H1 R 4 BE 2% R F TR0 Oteo
Mohr T 1882 4E R 11, 32 J MR P9 — o5 B HC B 3 45 7 1] 79
T 1 B TE R 7 RS R 7 B B X 5

+ —
o= 0-'20-2 +70-120-2 cos20 (1)

r=”12”2 §in26 2)

S o Al 7 43500 0 BT B IR RSB o o,
S IRPA R 0 0 n BT SRR B o, 10 L 1
LRI . Mohr 45 LW AT, P07 I 435 — M 7
i,

iR
0 Lt LA B A B o, B 7 O D
LB (T 0) KAy T A R R
B, #0099 5 AT X3 5% 7 A 48 SO 26 77 1
S 0 S A X

EEWAB P ER B ARG TR H (KZCX2-5W—119) ; B 4 % W5 b 5 K 248 350 H (DKD2001028) 5 % H 4K Bl 2 3k 4701 H

(49972080,40172074) % 1y,

VEE R XUEGH 5 1938 4P/ 2 WA/ 5 U, D4 st b o % i BROA 36 0% 5 05T E—mail : Liuruixun@pku.edu.cn.,



X 5y ¥ 45 TR T S0 AT Y 5 B AL R R Y 5 LTS A T 121

$ 308 H 2
e te, ) {7/ }__ £,—&,
—_ + n =
&7 5 5 (4)

TEAERE FT BEIR B 30 2 o 7208 B O [ T T/ NAE TR 26 47
NIETIRASTE 2, e ME PR R R S LE W 4 g 2 LRI T 5 v
VUS| TR R B R AR K IR T R R
TEN | 76 AT 5 Hb B OGS A A 02 LR g 2
S EE IR B, 28 DU 4 — (X A Ty 2 ik 5| AL B2 4y
B et =2 5, A T3 2 bR 2 0 A R L R TR AR Nt
WERA LT, 0 8 W 4T BANETE  WET YA 0 D ek
HILT- AR 19 R — | U AR AT 1K) 52 ) i R LT B
BN R | B AR DU | T E 7 B 2 IR il e Mg P 10 2 2%
P AR ASEHY i ER A0, TR E AT A A
A LU ARSI T AN 5 | B i R e AR AE R IE 2 Jm R R
AT AR BT ORTTAMK I | g2 vh s SCRBINE , AEWFFE A A )
PRI K3 I ({51 Um0 P8 B DDA ) | I 7 JBE 2K (58 R A% B 21K 5 6
RIER, T RS R e 22 UG T R I A7 B ORI LS
FEARNZ 20 AR MG M o I B AR TR AR

2 A BRIAR BE IR [ 4 i 7

A 328 3 B 27 JO 11 A SR A BRI AR R R B T R R AR
A BRIV AZ FE JRK B (finite strain Mohr circle ) J& Ramsay? )1 2%
JEE SR [ B i ST 0 A T AR I v ) AR I R A OR
F, RF BRI 5 4w A8 5 05 AR Z (R I 06 AR, DA MG R O
F B A R AL, Ramsay 5 76 R AZIE J5 8 T 2 728
550 0 AR A R IR IR 0 56 R % g ZINAE I R TIC BR /IN g AR (4 48
& RAETG HE/NIWAE AT BR R R 4 R BR g A BR ) A R
KB EmRERX S () Q)RXAMBMIER, .

+ —
/l:%+%c0520 (5)
1 A=A,
Y=~ —25in260 (6)
VA, 2

R TG 5, RN, LA IR)RE T 20 46 = A R BT, 3
R E AR IR FRIT

2 2

+/l]/12y2:[ ’lw;/lz }

A

KA, A, A, ST A F2 N AEFT 0 J5 YN ARy
SRR AT BRIV PR 2R AR SRR AT SRR X =
(1+&)?, Fr A ¥ 5 K 2 H (quadratic elongation ), ] | % 75 5
V775 (14 A A B il A A R A R G X BB S R R T
Sz 7 R A% 005 1R (¥ (RS J00 1Y 5 R A A5 S A% 19 =40
BREIIY) T RTS8 A0 S LA BT g o 3 AR G T B A
(5).(6)PI T 0 MRRERLIEHTHE —WEELSH —F
NEERE e, it KRB Z )G 0 MkAE TR,
TEHL T EE Sk b oo AR AR R AR B AL S A e 7,
JIREL(5) | (6) 3 BL B i (7) 20 37 9 B R [ 3 A BE 7 i 19 fif
HONBIE AT G B 0 =0 |, 15 25 7] 20 JIF LS A7 A6 53X

AN S T E  Ramsay XA I BGH R TR N Tk
6 A B 7 R SR O KB e B LA T A A
=1 - FrMa7.
7T SRR,
AN, A
24

A= 5 3 2 cos26’ (8)
’ + !
AL ]2/1 2 +5in26’ 9)

P I R A B AT IR R AR AN A ok T
PRI SR A Z A A7 <A, PR OB R AR L /N S R
B, BTLL(8) M WU A, R Tl (0) R FEIE(HIE
KNG AT ALE XA RN AR BRI L T,

F1 A BR 3 75 R T8 4 PRk e sr Lok AR M i ittt AL T
ERAHT B, EFXERTE I T SRR EEOE R T 10 A0
J5 ik 3K vk T LRI R 45 SRR R A AR R A Ak A
RS 7T A AR T 1) 3o 4 AR, - Lz FH 3k 28 J7 1 7 IO o]
IR VRS0 M I T A S R 3 PR X S R R R e st T
IG5 B, 7E Ramsay 18514 3l K AL 56 i HoAth b
X il 82 1 J& 1 DX 38 T 11 g g 25 00 e T | B g 32 A5 I
SR s T A R R AR A T PR AR W TR 2 E B,
BASR T TR B ST A VR A R A A B A
PN 2 R 0 R0E A5 MR BE 3 K AR AR | FR AT 52
U058 AP ILC KR B BORE A5 SR AR 3BT 0 4 R I 2 A i
I S ) A 0 A DRI Bl T A i M R 2 0 e
AR AR | e 500 s 0 A5 A RO A e A A AR BE b DT
W Eh T Rk &

3 BB IR IR A At S R Rl ik

JEE JIR 1631 114 it B2 42 N7 7 40 B D) AR Y 4 kil 1, TR B 5T )
AN AR A — L 5 i (RN g (] A 2 R OR IR 4l
SRR S 5T YR — M 5T Y] (general shear) B PIAN35IC | 7T 45 76
ASTE AL RE B B TR B B I i AT K AR AL AT T T
Ak TG R A D B2 R0 T ) B 2R AE AR Ak BT AR
SRR Sty 37 AR STC TR 1WA | J5 A SURR A Al A8 B A
AR TIPS JC T SE PR B F b R BLR IR A L AT
3T RS B ) A2 TR 5% 30 -3 7 AE L2 2 3 e B i kR L
R DR T R B X 8 89 D) I B R IR O 1k iR
YT AT 20 Z4F, Simpson Fl De Paor 7 H M A FR & R H
WAL R B S — i B IR [k, RS A i s S 2 K 8
AR AR B AR F T B AR AR T (AR 2 R S| (B
H SCRRTIE fok ) ABE 5 3t A T A P 0 R R R O IR 1Y 5 T
B 25 1 A — 5y U vh 4l 5T D) AR 5T DDA 20 L) iR EE
IR IG5 35 A S A R R AR T 40 A S I BT E T, TR AN RE I A
SEAAEAS AT VR 2 AR T 1 E e AR T sk AR
AU EE R I 2B T

B2 Simpson FI De Paor 77 ¥4t 1 AT 2% 1445 g o
Z R R T 5 05 D) T A A A k4R A AR TR S AT T
(KERMAE), XA IMEAR SR BN, S0 E L Hir



122 i E5|

i i 20034F

LA BRI B R RE R TTIN T {EORS B A %
B  SRHEVLAFC BCBE TR AR B 5 ¥ R AR IE TS 0
DI AT A (T ORI ) IR MR RS, BRI IR 19 4L
T T LS A AR IR T O SR 4 0 D) A g
VI 24 TR A 2 R8Tk i T/ 2 0 )
VA i A e A Al AT — B 08 D) ) A ) A T — 2P
Simpson Fl De Paor 5 5K #F VL AF (19 7 12 AR 22K A8 P 2o 72 v 3%
ARFUEAL  WSRA RBUVEL AB AT D5 35 & T, 7 SR )
A 5 L) T A s T ) B A AR B AT (AR AR Y DRI —
DFUITE B bt B BB AR AR AL R R A R R K
G 70 107 23 T BT AT B4 — e 5 U0 (HR S PR b AR T Y 5
A e T P A T B R MU K A ok 14 S8 35 3 sl AT 490 o
I EIEA R BV AT I AR AL R B AT Z 0% BT LA
TG A FR AL AL T SR PR AR B i AR AR S — 2P
HET MR R B AR B AL B i 5 B T A A R IR A
P IR T TR L R el T 05 U R s A, T
JEMRBE R 1B H H 5E 3

SES WORE R 7 BE IR B )R B L ST eE T EA D 50 £
A AT PR S P JR I8 A LR ZE A 30 AR M T M A R
AT AE AL L BAR G 30 ZAFERL, XA AR Ak B I AR R R
FEARGER T EEAA AT BT B, TRk
U AL R JEE R 1) D B ) 3 M 5 TP A B L R 7 A PR
JOE7E P IR R A S22 e W R R IR A A S LA AR A Y
SC AL S A bR B A A A R R L TRER TR A TR
F AR IR A B RO BRI 12 AN 2R, E
BOTZ B Z24F A EE R 5K i Ml 2 A 1) 2 X
SIAE R T — /N A3 ) A 0 T Y R A B B T T
TRz 3 B S BT AR T B D5 1 MR g B
TR ARG RCE WL A R e T R

FE AN R, A A O A, B T S AR AR
D4 D5 vk — A AP M S0, HA 3 M T3 = 4 O 5 B N E 50 O
%, —E S AT R,

5% Uk (References)

[1] 220t M5 Z JEa 5777k M), TR, PR %
1945.20~23.

Lee J S. Basis and Method of Geomechanics [M]. Chongging:
Chongging University Press, 1945.20~23 (in Chinese).

[2] Ramsay J G. Folding, Fracturing of Rock[M]. New York:McGraw
Hill, 1967. 69~83.

[3] Ramsay ] G, Huber M L The Techniques of Modern StructuralGe-
ology, 1 Strain Analysis[M]. London: Academic Press, 1983, 73~
148, 200~276.

[4] Simpson C, De Paor D G. Strain and kinematic analysis in general
shear zones [J]. J. Struct. Geol., 1993,15 (1) :1~20.

[5] SKHEIL, FWAR. G2 2 s 2 B R 19 B HLAE 0 ) 5 4 A7

BT M) 27 2 41, 1995,1(3) :55~64.
Zhang Jinjiang, Zheng Yadong. Kinematic vorticity, polar Mohr
circle and their application in quantitative analysis of general shear
zones [J]. Journal of Geomechanics,1995,1 (3):55~64 (in Chinese
with English abstract).

[6] Zhang J and Zheng Y. Polar Mohr constructions for strain analysis
in general shear zones[J]. J. Struct. Geol., 1997,19 (5):745~748.

[7] 29t S A2 X0 i | A5 A Mohr IR 78 00 4k A7 (R BUE A 55 1) 4
SEUI R S i A ). T ERFE (D 58 ,2000,30(4) :192~298.
Li Hai, Guo Zhaojie, Liu Ruixun, et al. Polar Mohr diagram
method and its application in calculating the shear displacement
of general shear zones with volume loss [J].Science in China

(Series D), 2000, 43 (2):151~157.

Quantitative analysis of the deformation structure
and use and development of the Mohr circle

LIU Rui-xun',Lii Gu-xian®, WANG Fang-zheng’, WANG Shi-feng'
(1.School of Earth and Space Sciences, Peking University, Beijing 100871, China;
2.Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;
3.China University of Geosciences, Wihan 430074, Hubei, China)

Abstract : Simultaneously with the founding of the hypothesis of plate tectonics in the 1960s, another revolution, i.
e. quantification of deformation structure analysis instead of qualitative analysis, took place. The important marker
of the quantification is the introduction of the Mohr circle construction from mechanics into structural geology
and improvement and development of it. The finite strain Mohr circle has been established for the analysis of large
deformation and the polar Mohr circle has also been established in order to adapt to general shear deformation.
Chinese geologists have made their due contributions.

Key words:analysis of deformation structure ; Mohr circle ; finite strain Mohr circle ; polar Mohr circle ; general

shear
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Fig.5 Contour map of the bottom of the Cretaceous of the Yingjisu depression
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Structural characteristics and genetic mechanism of the Meso—Cenozoic

Yingjisu piggyback foreland basin

LI De-lun,DUAN Ji-ye,LIANG Gui-xiang, SHAN Xuan-long, CHENG Xin-min
(School of Earth Sciences, Jilin University, Changchun 130061, Jilin, China)

Abstract: The Meso—Cenozoic Yingjisu depression is a piggyback foreland basin developed in the setting of the
Paleozoic thrust nappe structure. The sedimentation and deformation of the basin is strictly controlled by thrusts.
From north to south the Meso—Cenozoic structure may be divided into seven belts: the northern slope belt,
Qongkol—Xinkaiping anticlinal belt, northern Yingjisu synclinal belt, Alagan anticlinal belt, southern Yingjisu
synclinal belt, Guchengxu slope belt and Luobuzhuang fault rise. The imbricate thrusts, upthrust structure, struc-
tural triangle zones, fault—propagating folds and drape structure are the main deformation styles of the Yingjisu
depression. Since the Triassic, the depocenters in different epochs migrated from the orogenic belt to the foreland.
The Meso—Cenozoic deformation dynamics and kinematics are related to the amalgamation of plates on the active
continental margin of the southern Tarim plate margin and intracrustal detachment—shortening.

Key words: thrust; drape structure ; piggyback foreland basin ; Yingjisu depression



